AKU-H-85-001 C2

e SRR VHEE R e

ALASKA
OYSTER GROWER'’S
MANUAL

Compiled by NATIONAL SEA GRANT DEPOSITORY
age v _ URI, RARRAGANSETT BAY CAMPUS
o - NARRAGANSER, Ri 02882

L OVsSTER
s CRASSOST R.EA

- QIGAS -

- REQUIREMENTS!

ONWATER. cUA-ITY
f NWATER. ETTH
‘FREREDO FRoM \CE.
COMPLAA NG E S/
CONANMIGABRLE \NaTERS ACTT
L f PRORIMITY T HMARK.E TS
o *EASE oo SURNVWELL ANCE -

act

University of Alaska
Alaska Sea Grant Program

Marine Advisory Bulletin 17

Bl vy 98

L]

U acaa@dll



CIRCULATING COP
$ea Grant Deposit

University of Alaska
Alaska Sea Grant College Program
590 University Avenue, Suite 102

Fairbanks, Alaska 99701

ALASKA OYSTER GROWER'S MANUAL
Second Edition

NATIONAL SEA GRANT DEP(

Compiled b
P M PELL LIBRARY BUILDN

Page Virginia Else URI, NARRAGANSETT BAY
Wrangell, Alaska NARRAGANSETT, RI 02
Edited by
T. Frady

Alacska Sea Grant
Fairbanks, Alaska

Marine Advisory Bulletin 17
May 1985



ACKNOWLEDGEMENTS

i ublication is sponsored by the Alaska Sea Grant College Program co-
Thl:atri’vely sponsored by the Office of Sea Grant and Extra-Mural Programs,
O%EAA Department of Commerce under grant numbey NABZAA-D-00044C,
::rojeC; number A/75-01; and the University of Alaska with funds appropriated

by the state.

Manual development and printing of the first edition were funded by the
Alaska Department of Commerce and Economic Development, Office of Commer-
cia] Fisheries Development; with matching funds contributed by Mr. John
Church of Clearwater Seafoods,

The Alaska Marine Advisory Program was extremely supportive, Petersburg
Marine Advisory agent Brian Paust and his secretary Celia Forrest assisted
with research, editing, manuscript pPreparation, and printing for the first
edition. Lance Craighead of Ecologystics in Wrangell, Alaska, made his word
processor available for our use at that time.

I would also like to thank the many people in state agencies and the oyster
farmers for their willingness to help provide information. Robin Larsson,
president of the Alaska Shellfish Growers Asgsociation and Cliff James of James
and Company in Wrangell, Alaska, provided valuable input in reviewing this
manuscript.

The Alaska Sea Grant College Program's communications staff managed, helped
edit and published this second edition. T would like to thank reviewers for
this volume: Mr, Terry Nosho, aquaculture specialist for the University of
Washington Sea Grant College Program; Mr. Harold Heinkel of the Alaska
Department of Fish and Game, Fisheries Resource Enhancement Division; and
Mike Ostasz of the Alaska Department of Environmental Conservation, Depart-
ment of Seafood and Animal Industries.




TABLE OF CONTENTS

INTRODUCTIONOD lllll L L LR L I I B L B B B R B B B I L N B I I L B B B O B N )

BIOLOGY llllllllllllllllllll L L N N T B B B N B B BB BN B B R LI L N B L ]

PERMITS coiiinniniavinnnansnees B T T T

GUIDELINES TO TIDELAND PERMITS . iuunsinisvrnnnnnrnsnnans
by Bob Palmer

FACTORS TO CONSIDER IN SITE SELECTION........... ceaaen .

OYSTER CULTURING METHODS. . .ie it vinavansstnrenansans

PROSPECTS FOR QYSTER HARVESTING IN NORTHERN ALASKA

FOULING . vt irrinerrsaannaneransresararscatnansaaassaananararns
by John Church

ENVIRONMENTAL SANITATION AND SHELLFISH POISONING...,.
by Kit Ballentine and Michael Ostaz

HARVESTING OYSTERS..civvrenraran Creenrearrranans Cebeerienes
by John Church

SHUCKING OYSTERS........ beeirra e ey sreeraaes Ceerreraracas

RESEARCH ...... O R TR LRI IR

LOOKING FORWARD IN OYSTER CULTURE.....iivvvsnnverrnnnas

APPENDICES
A Seed Sources ......... svesissenntassanranannsaararana
B Permit Forms ......cvvvuiieinreneinnane P
C Equipment Suppliers .....ccovuvuns traneen teteaearases

iii

11

17
19
25

27

37

37

39

41

47

49

52

65



TARBLE OF CONTENTS {continued)

PSP Testing and Alaska Data ..oviviiienrivinanacnnans

Sanitation Regulations .v...vvvvevirararonn. Terreana ‘e
Sanitation and Equipment Requirements ...............
Alagka Shellfish Growers Association Contacts.........

iv

Page

68
75
97
204



FOREWORD

This volume is somewhat eclectic, being in part a collection of papers from a
meeting and in part supplemental information on oyster growing that makes it
into a manual.

Major sections are listed in the table of contents and indicated by a centered
upper-case heading in the text. Reference and contact sections following
some sections are places to go for additional information. Those sections with
authors are from formal papers.

The bulk of this manual is in the appendices. These are listed in the table
of contents and clearly labeled by subject. Forms for government-required
permits, PSP data for Alaskan waters, and the complete text of the National
Shellfish Sanitation Program are among the documents gathered in these
sections for one stop references to many common questions about oyster
culturing in Alaska.




INTRODUCTION

Southeast Alaska has only one native oyster, Ostrea lurida, also called the
Olympic oyster. It is usually 2 to 3 in., long, and although its numbers are
significant in Southeast, it is seldom found in dense populations. Because of
its apparent slow growth rate, it is unsuitable for commercial culturing in
Alaska.

The Japanese oyster, Crassostrea gigas, was introduced to Southeast in the
early 1900s near Ketchikan. Using traditional bottom-culturing, this oyster
required three years to reach market size. Mortality was about 60 percent
(Yancey 1966)', From 1938 to 1960, between 110 and 227 acres were leased
for oyster production in Southeast. In 1955, the North Gem Oyster Company
conducted a pilot experiment in raft culture, producing 6.5 in. long oysters
in two years.

Alaska's small-scale oyster farms have been sporadically developed, usually by
inexperienced aquaculturists in under-capitalized firms (Yancey 1966). To-
day's Alaskan oyster farmer is often a fisherman or trapper: someone with
other sources of income, but who wants to diversify and help develop a new
resource. At this time, there are seventeen leases for oyster farms in Alaska
(Ballentine, personal communication}. Several of these have oysters in the
water and three have started limited marketing in compliance with all state
permits.

Current markets for Alaskan oysters are underdeveloped., It is likely that
local market demand will absorb most or all of the initial supply. Resourceful
use of these local and intrastate markets could help ease cash flow problems
to be expected while gaining interstate marketing certification, A small-scale
local market would also cut transportation costs.

Developing interstate and international markets will be slow, but not unlikely.
Investor interest in Alaska oyster farms has heen low because there are
productive farms in other U.S. states, in Canada, and elsewhere, Also, the
return on investment in oyster farms is decidedly slow. However, many of
the world's productive farms are severely threatened by water pollution and
their production may fall. If this condition persists while Alaska's waters
remain pristine, the U.,S. demand for oysters will open markets for Alaskan
product.

Oyster farming in Alaska has unique features, some positive and some nega-
tive for the farmer. On the positive side is a lack of territorial limitation,
Alaskan farmers can spread out at the surface, where water temperature and
food concentrations are best for oyster growing. In contrast available space
is quite limited fer Japanese culturers and must be intensively used.

Yancy, R.M. 1966. Review of oyster culture in Alaska, 1910-1961, In
Proceedings of the National Shellfish Association, 61:20-23,




Alaska's colder water temperature is the factor causing most of the negative
physical factors, but it also provides a few benefits, Colder temperatures
mean the oysters grow more slowly, taking two to three years. Bu.t slower
growing time also means higher quality meat. Oysters can't spawn in water
at Alaskan temperatures, so spat must be imported. This means the adfil‘
tional headaches of permits and health inspections, not to mention mortality
suffered in transportation. But it also means that Alaskan oysters are more
consistently in marketable condition since they don't undergo the body energy
depletion that is normal after spawning.

Another factor with mixed effect is where farms are located., Alaska's remote
locationa seem best suited for oyster farms, and that means considerable
expense In setting up and protecting facilities. Sites are selected not only to
mect the needs of initial operating plans, but also for their suitability for
development. Water quality standards must be met and maintained or har-
veating will be restricted by the Alaska Department of Environmental Con-
servation (DEC). This department plays a critical role in oyster farm
development and should be contacted in the early stages of farm planning and
site selection,

Finally, paralytic shellfish poisoning (PSP) is widespread in Alaska. [t has
heen one of the major deterrents to development of the shellfish industry.

Becaume Alaska oyster farmers and leaseholders are quite individualistic, and
because the editor knows most of them personally, this manual may rightfully
be suspected of having a "cottage industry" bias, It is not intended to
discourage larger company or investor interest. Alagka does have great
potential for profitable ventures. Such investors would have the resources to
go beyond this manual in examining equipment and techniques.

This manual {s intended to acquaint interested people with oyster farming
operations in Alaska and the teps involved in starting a farm here. Such
information is valuable to both the small and large investor. Low-cost
alternatives in facilities are often emphasized. Addresses for state permits,
Information, seed supplieras, equipment dealers and resource people are listed.
Much has already heen published on culture and other methods, so only brief
overviews of these are included, with emphasis on supplying sources for
reference.  Paralytic shellfish poigoning is discussed extensively by two
members of the atate agency responsible for protecting the public from PSP,

Both large and small investors are encouraged to emphasize good business and
ranagement practices in the venture, The complexities of live produce
development demand caution in selecting the site, culture techniques, and
time management. Best wishes for a profitable venture are hereby extended,



BIOLOGY

The oyster commonly grown commercially in Alaska is the Japanese oyster
Crassostrea gigas, a member of the Molluska phylum, This bivalve feeds by
filtering food from the water. Floating plant cells (phytoplankton) make up
most of its diet, but it may also eat suspended detritus. The sexes are
separate in the Japanese oyster, but may change from year to year, This
oyster cannot reproduce in Alaska's cold waters, so seed must be imported.
See Appendix A for a list of seed suppliers.

The oyster's shell has two valves. The right valve is the upper and usualily
smaller valve. The lower is somewhat cupped and will grow along the con-
tours of the substrate. A single adductor muscle is attached to each valve,
about two-thirds of the distance from the umbos, or narrow ends of the
valves.

Lying along the ventral, or bottom, side of the body are four long, finely
ridged, beige-colored appendages. These are for respiration and food col-
lecting, The stomach contains a clear rod called the Crystalline Style, This
is the reservoir of digestive enzymes and may not always be present, depend-
ing on the food supply.

Growth is extremely variable, in both rate and amount (Quayle and Smith
1976). In Alaskan waters, expect to wait two to four years for oysters of
marketable size.

REFERENCES
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FCONOMIC CONSIDERATIONS

This manual will not attempt to deal with all the economic considerations
required to plan a successful oyster farm., Prospective farmers unfamiliar
with designing profitable business operations should familiarize themselves
with bookkeeping methods and profit analysis. Three sources for information
on developing a good financial analysis method for your business are Bissel
(1970), Smith (1975), and Wiese (1982). The Alaska Department of Commerce
and Fconomic Development, Office of Commercial Fisheries Development may be
contacted for a listing of state agencies and programs that encourage small
businesses.

FACTORS AFFECTING COSTS AND RISKS

Oyster farming is a long term investment. The first crops will not be salable
for two to four years. Currently, Alaska operations range from a $1,000
investment holding 10,000 oysters and transporting by canoe, to a $30,000
Investment with $12,000 in annual expenditures and no hope of significant
income until export permits are secured.

Alaska's oyster farmers will face higher than average costs for operation,
maintenance and construction because most prime oyster sites are in remote
locations.  Remote facilities require protection from vandalism and pollution,
and a constant caretaker. Further, sites must be leased and lease renewal is
not guaranteed.

Alaska's bouts with paralytic shellfish poisoning {PSP) are another factor that
can significantly affect profits. Oysters may not be salable as planned be-
cause of PSP episodes,

MARKETS

The farmer will be developing his own markets from the very beginning. It
is a good idea to plan on selling the first crops in-state. This avoids the
higher transportation and promotion costs associated with outside sales compe-
tition.

Alaska's oysters bound for the half-shell trade now bring about between $.50
and $.70 each. New farmers can look for other markets and other product
forms. More traditional products include oysters in the shell for the half-
shell market and shelled oysters hermetically sealed in various consumer
packages. The market size of Pacific oysters is determined by the number of
shucked oysters required to make a gallon, varying between 100 and 150,
depending on the particular market supplied.

REFERENCES

Bissell, G.E. 1970, Economic evaluation of the oyster industry in British
Columbia (Part II: Production Area). West Vancouver, B.C.: Western
Consultants, Box 25. 31 pp.

Prentice-Hall, Inc. 1981, Your business records: A simplified guide to
what records you must keep and how long you must keep them., West
Nyack, NY: Prentice-Hall, Inc., P,O. Box 511, 10995,



Smith, F.J. 1975. The fisherman's business guide. Camden, ME: Interna-
tional Marine Publishing Company. 172 pp.

Wiese, C.5, 1982. Financial statements and business calculations for com-
mercial fishermen: A do-it-yourself guide. Marine Advisory Bulletin
#14. Fairbanka: University of Alaska Sea Grant College Program.



PERMITS

Oyster operations must be certified and receive permits from at least five
government agencies. These permits cover land and water use, use of public
waterways, product quality assurance, environmental protection and a pro-
tection of existing native shellfish from disease, Stops on the permit "trail®
for prospective farmers are listed next,

1, ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION

. Shellfish grower's permit

. Certificate of reasonable assurance for the Clean Water Act
. Certification of site culture waters

. Interstate shipping list

Before marketing, all oysters must have certification from the DEC. Violators
of the shellfish grower's permit are subject to confiscation of goods and
criminal prosecution.

2, DEPARTMENT OF THE ARMY, CORPS OF ENGINEERS
. Permit assuring that you are not obstructing navigable waterways.

Permit fee is payable to FAO, ASACE, Alaska district. Violators of the Corps
of Engineers permit are subject to criminal and/or civil court action, fines of
$50 to $50,000 per day, imprisonment for up to two years, and liability for
removal of structures and materials.

3. ALASKA DEPARTMENT OF FISH AND GAME

. Fish transportation permit (Title 16, 5AAC 41.005-41.100)

. Permit for mechanical harvester, if present;
"Oysters are the only shellfish which may be imported
into the state and there are restrictions on where they
may originate. The place of origin is restricted because
there are catastrophic diseases of oysters endemic to
many places and detecting these diseases prior to
importation would probably not always be successful.
Once established in Alaska, they would probably be
impossible to eliminate. Thus imports may come from only
those areas which appear to be free of these diseases.
We know fairly littie about the diseases other shellfish
may be carrying and therefore we are unwilling to put
our native shellfish in jeopardy by exposing them to some
unidentified exotic disease.

Dr. Joseph R. Sullivan, Ph.D.; Alaska Departiment
of Fish and Game, F.R.E.D., Fish Pathology Section;
333 Raspberry Rd,,; Anchorage, AK 99502.



4. ALASKA DEPARTMENT OF NATURAL RESOURCES, DIVISION OF LAND
AND WATER MANAGEMENT

» Tideland use application and permit
. Log salvage permit (if in this jurisdiction)

5. U.S. FOREST SERVICE (OR OTHER UPLAND QWNER)

. Permission to construct caretaker's cabin or other structure
- Log salvage permit (if in this jurisdiction)

USFS homesite permits are for one-quarter acre, secured with a $150 annua
fee, and renewed every five years.

ADDRESSES

Alaska Dept. of Environmenta] Conservation
P.O. Box 2420
9000 Glacier Highway
Jordan Center
Juneau, Alaska 99801
or;
Alaska Dept. of Environmental Conservation
State Office Bldg.
415 Main St,
Ketchikan, Alaska 9990]
(907) 225-6200

Dept. of Army, Alaska District

Corpe of Engineers, Regulatory Functions Branch
Permit Processing Section

NPACO-FR(¢)

Anchorage, Alaska 99506

Pathologist

Alaska Dept. of Figh and Game
333 Raspberry Road
Anchorage, Alaska 99502

(907) 344-0541

Dept. of Natural Resources, Div, of Land and Water Management
Southeast District Office

230 South Franklin

Room 407

Juneau, Alaska 99801

(907) 465-3400

Dave Riemer
U.S. Forest Service
Box 1328

Petersburg, Alaska 99833
(907) 772-3841



The following agencies review the applications: U.S. Environmental Protection
Agency; U.S. Dept. of Commerce, NOAA, NMFS; Alaska Coastal Management
Program through the Division of Governmental Coordination (DGC), Office of
Management and Budget, Office of the Governor; Alaska Dept. of Fish and
Game; U.S. Dept. of Agriculture; U.S. Dept. of Commerce; U.S. Dept. of
the Interior; Alaska Dept. of Transportation; Legislative Representative for
the area; Alaska Dept. of Commerce and Economic Development, Office of
Management and Budget; Alaska Dept. of Community and Regional Affairs;
Alaska Office of Policy and Development Planning. Concerns are: cultural
resources, endangered species, flood plain management, and clean water.

See Appendix B for copies of some of the permit application forms.



GUIDELINES TO TIDELAND PERMITS
by
Bob Palmer
Dept. of Natural Resources
230 S. Franklin St., Room 407
Juneau, Alaska 99801

A "permit" is an authorization for temporary use of state tidelands, No right
or interest in the land is conveyed; only a guarantee that as long as the use
follows the terms of the permit, the user is immune from prosecution for
trespass. It does not automatically waive adherence to other state laws
regarding trespass, waste, pollution, etc. Any threat to public safety or
welfare is not allowable, Other permits or authorizations that may be neces-
sary must be cbtained.

A permit may not exceed one year in length. A permit may not be renewed
but may be re-issued, Permits are not transferable. The activity should
preferably be of short duration and involve a minimum of expenditure on the
part of the applicant. A permit may be revoked with 30 days notice by the
state, with or without cause. A permit from the Army Corps of Engineers is
also required.

Permanent structures are prohibited on a permit. Any structure placed on a
permit area must be readily removable. The applicant must be aware that he
gains no right nor title to a structure placed on a permit area.

There are two basic types of tideland permits: exclusive and non-exclusive.

An exclusive permit carries a fee of $50.00 per acre or a minimum of $100 per
year. Payment of this fee gives the permittee the right of exclusive use of
the area and he may prohibit or prevent access and use by the general
public.

A non-exclusive permit carries no use fee; however, it does not guarantee
private use of any constructed facility, The permittee would have no legal
right to prevent access or use by the general public.

A person owning shoreline property may place 2 mooring buoy, dock or {float
for recreational, non-commercial use adjacent to their property under
"generally permitted activities". If this is done by the upland owner, a
permit is not required and no application need be made. However, any
construction under this category would be considered non-exclusive in use
and the upland owner could not prevent the general public frem utilizing the
dock or buoy or float.

If a person desired to place a float or buoy in an area of shoreline property
which he or she doesn't own, a permit is required. This permit may be
exclusive or non-exclusive as he requests.

ALL commercial activities require application and a permit.

11




A description of the permit area desired will be required. This should show
township, range, section, and a sketch of the requested area and planned

development.

Upon expiration of the permit, all improvements must be removed and clean
up of the site is required,

A $20 filing fee and a development plan must accompany the application.

SHORT-TERM LEASE. This lease provides for short-term (five years or less)
use of a site with permanent improvements to be constructed. This would
include fill and any structure held in place or supported by pilings or
dolphins,

At the discretion of the Department of Matural Resources (DNR), a short-term
lease permit may be used to provide time for a field survey to be completed
in preparation of a long-term lease application.

At the discretion of the Department of Natural Resources, a permit for a
maximum of one year may be issued to the applicant after the lease application
has been made, an approved paper plat and the required notification and
comment peried have been completed. Permit fees will be effective and as-
sessed on the area during this period., For example $50 per acre or a mini-
mum of $100 per year.

Allow a minimum of one year processing time: A paper plat meeting the
requirements for Alaska Tideline Survey (ATS) plats with 1:5,000 closure
accuracy is required. Disposal method can be by negotiated lease; otherwise,
requires public auction following an appraisal (with a development plan
required},

A DNR annual rental will be assesged based on an appraisal at fair market
value. The fee is a Percentage of this value. Appraigsal is done by a staff
appraiser or a contract appraiser,

Upon cancellation or closure of the lease, clean-up of the site and removal of
all improvements are required. Certain permanent improvements may he left
in place at the discretion of the Division of Forest, Land and Water Manage-
ment after obtaining written permission from the director of that Division.

LONG-TERM LEASE. Use of a tideland site for longer than five Years consti-
tutes‘ a Ifmg-term lease. Maximum term of the lease is 55 Years. However, a
permit will not generally be issued for g period exceeding applicants antic-

ipated use of the site, or the duration of any upland lease, pPermit or opera-
tion.

On a discretionary basis, a permit for 3 maximum of one year may be issued
for. garlj-r entry after the leage application, approved paper plat, and required
notzflc:'atlon and comment period have been completed. Permit fees will be
effective during this period of "early entry” at the rate of $50 per acre or a

I e—



Allow a minimum of one year for lease issuance. A field survey with docu-
mentation and a plat {mylar and five blackline prints) meeting requirements
for Alaska Tideland Survey (ATS) with 1:5,000 closure accuracy is required.

Public auction with a development plan and construction schedule is reguired
to qualify as a bidder upon disposal.

Annual rental will be based on a percentage of an appraisal done at fair
market value by a staff appraiser of the Division of Forest, Land and Water
Management. A contract appraiser may be used with prior approval.

Upon cancellation of the lease or closure, clean-up of the site and removal of
the improvements are required. Cert2in permanent improvements may be left
in place at the discretion of the Division of the Forest, Land and Water
Management upon containing written permission from the director of that
division.

13



application checklist

Geners!

O Submit one original or good Quality reproducible get of all drawings on 8" x 10-2* tracing
ctoth, iracing fiin? of paper. Submit the fewest number of gheets necessary to adequately show

8 A -inch margin should be lsft at the top edge of each sheeot for purposes of reproduction and
binding. A Y-inch margin is required on the three other edges,

O Title block ot each sheet submitted should identify the proposed activity and contain the name
of the body of water; river mite, if applicable; name of county and state: name of applicant or
agent; number of the sheet and total number of sheets in set; and date the drawing was pre-
pared.

Q Drawings should not refisct the approval, non-objection, or action of other agencies.

O Since drawings must be reproduced photographically, color shading cannot be used. Draw-
ings must show work as a dot shading, hatching, or similar graphic symbols.

Vicinity Map. identify the map or chart from which the vicinity map was taken and show the foliow-
ing:

Q Location of the activity site including latitude and longitude and river mile, if known.
O Name of waterway.
Q All applicable political (county, borough, town, City, etc.} boundary lines.
(3 Name of and distance to loca town, community, or other identitying location.
O Names of all roads in the vicinity of the site.
Q Graphic scate.
O North arrow,
Plan View. The plan view of the Proposed activity should show the toliowing:
O Existing shorelines,

0 Ebb and flood in tidal waters and direction of flow in rivers,
D North atrow.

O Graphic or numerical scale,

O Mean high and low water lines it the proposed activity is located in tida! areas on the Attantic
and Guit coasts,

D Mean higher high water and mean lower low water lines if the proposed activi is located in
tidal areas on the Pacific coast. o o

O Ordinary high water line and ordi low water line if the pro activity i "
“di"a')'“ﬂhlvatefifonastrean:nw proposed activity is on a lake or

14




O Water depths around the project.

O Principal dimensions of the structure or work and extent of encroachment beyond the applica-
ble high water line.

O Waterward dimension from an existing permanent fixed structure or object.

O Distances to nearby tederal projects. if applicable.

O Number of cubic yards, type of material, method of handling, and location of fill or spoil dis-
posal area it applicable. it spoil materiafl is to be piaced in approved dumping grounds, a sepa-
rate map showing the location of the dumping grounds should be attached. The drawing must

indicate proposed retention levees, weirs, and/or other devices for retaining hydraulically
placed materials.

0 Distance between proposed activity and navigation channel, where applicable.
O Federal harbor lines, if established and H known.

O tocation of structures, if any, in navigable waters immediately adjacent to the proposed activi-
ty. including permit numbers, if known. Identify purpose ot all strucCtures.

0O Location of any wetlands, swamps, marshes, etc. identity.

Elevation and/or Seclion View. The eievation and/or section view of the proposed project should
show the following:

O Same water elevations as in the plan view.
O Depth at waterward face of proposed work, or it dredging is preposed, show dredging grade.

0 Dimensions from applicable high water line tor proposed fill, fioat, or pile supported platform.
identify any structures tc be erected thereon.

0 Graphic or numerical scale.
O Cross-section of excavation or fill, including approximate side slopes.
O Elevation of spoil areas.

Notes on Drawings

0 List names of adjacent property owners whose property also adjoins the water and are not
shown on plan view.

O State purpose (private use, commercial, etc) of proposed activity.

DO State datum used in plan and elavation views. Use mean low water, mean fower fow water, Na-
tional Ocean Survey Datum or National Geodetic Vertical Datum of 1929.

15



FACTORS TO CONSIDER IN SITE SELECTION
(after Quayle 1971)

WATER QUALITY

. Temperatures greater than 9°C (48°F) are usually cited as necessary for
rapid growth, In most Southeast Alaska coves, winter temperatures will
descend to 4°C (39°F) or lower and oysters have been found to feed at
temperatures of only 4.5°C.

. Salinity greater than 15 ppt (full strength sea water is approximately 35
ppt)

. Adequate food supply (See research chapter.)

. Freedom from excessive fouling by debris and marine life, and silt.

. Area should be traditionally free from paralytic shellfish poisoning (best
determined by samples).

. Freedom from sewage and industrial pollution (State land disposal plans
and USFS plans may be consulted for conflicts.)

PSP history and pollution are the prime criteria for site selection by the
Alaska Department of Environmental Conservation.

PHYSICAL FACTORS

. Protection from wave action

. Sufficient water depth (Suspended oysters must not touch bottom.)

., Proximity to a small staging area for temporarily holding oysters and
constructing rafts

. Freedom from ice

. Freshwater stream nearby (valuable for human needs and anti-fouling
treatment but must not decrease sgalinity too much)

OTHER REQUIREMENTS

. Compliance with Navigable Waters Act
. Proximity to markets
. Ease of surveillance

Site selection is obviously one of the most critical steps in the oyster busi-
ness. Proceed with caution and investigate all possibilities thoroughly. Start
small and set sample gear in several locations if possible. Sites within the
same bay can have critical differences. In other sections of the manual, the
importance of these factors will be emphasized.

A number of state agencies can assist aquaculturists looking for potential
lease sites. At minimum, prospective oyster farmers can get confidential and
strategic assistance from appropriate representatives of the Alaska Department
of Fish and Game, the Alaska Department of Environmental Conservation, the
Alaska Department of Natural Resources, and the University of Alaska Marine
Advisory Program.
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OYSTER CULTURING METHODS

duch of the material for the culturing and fouling sections was written by
Air. John Church of Clearwater Seafoods in Wrangell, Alaska. In his own
speration, Church began with submerged Nestier trays (the use of trade
1ames in this publication does not in any way constitute an endorsement).
ie is now adding surface trays to enhance circulation and growth, since
Jestier trays have very small openings. Suppliers for various equipment
nentioned are listed in Appendix C.

SUBMERGED TRAYS OR NETS SUSPENDED FROM FLOATS
(after Humphries 1978)

This method is somewhat new. There are many designs, each using different
arrays of stacking systems so that oysters can be at wvarious levels in the
water column in the same array. Prospective systems should be evaluated
with regard to the ease of water circulation, cleaning, and access. Oysters
should not touch each other or the corners. This will cause them to clump
together or become misshapen.

VERTICAL LONGLINE SUSPENDED FROM FLOTATION DEVICES
(after Biggs 1981)

In this method, oyster spat is attached to bits of shell. The shells are then
inserted in the longline or wired to it. Polypropylene (3/16 in., 3-strand) is
recommended for inserting in the shell holding the oyster spat. Oysters on
the line have different growing conditions and thus different growth rates.
Because of this, the line will have to be handled many times, since the
oysters will not all be harvestable on the same date. If the line touches the
bottom, starfish predation will become a problem.

An operation at Annette Island in southeastern Alaska is a good example of
this method. A 24 ft square raft with 209 wires was built. Each wire held
seven shells with seed and spacers. The strings were 5 to 6 ft long and
held 5,900 oysters. FEstimating a production of 200 oysters per gal., this raft
would produce about 30 gal. of shucked meat (Biggs 1981). Quayle (1971)
cites 25 rafts per acre, covering 25 percent of the area. With 100 shell
strings, each with 15 shells, production would be 2,400 gal, (about 20,000 lbs
of meat.}

HORIZONTAL LONGLINES USING SURFACE FLOATS OR POSTS DRIVEN
INTO THE BOTTOM {(Quayle 1971)

This is similar to the vertical method described above as far as inserting the
clutch into the longline. Horizontal placement takes advantage of the pre-
ferred growing conditions nearer to the water's surface. Oysters are placed
in a more uniform way and therefore mature at about the same time, thus
reducing the amount of longline handling during maturation caused when
harvest times vary.

SURFACE TRAYS

Surface trays involve some type of suspension, usually mesh or netting, at-
tached to floats. The mesh size should be just small enough to hold the
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oyster, assuring maximum water circulation., As the oyster grows, mesh siz
will have to increase so that good water circulation continues.

Oysters should be placed 6 to 12 in. from the surface of the water. Tra}):s
usually need some type of cover to protect them from predators. Mesh,
plywood, even moderate amounts of seaweed have proven effective covers.
Covers should not restrict water circulation.

Alaskan growers are having excellent results with trays, which take advan-
tage of the higher water temperature and food availability at the surface.
Detailed production figures are not available, but area may be calculated on

the basis of 3 to 5 in. oysters, stacked one deep without touching one
another.

DIRECT PLACEMENT ON THE BOTTOM
(after Quayle and Smith 1976)

Oysters held below the tideline are extremely susceptible to predation and are
difficult to harvest, so this method is rarely used.

The traditional method on both U,S. coasts and in British Columbia is beaf:h
culturing. Oysters are held on the beach at the +3 to +5 range. Siltation
and starfish predation are problems in this operation. Also, less food is
available than in other methods. In 1980, the average oyster production per
acre of bottom culture in B.C. was 27 gal. per acre. The most efficient
grower produced 160 gal. per acre per year (Anonymous 1981). In Alaska,
most of the shoreline is too rocky and steep for beach culturing.

Raft culture, however, is becoming more prevalent in B.C. as the advantages
of increased production are made evident.

Bigeell (1970) lists the following advantages and disadvantages for raft cul-
ture when compared with beach culture:

Advantages

. Can be harvested in response to market demands, not as the tide dic-
tates

. Large harvesting crews are not needed

. Does not require acreage directly on the waterfront
. Growth is quicker, predation is less

- Results in a higher quality product

. Not necessary to find suitable substrate

Disadvantages

. Larger capital outlay
. Holding operations still require tideland properties
. Extensive manual labor required to prepare, lay and maintain stringsg

Purchasing Oyster Seed

Seed oysters may be purchaged either attached to pieces of material such as
oyster sheli (known as a clutch), or as Separate small oysters., See the
permit section for description of import pbermit,
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Eyed larvae may be purchased for approximately $100 per 1,000,000. These
larvae require water temperatures above 65°F for several weeks and must be
nurtured through the setting process. Thus they are not very practical for
the Alaskan oyster grower who does not have access to a setting tank. Seed
oysters 2 mm in size sell for about $100 per 30,000 and high mortalities may
be encountered. Spat 15 mm in size sell for $100 per 5,000, One-year-old
clutchless spat sell for $50 per 1,000,

Transporting oysters from the hatchery to the farm can result in high or
total mortalities if delays occur. The spat should be kept on ice and warmed
gradually to the ambient or working temperature. Loose oysters may be
suspended in trays with fine mesh window screen or 1/8 in. Vexar. Fiber-
glass mosquito netting has also been used for tray construction,

It is best to start the oysters in spring and summer to take advantage of the
plentiful planktonic food supply occurring during these seasons, The mesh
will need to be cleaned frequently because fine material clogs readily with
debris and growth. The oysters should be thinned twice a year but frequent
handling must be avoided in order to avoid damage to the thin growing edge
of the shell,

The trays should be suspended below wave action. After a summer of
growth, the immature oysters may be poured through a screen in order to
separate sizes, The mesh size of the grow-out trays may then be increased
to promote better circulation and growth.

Oysters purchased attached to clutch may be cultured using one of the afore-
mentioned longline methods,

Necessary Equipment
(a general list of some of the more significant items)

. Boats: Should be seaworthy, workable around beaches, and have a
tow bitt. Small boats such as punts may be useful for attend-
ing and cleaning the oysters.

+ Floats: Logs are often used as floats and in raft construction, They
have a short useful life (two to five seasons) but if they are
periodically allowed to freeze and dry high on a beach, their
lifespan can be greatly extended. If they can be obtained by
beach salvage, they are also inexpensive (see permits). A
variety of plastic fleats are sold commercially and addresses
for some suppliers are listed at the end of the fouling chapter.
When purchasing plastic floats, pay attention to appendages or
longline attachment. Foam logs with a great deal of flotation,
are also available. Durability is an important factor. Logs
that chip can pollute the water. Ferro-cement floats are also
available and are long-lasting.

. Tools: Chainsaw, mallet, log branding hammer, peavey, pike pole,
froe, wire brushes, scrapers, bristle brushes, flat coal
shovel, staple gun with bronze staples, hoist, netting needle,
thermeometer, scales.

. Anchers: Anchor chain and line, shackles, log staples, chain, thimbles,
swivels, smaller lines and twine needed in large amcunts.
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Tray and Raft Construction and Dimensiong

It is not necessary to purchase commercial trays or floats. Home-built models
are very effective. Make your trays simple and easy to maintain. Good
water circulation through the trays is essential. Avoid designs with exces-
sive cross bracing that will make it difficult to remove fouling organisms.
Trays should not be too wide (approximately 3 ft} or it will be difficult to
attend to the oysters in the middle. The trays will need covers to keep out
birds, poachers, and, at some sites, bears.

Logs used as floats in quiet water should be at least 4 to 6 inches in diame-
ter. A corral of boomsticks surrounding the raft and tray arrays will quiet
wave action and discourage poachers. The raft design might include a hoist
to lift trays or lines out of the water. The farmer might choose to have a
moveable hoist on a separate float or his boat that can go from raft to raft.

Homemade surface trays have provided very encouraging results for Alaskan
growers at a very low cost. The line method has also produced good growth.
The farmer is advised not to invest substantial time or money in any particu-
lar design or gear until a variety of methods have been tested at the farm.
Do not become over-extended until you see what works. Remember that
growth decreases with increased depth of holding, or increased exposure to
air or fouling.

During the growing season the farmer needs to check the surface trays at
least once a week to remove the accumulated algae and debris against the
sides of the tray. Lines should be checked periodically to make sure no
predators have become attached. Periodic thinning of the trays promotes
fast, even growth. Fastenings and knots should always be watched because
they may start to work loose or chafe through.

Living at the farm keeps the daily work load down and insures that develop~
ing problems will be caught in time to prevent damage. It also prevents
poaching, which can be a tremendous financial problem in remote, unattended
farms. Poaching has been the downfall of several farms in the past. Storm
damage is another threat to farm security. Rafts must be securely fastened
with heavy anchors. A two-log raft 60 ft long should have a 130 lb anchor
(1 cubic foot of concrete) attached at both ends of the raft in order to
Prevent twisting and fouling of lines, Predation by birds and other animals
also needs to be watched, Starfish larvae may become caught in trays and
grow too large to get out, feeding on your oysters as they grow,

Qyster Diseases and Causes of Mortality

The oyster drill is a snail which cuts through the oyster shell and eats the
meat. Three species have been found in British Columbia; one native, one
introduced with eastern oysters, and one introduced with Japanege oysters,

The drill native to British Columbia is posing more of a problem to clam and
mussel growers. Drills have not as yet been reported to be a problem in
Alagka. However, eastern drills have been found at Prince of Wales Island.
Importation of disease-free, certified spat should control! the pest. Use of
suspended culture methods is also a deterrent (Clayton 1981).
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High mortality has been found during the summer months in Japan and
Washington. No cause has been proven but these outbreaks may be due to
the weakened state of the oyster after spawning (Perdue 1979). If so, the
problem is not likely to occur in Alaska! Note that the Alaska Department of
Fish and Game; Department of Pathology, has offered to examine any diseased
oysters.

Denman disease is identified by deep pustules on the surface of the body and
mantle or by pus-filled blood vessels. The digestive gland becomes beige. A
fungus has been suggested as the cause of this disease. Denman disease has
been reported in British Columbia but has only rarely caused serious mortal-
ities. The disease is mnot harmiul to humans. Older oysters are most
affected. Outbreaks are seasonal, in the spring (Quayle 1982).
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PROSPECTS FOR OYSTER CULTURE IN NORTHERN ALASKA

Environmental conditions north of the Alaska panhandle are quite extreme for
oyster culturing. As yet, no permits have been submitted for northern sites.
Oyster plantings in several areas have been attempted but were not success-
ful. Colder water temperatures and the possibility of freeze-up pose
problems at many otherwise suitable sites. Glacial siltation is another prob-
lem. Oysters apparently cannot discriminate between food and nonfood
particles and they would not be able to feed adequately.

A planting of the Olympia oyster (Ostrea lurida) was recently attempted in
Prince William Sound but failed. The general conclusion is that the commer-
cial oyster culturing north of Yakutat might not be possible.  (A.J. Paul,
Seward Marine Station, Seward, Alaska, 12/19/83, pers. comm.). Those
seeking alternate species might consider culturing weathervane and rock
scallops.
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FOULING
by John Church
P.O. Box 1528
Wrangell, Alaska 99929

Any surface left in the ocean will soon become encrusted with life. Farmed
oysters are no exception. This encrustation, or tfouling", ranges from algae
scum deposited on trays to flatworms that eat oyster flesh or starfish that
can destroy entire trays of your investment.

LIKELY CAUSES OF FOULING

Unchecked fouling leads to reduced growth, inferior shell quality, and even
oyster mortality. Fouling will become worse as water guality in an area
deteriorates. Preventative actions should be timed with the life cycle of the
fouling organisms. In Japan the following setting times have been observed
{Arakawa 1980):

sea squirt: June to October
barnacles: June to mid-September
mussels: June to July

fanworm: mid-September

Of course, these are studies from other regions and timing and setting be-
havior may be different in Alaska. The farmer must observe the situation at
the farm to establish the local cycle.

Mussels and barnacles tend to set more heavily in the upper 10 ft (3 m) of
the water. Fanworms prefer 10 to 20 ft (3 to 6 m). Sea squirts are even
deeper, from 150 to 30 ft (5 to 10 m). Fanworms can be a pollution indicator
for inner bays (Arakawa 1980}. In the Strait of Georgia, B.C., the barnacle
set has been found to be 10 days before to 10 days after April 1 (Quayle
1971).

Thus, effective fouling control might take the form of a two-phase program
occurring in mid-June and mid-October.

Algae is particularly prevalent near the surface for the same reason you want
your oysters there-—more sunlight and food. Large red, brown, and green
seaweeds will attach in the fall and winter and have their best growth in the
spring.

Simple animal forms like corals, bryozoans, and hydroids will also appear
along with small, hard calcium tubes containing sipunculid worms. Ribbon
worms, polychaete worms, flatworms, neried worms, and echiurecid worms may
settle when trays are left unattended for too long.

Occasionally, a sea anemone is found, but a more common problem is
tunicates. These non-mobile animals have a soft, often clear body with two
holes through which water is continually strained for plankton, 1f these
tunicates fill the spaces between oysters, water circulation can be severely
restricted.
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Without actually being attached to the oysters, many animals may live among

them.

Crabs, shrimps, isopods, amphipods, snails, Iimpe.-ts, chitons, nud:branc‘ljie‘ia‘l;
sea urchins, sea cucumbers, starfish, and small fish have all been .foun
Alaskan oyster trays. Entering the trays as larvae, tbese organisms Ci;l'l
grow too large to get out through the mesh. Generally this type of fouling is
at worst harmless and sometimes even beneficial to the oysters. However,
flatworms have been found to eat oyster flesh. Snpails, crabs, and sea ur-
chins will eat gmall oysters. The starfish is considered the worst predator.
In one incident starfish trapped in a stack of trays ate 300 oysters.

PREVENTION AND CONTROL

Preventing fouling is one of the keys to successful oyster farming, If fouling
organisms have to be removed manually throughout oyster growth, the labor
cost can be higher than the value of the final product. For this reason
equipment ahould be selected carefully for easy cleaning and access. See
Appendix C for equipment suppliers.

There are severa] ways to reduce fouling. By putting trays in an area with
tidal action, larvae that settle best in still water are discouraged. There may
be areas in the bay where fouling organisms are less prevalent, so a farmer
should experiment with several locations a2t a new site before settling on a
Place for the trays or lines.

Deep Suaspension of oysters discourages Sseaweed attachment. It also deters
harnacles and Mmuasels entering during their normal Spring setting., This js a
temporary measure and not ap option for a grower using fixed surface trays.

One way 1o remove fouling ig €Xposure to ajr, Oysters are by nature an
intertidal 8pecies, able to handle being out of the water easily, Most fouling
Organiams are pot a4 resistent, Allowing a surface raft to "dry out" on ga
sunny, windy day i{s beat for killing fouling organismsg,

:;leéwin:yu’:‘::h:;;y- Ia;nd othell-j gear can he cleaned without scrubbing by the
. emove them com letely ¢
?or’:. The: Place the equipment op " each at apoarater .t e
-ACh time the gear Bets covered with w
t
raten off by animaln sych a8 zooplankt e, shemend fo

) inent e 5 gro;vs on floats, logs and mesh,

fouling an il small to meey A N diameter) gip devour most types of
edium- ;

back}. They 180 move pho 0';18tslzed crabs (legg than 4 inches across the

ME.  Urching ang crahg snrma‘timeer.Ei 2bout as thFY work, Preventing clump-
. wn i

h . g oysterg, Thig ¢ ny.: s
shows gre.t promise a3nq should be emphasized in ant};?;aoslgngblg:;‘lﬁilgcontmln
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There are other methods not yet tried in Alaska. Exposure to freezing air
temperatures in winter should kill most fouling organisms. Another effective
method involves dipping trays into 60°C water for two minutes. Dipping into
freshwater or brine is also effective. A mesh of copper-nickel alloy has been
found to prevent biofouling (see Woods Hole Engr. Assc. at chapter end).

Biological control is a good fouling control strategy but it is sometimes diffi-
cult to find the right predator. Fouling organisms such as sponges do have
specific predators among local fish, mollusk and arthropod species. Finding
the species that will live in trays and not eat oysters will demand extensive
research. Many Alaskan invertebrate species have not been studied to estab-
lish such things as reproductive timing or predator species.

Ne method will control all types of fouling. For some types, manual scrub-
bing will be the only answer, particularly before the oysters are sold. For
small operations, a combination wire brush/scraper can be used. Larger
farms may wish to invest in a washer that sprays a jet of high pressure
water through a nozzle. Different sprayer aperatures are necessary to clean
the live oysters and the empty trays. If used incorrectly, the gas-powered
washers can wash the meat right out of the shell. Machines with rotating
brushes have also been developed.
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CONTACTS

John Huguerin (anti-fouling mesh)
Woods Hole Engineering Associates

P.O. Box 133

Woods Hole, MA 02543

(617) 548-9668

Syndel Laboratories, Ltd. {manufacturers of
8879 Selkirk St. environmentally safe
Vancouver, British Columbia V6P 456 anti-fouling agent)

(604) 266-7131
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ENVIRONMENTAL SANITATION AND SHELLFISH POISONING
by Kit Ballentine and Michael Ostasz
Alaska Department of Environmental Censervation
Pouch O
Juneau, Alaska 99801

The pristine waters of southeast Alaska are considered to be isolated from
industrial and domestic waste discharges. Consequently they provide a
myriad of potential growing sites free from the developmental constraints
common to many other areas. Alaskan waters, however, are periodically
subjected to natural dinoflagellate plankton blooms that may result in the
concentration of toxins or poison within the bhody tissues of bivalve shellfish
{clams, oysters, mussels), Human consumption of bivalve shellfish containing
significant levels of toxin may result in paralytic shellfish poisoning (PSP},
which, if severe enough, can be lethal.

The earliest recorded PSP episode in Alaska dates back to 1748, when four of
Captain George Vancouver's men consumed mussels, resulting in three in-
toxications and one death., Shortly thereafter, Baranof lost nearly 100
crewman after they ate a meal of mussels harvested in the Peril Straights
near Sitka. To this time, PSP intoxication continues to occur sporadically
throughout southeastern Alaska.

The inability to prediet blooms and the potency of the neurotoxins involved
dictate that stringent measures be observed to assure that only bivalve
shellfish with acceptable toxin levels are marketed. The neurotoxins (poisons
directly affecting the nervous system) associated with PSP are metabolic
byproducts of the marine dinoflagellates Gonyaulax catanella and Gonyaulax
acatanella, that will periodically inhabit the surface layer of marine waters,
Under adverse environmental conditions the organisms may change form and
become dormant cysts which settle to the bottom sediments. There, the cysts
will await more favorable growth conditions, PSP toxin production does not
result from industrial or domestic sewage discharge into marine waters.

Recent research indicates that at least twelve unique forms of the PSP toxin
exist, One of the more widely known toxin forms is saxitoxin, the principal
toxin element associated with butter clams. Purified saxitoxin is 1,000 times
more potent than cyanide and 50 times more potent than strychnine. The
toxicity of this neurotoxin has long been recognized by the military and has
been considered for use in biological warfare weapons and suicide vials.

The presence of PSP toxins cannot be detected by any simple method because
the toxins do not alter the appearance, smell, or taste of contaminated shell-
fish. The toxin is not significantly affected by heat, so steaming, cooking or
frying shellfish will slightly reduce but not destroy the toxins present.
Freezing has no effect on toxin levels.

PSP toxins create neurological and muscular symptoms by blocking sodium
permeability of nerve and muscle cell membranes thus suppressing electrical
activity necessary for cells (and the body) to operate., Human illness is
characterized by mild to severe symptoms occurring within a few minutes to
several hours after eating toxic shellfish. Most commonly, nausea, vomiting,
and numbness and tingling around the lips and tongue will develop. Numb-
ness and tingling may progress to hands and feet. In severe cases, dryness
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and tightness of the throat, generalized muscle weakness, slurred speech s
lack of coordination, sense of euphoria, blurred vision, dizziness, and
difficulty in breathing may develop. If sufficiently toxic shellfish have been
eaten and medical treatment is not rendered, death results from respiratory
failure. Victims who recover suffer no after-effects.

PSP toxin-producing dinoflagellates (a part of the plankton community) are
not uniformly distributed in marine waters because of tides, currents, tem—
perature, winds and chemical factors that tend to concentrate organisms in
relatively restricted areas, Gonyaulax blooms (rapid multiplication of orga—
nisms) can cause concentrations to rise from 20,000 organisms/quart of sea—
water to 200,000 organisms/quart with no visible color change in the water.
However, a significant rise in toxicity occurs. Environmental factors such as
water temperature, salinity, sunlight, nutrient concentration, and stability of
the water column stimulate growth, but the particular combination of factors
regulting in a bloom is only poorly known. Consequently, all beaches are at
risk and no simple test can determine the safety of‘ a harvest area. Monitor—
ing programs are essential to protect public health from the possible rapid
proliferation of dinoflagellates and, in the process, to promote the develop—
ment of the shellfish industry.

Research indicates a cycle may exist in which the upwelling of dinoflagellate
cysts from bottom sediments may result in a bloom. The cycle theory is as
follows: wupwelling is caused by warm rains resulting in a warmer, less dense
brackish water layer at the surface of protected coastal sea water. Subse—
quent winds drive these waters offshore, resulting in deep, cold and
nutrient-rich water moving along the bottom shoreward, and rising to the
surface. Wind and waves mix waters near the shore. If a warm dry period
follows, stratification (layering) of the waters can produce a warm,
nutrient-rich surface layer ideal for the multiplication of dinoflagellate cysts
now present in this layer,

Although bivalve shellfish such as clams, oysters, geoducks, and cockles are
not physically affected by Gon aulax, toxins are stored within the shellfish
tissues after the bivalve feeds on plankton. Explosive growth of the
dinoflagellate results in increased toxin levels in shellfish. Rock scallops and
snails have also been associated with PSP, Bivalves feed by filtering water
through a siphon. Dinoflagellates, concentrated in mucus secreted over the
gill network, enter the bivalve mouth and digestive tract, concentrating toxin
in various body parts.

Areas of toxicity vary by species. The digestive processes of bivalves do
not detoxify poisons. However the bivalve will eventually purge the toxin
through normal elimination of waste, The actual time for this depuration
varies with individual species.

The only recognized method for calculating toxin concentration in shellfish is
the mouse biocassay. Shellfish to be tested are shucked, homogenized in 2
blender, acidified with hydrochloric acid and boiled for five minutes. A
portion of the resulting liquid from the homogenized shellfish is injected
interperitoneally into a mouse of specific weight and species. The animal is
then observed,
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A standard assay requires six mice. Since death time must be adjusted to
fall within 5 to 7 minutes, several sets of tests may be required before prop-
er dilution is established. Toxin levels are calculated based on death times.
The established maximum acceptable toxin level is 80 micrograms/100 grams of
meat. The stand contains a safety margin designed to protect the highest
risk consumers: the very young and the very old.

Human response to PSP toxin varies consgiderably and seems to be affected by
a2 number of factors. Among these are sex, tolerance to toxin, alcohol con-
sumption, and how much other food was consumed along with the toxic shell-
fish. Because of this variety, one cannot assign a specific toxin concen-
tration at which illness and death will occur for everyone. Therefore, the 80
mg standard is applied to protect the broadest range of consumers. Appen-
dix D gives more detail on PSP testing.

Oyster farm development and sale of farmed oysters is regulated by the
Alaska Fish Inspection Regulations. Article 11 of these regulations, dealing
particularly with bivalve shellfish, adopts the National Shellfish Sanitation
Program standard for sanitation, harvesting, handling, shucking, and ship-
ping shellfish. Here are some highlights of these regulations which directly
affect oyster farmers and shellstock shippers {see Appendix E for regulations
and Appendix F for National Shellfish Sanitation Program)}. They must:

1. Adopt the National Shellfish Sanitation Program.

2. Acquire annual permits for processing, packing, re-packing, selling,
selling or processing shellstock for sale.

3, Application requirements include description of growing site, plat plan
showing structure and holding methods, explanation of marketing method
including size of individual sales, and sample or facsimile of product

label.

4, Must have sanitary and biclogical survey of growing site prior to site
approval.

5, Written approval is required to re-lay oysters from one area to another.

(Sale of re-laid oysters must be obtained in writing before marketing.)

6. Adhere to regulations on harvesting and handling of shellfish for sale
including restrictions on harvest vessels, condition of shellstock and

shellstock packaging.
7. Meet reguirements for shellstock tag and recordkeeping.

Contact with other regulatory agencies such as the Corps of Engineers and
Department of Natural Resources is also recommended.

Oyster farm development falls into two phases: site certification and develop-
ment, and marketing.

Site certification involves field review of each proposed site by.the Depart-
ment of Environmental Congervation (DEC). This review identifies actual or
potential sources of point discharge into growing waters, development of

33




adjacent properties or waters, check for biological factors such as heavy PSP
contamination of local bivalve species, and site access.

The point discharge evaluation should detect places where sewage or other
sources of disease-producing organisms can be ingested by shellfish, If
these shellfish are then consumed raw, these diseases can be passed along.

Specific laboratory tests may also be conducted. These evaluate pollution by
sewage, oil, heavy metals, and pesticides. Standard measurements of oceano-
graphic factors such as pH, salinity, temperature, and water clarity will be
made, -

The growing waters are tested for total bacteria and for fecal coliform bacte-
ria counts. Coliform bacteria are standard indicators of water pollution, The
standards for growing waters are:

TOTAL BACTERIA: Median of 70 MPN/100 ml, not to exceed
230 MPN/100 ml in 10 percent samples, or

FECAL COLIFORM: Median of 14 MPN/100 ml, not to exceed
430 MPN in 10 percent samples

MPN = Most probable number

Fresh waters that enter the growing area are similarly tested for bacteria,
pollution, and for other contaminants as deemed necessary by the DEC in-
spector.

Microbiological standardss exist for market products as well. Oysters may be
obtained for microbiological analysis at the time of the field survey. Product
microbiological standards are:

FECAL COLIFORM: 100 MPN/100 g of sample, and
TOTAL PLATE COUNT: 100,000 MPN/g of sample.

Shellfish exceeding either or both of these levels are unsuitable for human
consumption.

Evaluation of the PSP history of the farm area is critical to site development,
A PSP history is constructed through review of literature and files, as well
as by sampling local shellfish, Documented high and recurrent PSP toxin
levels in a specific area means there is a high probability of PSP contamina-
tion in oysters planted in this area. Likewise, a lack of documented PSP
episodes could support selection of a site. However, a lack of authenticated
PSP episodes does not assure that PSP will never infect oysters grown at the
site. Therefore, periodic site testing of oysters for PSP and area-specific
PSP level data bases or histories must be established for each growing area.

Dinoflagellate blooms can develop rapidly and are for the most part unpredict~
able. Product being held for market pending PSP test results must be stored
in an approved facility. Location of the holding facility is also a part of the
site review. A dry storage facility must protect oysters from contamination
while waiting for test results. The holding facility must prevent oysters from
contamination by a variety of sources, including salt water.

34




required. Preliminary data development testing results are provided in
Table 1, 2 and 3 and Figure 1 of Appendix D,

Data development results support Canadian test results performed on tray and
string cultured oysters. PSP monitoring in British Columbia led officials to
state that continually submerged oysters, such as tray cultured or string
oysters, tend to pick up toxin more rapidly than wild stock.

Efforts continue to obtain a sufficient PSP data base to support interstate
shipment certification and possible alternative sales methods. The significant
public health risk associated with paralytic shelifish poisoning and consump-
tion of raw product require a cautious, conservative approach to rearing and
marketing. Development and success of the industry depends upon produc-
ers' cooperation in programs to assure product quality and safety.

DEC CONTACTS

Michael Ostasz

Environmental Sanitation

ADEC, Seafood and Animal Industries
P.O. Box 10-424¢

Anchorage, AK 99510

{907) 272-15%61

Ken Elliott

Environmental Sanitarian

ADEC, Seafood and Animal Industries
P.O. Box 2420

Juneau, AK 99803

{(907) 789-3151
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HARVESTING OYSTERS
by John Church
P,O. Box 1528

Wrangell, Alaska 99929

Oyster harvesting is labor-intensive. A farmer who normally works alone may
want to gather a crew. They could be paid shares as on a commercial fishing
boat to avoid some of the paperwork associated with employees. Ovysters are
graded by hand according to size and weight, although grading machines do
exist. Fouled oysters may need some scrubbing at this time also, Different
buyers will want different sizes, but the small "gourmet" oysters served in
fine restaurants are the most likely product for the Alaskan grower. A major
advantage of these small oysters is their relatively short growth time. Large
"soup" oysters and shucked oysters in jars can be produced more cheaply in
other states and in the Orient,

After grading, the oysters should be bagged (large wire or nylon mesh bags
are good) and placed on a protected beach to "harden". Hardening is simply
accustoming the oysters to being out of the water after spending most of
their life submerged. As the bags are moved high up the beach they spend
more time dry and the remaining fouling tends to disappear.

When kept completely out of the water, temperature is important in quality
preservation, Oysters will remain alive 8 days at 11°C (52°F) but quality
deteriorates after 5.5 days. Storage at 2 to 3°C (36°F) will maintain high
quality for 13 days. At 0°C (32°F) oysters have remained alive for more
than 17 days (Boyd, Wilson and Hall 1980},

When enough oysters have reached marketable size, the state Department of
Environmental Conservation must be notified that a sale is near. After pro-
cessing the sample oysters for toxin, they will release lot the for sale. ({(See
Appendix D for further details.}
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SUPPLIERS

Domtar Packaging King Plastics, Ltd.
Attn: Peter M, Cook 849 Elm S5t.

3300 Vikings Way Orange, CA 92668

Richmond, British Columbia V6V 1ING
(604) 273-7321
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SHUCKING OYSTERS

To remove the shell in order to eat the oyster raw, insert a knife and sever
the adductor muscle so the shell will no longer be held shut. An oyster out
of the water with its shell open is dead and should not be eaten because of
the danger of bacteriological infection.

A right-handed person holds the oyster in a cloth in the left hand, with the
flat side uppermost and the hinge towards the opener. A short-bladed oyster
knife is inserted between the two halves of the shell, close to the hinge, and
twisted to break the hinge and lever the oyster open. The knife is then
used to sever the adductor muscle at its point of attachment to first the flat
half of the shell and then the cupped half. The meat is then removed
(Stroud 1980). Oysters grown in trays tend to have thin shells with lots of
sharp fluted edges. To shuck these shells a sharp, thin knife is driven into
the center of the upper valve an inch from the bill end, and the oyster
opened from there (Quavyle 1971).

All fresh oysters should be cooled to less than 7°C (45° F) within two hours
after shucking. As in any operation involving food, cleanliness is important.
Tables and utensils should be made of smooth, nonporous, and easy to clean
materials, Do not use wood because it supports bacterial growth.

Shucked oysters are graded by size as follows:

GRADE NUMBER PER GALLON (3.8 liters)
Extra Large or Counts 160 or fewer
Large or Extra Selects 161 to 210
Medium or Selects 211 to 300
Small or Standards 301 to 500
Very Small Over 500

{Gisslen 1983)

According to FDA regulations the number of oysters per gallan, by size, are
as follows for Pacific oysters:

SIZE NUMBER PER GALLON
Large 64

Medium 64-96

Small 96-144

X-small 144-240

*Yearling 240-300

*Petite 300-400

*Cocktail 400-600

*Industry standards

Due to the high labor costs commonly encountered in Alaslka, the oyster
farmer will likely find that shucking oysters for commercial purposes 18
uneconomical, but will surely shuck or steam oysters open for personal con-

sumption.
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RESEARCH

The prospective oyster farmer must have a basic understanding of the
scosystem in which the oysters will grow. It is important to predict the food
supply available to the oyster, not to mention the measurement of other
envirenmental parameters. Conditions that may lead to increases in PSP toxin
levels should be observed, as well as fouling organisms. The better the
farmer understands the farm environment, the better the crop will be.

Parameters that would normally be measured in a study of basic productivity
of a bay are pH, oxygen, alkalinity, nitrate, nitrite, phosphorous, calcium,
dissolved and total organic and inorganic carbon, and plankton levels. Some
of these parameters are easy to measure in most bays, while others need
specialized techniques and equipment that would not be practical for most
oyster farmers.

This section suggests a simple research program that will provide some in-
sight into environmental conditions while not requiring too much equipment.
It is a standard program, SO data will be compatible with other research
programs underway in the state,

Parameters measured in this standard program would include: temperature,
depth of light extinction, weather conditions, phytoplankton levels measured
by settled volume, phytoplankton dry weight, and species identification.
Temperature is one of the most important variables. It affects phytoplankton
and oyster growth and often controls stability of the water column and timing
of plankton blooms. The depth of light extinction gives an estimate of how
much particulate matter is in the water and also provides an indication of the
levels where phytoplankton will be found. Weather conditions, with particular
regard to the local wind and wave climate, are valuable observations provid-
ing further indications of growing conditions and water stability.

METHODS FOR PLANKTON WATCH

Temperature measurements should be made at 0.5 m and 1 m, continuing in 1
m intervals with depth, until a stable profile is found. The thermometer
should be calibrated with crushed ice and water to 06°C. Weather conditions
should be simultaneously noted and include air temperature, wind direction,
barometric pressure, wind speed, degree of overcast, and inches of rain.
The weather code for recording degree of overcast is numerical, with 0l
indicating clear, 02 partly cloudy (less than one-half of the sky cloudy), 03
partly cloudy (greater than one-half of the sky cloudy), 04 total overcast,
and 05 precipitation. The time of the day should be kept constant at midday
plus or minus two hours, preferably at mid-tide. These techniques are
recommended for a "plankton watch" being conducted by federal and state
agencies for salmon hatcheries, and are compatible with the data base now
being developed for southeastern Alaskan waters (Hauser 1981).

Depth of light extinction {s measured with a Secci disk:
The disk consists of a circular plate (20 cm diameter), painted
black in two opposite quarters and white in the other two. To

determine Secci disk transparency, lower the disk into the water
in the shade until it disappears and record the depth. Lower the
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disk a few ft and then slowly raise it until it reappears, and
record this depth. The average of the two readings is the Secci
disk transparency. Make measurements at midday. (Nielsen and
Johnson, Fisheries Techniques).

Water samples should be taken via a pump from 0.5 m depth and 5 m depth
(or a depth chosen from the temperature and Secchi disk measurements as
being likely for phytoplankton concentration). These measurements will be |
used to produce an average value for the plankton biomass in the |
photosynthetic zone and to obtain an indication of possible layering of the .
phytoplankton. It has been shown that:

In bright daylight illumination at sea surface seems often to be at
or above saturation level for most of the phytoplankton, and
measurements of photosynthesis in these conditions show that
maximum productivity occurs some distance below surface, usually
somewhere between 5 and 20 m depending upon light intensity and
falls off sharply above this level (Tait and DeSanto 1972, jo 8
127).

This has great importance for the oyster farmer in the placement of trays.

The water should be pumped through a series of successive mesh cups with
the finest mesh being 10 microns. The purpose of successive cups is to
prevent clogging of the finer meshes by large debris. Cells larger than 200
microns are not preferred by oysters. A first filtration through coarse
screen may necessary to remove debris. A source for this mesh is cited at
the end of this section. The volume pumped must be kept standard. The
mesh (all filters between 200 and 10 microns) will be rinsed with pre-filtered
water into a measuring cylinder and allowed to settle for 15 minutes. The
settled volume will then equal the height of the plankton times the cylinder
area filled with plankton. The plankton may then be dried and a dry weight
taken. This is a rough measurement and has no control for particles in the
sample which have no nutritive value to the oyster. Thus, if a microscope is
available, the sample should be examined to determine its composition.

PARALYTIC SHELLFISH POISONING STUDIES

Recent research on PSP causes has clarified some of the differences between
the Alaskan problem and that of more southern waters. The dinoflagellate
that produces the toxin has a resting form (cyst) which also contains toxin.
Sediments capable of giving rise to the dinoflagellate are widespread along the
Alaskan coast (Hall 1982). When storms disturb the sediments, the cysts may
be suspended in the water column where oysters can feed upon them., Cyst
abundance varies widely and has been measured as high as 2,000 mouse units
per meter squared of bottom (Hall 1982)., Benthic cyst abundance is fairly
stable and in the future may be used as an indicator of toxin levels. Cyst
concentrations would be surveyed only one or two times a year, rather than
bimonthly as in the oyster sample program now underway, to provide ade-
quate warning of increased PSP contamination risk (Hall 1982).

Cyst studies are made by incubating sediments with nutritive medium and

isolating the mobile cells that appear in two to seven days. Growth of these
cells at low temperatures and at phosphate concentrations similar to those of
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Alaskan waters produces cells with higher toxicity. In other words, Alaskan
strains of toxic dinoflagellates appear to be more virulent than those from
more southern states. There are also regional differences within Alaska (Hall
1982). These findings may be culture effects rather than true in situ differ-
ences, but the documented fatalities in Alaska show that PSP is a serious
problem,

When conditions are right, the cyst develops into a mobile, vegetative stage,
generally sphercidal although some strains are elongate. It is 20 to 50 mi-
crons in diameter, and has an equatorial and a longitudinal groove. There
are two flagella and the plates lack obvious decoration. The cells tend to
form chains involving two to more than 30 cells. Chains with recently divided
cells have a characteristic "Z" appearance. The cells are photosynthetic and
are green, brown, or copper-celered. Taxonomic assignment requires phase-
contrast microscopy. However, examination of Alaskan samples has not found
any other cells of similar structure that are not toxic (Hall 1982). The
appearance of cells of this description in plankton samples would suggest it is
time for a PSP test.

The marked development of a thermocline or stratified warm surface layer may
be required for blooms. In Japan, the high density zone of the dinoflagellate
was associated with surface water in the range of 8° to 12°C (46° to 54°F).
The stability of the water from spring te summer seemed to be a necessary
condition for propagation of plankton cells (Nishihama 1982}.

In Puget Sound, reduced turbulance and increased water temperature was
found to give rise to a dinoflagellate bleom in mid-June when temperatures
were greater than 14°C. There are differences in toxicity with depth or tide
height due to this thermal layering (Nishitani and Chew 1983},

The dinoflagellate populations may also reside offshore in deeper waters,
undergoing die! (or daily up-and-down) vertical migration. During recent
years PSP has seemed to spread and get worse. High PSP levels have pre-
vented shellfish harvesting for as much as ten months each year in certain
parts of Japan. On the positive side, there is a parasite that seems to be
important in controlling blooms and perhaps in the future may be cultured for
that purpose (Nishitani and Chew 1983},

Certain bays appear to function as "breeding bays", with the cells blooming
in protected waters with the right conditions and dispersing and raising
havoc in adjacent waters. Thus, oyster farmers want to make sure they have
not selected such a site for their farms.

MEASUREMENTS OF OYSTER GROWTH

Sample oysters may be marked with a conspicuous painted insignia and length
and weight measured. After the growing season has ended, measurements
should be repeated. The oysters should then be sacrificed and a wet and
dry weight taken of the meat.

CONDITIONING INDEX FOR DETERMINING MARKETABILITY

Oyster growers use the following formula for determining the marketability of
cultured oysters:
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Dry weight of oyster meat (grams) X 100 = INDEX OF

Volume of space between shell valves (mi) CONDITION
Procedure:
1. Sample a minimum of 10 oysters for each test,

2. Clean the shells with a brush (a toothbrush is fine).

3. Scrape barnacles, mussels, etc. off the shells.

4, Place the whole sample in a beaker with enough water to cover them
and measure the water displacement of the oysters,

5. Shuck the oysters, placing the meats on a weighed foil container
and save the shells,

6. Place the meat in a drying oven (about 90°C). If a drying oven is
not available, sunlight or any heat source may be used. The goal
is to evaporate the water content and achieve a constant weight.

7. Measure the water displacement of the empty shells (as in step 4).

8. Subtract the displacement obtained in step 7 from that obtained in
atep 4, and that number is the volume of the space between the
shell valves.

9. Dry the meat until a constant weight is attained (take the weight
measurement 30 to 60 minutes after removing sample from oven).

10. Subtract the foil weight from the total dry weight to get the

dry meat weight.

Approximately 50 or more is an acceptable condition index, however the
desired market index of condition varies with species and size of the harvest—
ed oysters. Caution must be observed with reproducing oysters for southern
oyster growers, as oysters full of sperm can still have a high condition index

(Biggs 1981).

An equation may also be calculated for estimating dry weight from wet weight.
The number of oysters marked will depend on the time available for measure—
ment. The greater the variation found the greater the number of measure—
ments should be taken in order to get significant values. Some oysters may
be kept through the winter if sufficient marked oysters are available.

OBSERVATIONS OF FOULING SETS

When checking trays or lines, careful observations should be made of new
encrustations or other forms of settlement. It may tzke some time to become
familiar with the appearance of the new settler as opposed to the adult form.
Rough estimations of the quantity setting may be correlated with the other
environmental parameters measured and comparisons made in future years.
Be sure to keep written notes with as much detail as possible in order to
maintain accuracy. Experience will enable the farmer to take effective evasive
action in the future.

SUPPLIERS
East-Side Net Shop {mesh)

14207 100th NE
Bothell, WA 98011
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Ohaus Scale Corporation
29 hanover Road
Forham Park, NJ 07932

American Optical {microscopes)
Scientific Instrument Division
Box 123

Buffalo, NY 14240

UWR (all scientific supplies)
355 Treck Drive
Seattle, WA 98188

Love Controls Corporation (thermometers)
1475 South Whelling Road
Whelling, IL 60090
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LOOKING FORWARD IN OYSTER CULTURE

Changes and innovations will re-shape the oyster farming industry in Alaska
as it grows. Mechanization of cleaning and harvesting alone can make a
significant difference, increasing production without causing increases in
labor costs.

Environment-controlled rearing systems, especially for young spat, can pro-
vide optimum start conditions. These systems control many water conditions.
oyster food might be cultured rather than relying on available food in the
water. Algal culture takes some practice, but the resulting increased avail-
ability of food in the winter months and more consistent availability year-
round c¢an further assure success in oyster growing. These systems are
expensive but give you an extra measure of control you don't have with water
at natural sites,

These systems may also be combined, so you can produce oysters along with
other farmable sea crops. Algae, mussels, clams, scallops, and herring
roe-on-kelp grow well with oysters, as will spot shrimp and some crab species
held in associated live tanks. The mollusk species mentioned are also subject
to PSP contamination, particularly mussels. These would also have to be
monitored for PSP.

Seaweeds are the most likely crop to be first incorporated into an oyster
farm. Their culture is simpler than animal culture. The Washington State
Department of Natural Resources has published a market survey and analysis
for products of red algae Porphyra. It suggests that mederate-sized seaweed
culture can be profitable (contact Tom Mumford).

Several Alaskan oyster farmers have received preliminary permits to start an
oyster hatchery. This is a key to growth in the industry, alleviating the
problems of spat supply, import certification and mortality during transport.
The hatchery would work to develop oysters better able to survive in Alaskan
waters, Associated genetic research may also solve other problems, such as
slow growth in Alaskan water temperatures.

Research could also help avoid some fouling organisms by better predicting
their sets. PSP research might develop new ways of toxin testing that are
less time-consuming, more accurate, and less expensive. A bioassay using
houseflies is two months away from general lab testing, and a binding ex-
change method, one year. (Ragelis, personal communication, April 24, 1984.,)
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CONTACTS

N,I. Calvin and R.J. Ellis

Auke Bay Fisheries Laboratory
National Marine Fisheries Service
Box 155

Auke Bay, Alaska 99821

Canadian Kelp Resources, Ltd.
Bonfield, B.C. VOR 1B0
CANADA

(604) 728-329

James E. Heming

SRA Box 37-D

Anchorage, AK 99506
(907) 279-0673 or 349-7060

Tom Mumford

Marine Land Management Division
Dept. of Natural Resources
Olympia, WA 98504

(206) 753-3703

John Olson

Pacific Northwest Nori Growers
Route 1, Box 94-A

Burton, Washington 98103

Brian Paust

Marine Advisory Program
P.O. Box 1329
Petersburg, AK 99833

Dr, Michael Stekoll
University of Alaska
Schoo! of Fisheries
11120 Glacier Highway
Juneau, AK 99801
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APPENDIX A
SEED SOURCES
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*Note:

SKE, Inc.
Rt. 2, Box 752
Quilcene, WA 98376

Bay Center Mariculture, Inc.
P.O. Box 356
Bay Center, WA 98527

International Shellfish Enterprises, Inc.
P.O. Box 201
Moss Landing, CA 95039

Lummi Tribal Enterprises
P.O. Box 77
Marietta, WA 98268

Western Oyster Co.
Jerry Yamishita
P.O. Box 568
Wauna, WA 98395

Lee Welgardt
Ocean Park, WA 98640
(206) 6€65-4111 or 665-4172

Pacific Mariculture*

Box 336

Moss Landing, CA 95039
(40B) 633-3548

Pigeon Pt. Shellfish Hatchery*
Box 4512

Arcata, CA 95521

(415) 781-0220

Coast Oyster Co.*
Wayne Morris

South Bend, WA 98586
{206) B75-5565

Innovative Aquaculture Products, Ltd.*
Skerry Bay

Lasqueti Is., British Columbia

VOR 2J0

Parksville Mobile Operator N49-7564 Channel YR

Starred companies have previously sold their products to Alaskan
farmers. The other U.S. companies listed were contacted prior to

manual production, but none have responded expressing interest in
developing an Alaskan market,
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Whiskey Creek Oyster Farm (eyed larvae only)
6785 Whiskey Creek Rd.
Tillamook, OR 97141

Rick Engle
Port Townsend, WA 98348
(206) 765-3759 or 385-3788

Baynes Sound Oyster Co,
J. Tarnowski

Box 127

Union Bay, B.C.

VOR 3BO

CANADA

(604) 335-2111

Diamond Ovyster Seed Co,
K. Lawrence

Comox, B.C.

CANADA

Wes Perry (Seed on clutch)
Pacific Oyster Co., Ltd.
#301-15041 Prospect Ave,
White Rock, B.C,

V4B 2B5

CANADA

(604) 536-2371

Norm Gibbons

Redonda Sea Farms, Ltd.

Refuge Cove, B.C.

VOP 1PO

CANADA

Camphell River operator: N690368 Channel 1YK

51



APPENDIX B
PERMIT FORMS
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FISH TRANSPORT PERMIT: EXPLANATIONS
ALASKA DEPARTMENT OF FISH AND GAME
FRED DIVISION

These procedures are to implement Chapter 41 of Section 5 of the Alaska
Administrative Code, governing the transportation, possession, and release of
live fish and their reproductive products.

Permit applications must be made and submitted to the appropriate Regional
Office of the Fisheries Rehabilitation, Enhancement and Development (FRED)
Division of the Alaska Department of Fish and Game (ADF&G) by the person
or organization regquesting to transport, possess, export from the State, or
release into the water of the State any live fish or eggs.

Region 1 - Southeastern Region
230 South Franklin Street, Room 301
Juneau, Alaska 99801

Region IT - Central, Westward and Arctic-Yukon/
Kuskokwim Region

333 Rasphberry Road

Anchorage, Alaska 99502

A separate form must be completed for each species, stock, and release
location,

Prior to the taking of any fish and/or eggs, the ADF&G, Division of
Commercial Fisheries, area biclogist must be notified.

The attached form must be completed in its entirety. Please note the
following instructions for completion:

1.  Effective Period: The length of time that an FTP is good for, i.e.
number of years necessary to complete the project.

2, Transport Date(s): Should include the date of the egg and/or fish take
and all applicable transport dates,

3. Maximal Number Allowed: Numbers of fish and/or eggs to be taken and

transported.

4. Incubation and Rearing Location(s): Identification of hatchery,
Scientific-Educational facility, or Central Incubation facility, if
applicable.

5. Purpose and benefits: The projected benefits of this project, and the
purpose for undertaking it.

6. Evaluation: Methods employed to evaluate the success or failure of this
project,

7. Native stocks present: Refers to stocks naturally present at both origin

and release sites. Include the anticipated effects of the take and/or
release on these stocks,
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8. History of known transports of this stock: All known transports of this
stock, either by your organization or others.

9. Dimease history: Completion listing of disease incidence testing, as
conducted by the Pathology Section, FRED, ADF&G, or other qualified
fish pathologiats. The following information should be included: date of
testing, age of fish, and the results of the test. Note the following
example:

2/6/81 Adult 0/60 (0%) BKD
The permit is issued by the Commissioner of ADF&G or his authorized
designee. The Fish Transport Permit authorizes only that operation specified

in the permit. The person or organization using the permit must be in
compliance with all conditions of the permit.
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Chapter 41. Transportstion, Possession,
and Release of Live Fish

Article 1. Scope of Regulations

$ AAC 41.001. APPLICATION OF THIS CHAPTER. The provisions of
this chapler govern the transportation, possession, or release of live Mab
transplanied for or cultivated for human consumption o sport fishing pur.
poses, or as part of an aquaculluze program for sciealific, educational ot
propagalive purposes. Unless specifically provided, the provisions of this
chapter do not apply to the 1ransportation, possession, or release of fish
taken for commercial, $port, or subsisience pusposes.

Auwtharity: AS 16.05.251{2)(4),(%).(10)
Article 2. Permit System Established,

§ AAC 41.005. PERMIT REQUIRED. {a) No penon may Uranspof,
possesy, export from the state, or release into the waters of the stale, any
live fish unless the person holds & fish iransport permit issued by the com-
missioner or his authorized designee, and the person iy in compliance with
all conditions of the permit and the provisions of this chapter. A fish
iransport permit will be Issued for a fixed term subject to the provisions of
{c) of this section,

0} A fish transport peremiv authorizes only that operation specified in
the permit. Any changes of species, brood stock, of location requires &
new permit. Any other changes requires an amendment (o the permit.

{¢) The commissioner shall suspend the permil, or particular provi-
sions of the permit including amendments, if he finds:

£1) on the basis of new information or changed circumstances,
that the permitted sctivity will adversely affect the continued healih and
perpetuation of native, wild, or hatchery siocks of fish; or

{2) the permitiee has failed to comply with permit terms or the
provisions of this chapter.

{d} Noiwithstanding the expiration, lermination or suspension of a fish
transport permit, ¢ach permittee is responsible for the obligations arising

under the terms and conditions of the permit, and under the provisions of
this chapier.

Authority:  AS §6.05.251{a){4).(8).(40),(12)
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$ AAC 40.010. UNIFORM APPLICATION FROCEDURES, (2) Exch ap-
plication for a fish tRRSpOrt permit shall subemit the following inlormation 1o
the department:
(1) Wentification of each species and location of the stock 1o be
transporied, possessed, or released:

(2) the destination of the transported fish and the relepse site;
(3) the number of fish and their life history stage or age;
(4} w descriptive history of previous transport, If any:

(3) a satement on the heatih or condltion of the fish, including a
disease Matory of the stock, a disease history of the hatchery or rearing
facilities through which they may have patted, and ARy previous discase
treatments or varcinstions, or Jf the discase history Is incomplete or
unavailable & brood stock inspection and certification pursuant to $ AAC
41,020,

{6) lsolation measures planned 1o control discase duting
Ttansport, including a description of containers, water souree, depuration
measures, and plans for disinfection;

(1) & dexcription of proposed 48 take methods;

(8) the source of water for rearing and propossd effluent
discharge location:

9) Wentification and status of natjve stocks in the area of taking,
tetention and release site, including a statemen: of espected interactions
with other siocks in these areas;

(10) the methed of lransport or release and (he expected date of
transport or relense;

(11} the purposc end expecied benefits of the transport or
; and

(12) evaluation plans.
@) A completed spplication must be submitted te the department
regional office in Lhe region in which the proposed iransport or release will
occur,

(e) IT the commissioner or his authotized designec determines that an
application & incomplete and that further information is necessary, the

department will return the application 10 the applicant with adexTiplion of
the deficient Informatlon,

(9) The commissioner or his authorized desipnee will approve, condi.
tlos, or deny a permit within 30 days after & completed application contain.
ing all of the apphicable information in {a) of this section has been received
in the appropriale tegional office.
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£ AAC 41.020, INSPECTION FOR DISEASE OF BROOD STOCX. I the
disease history of the brood stock is unavailable or Incomplete as required
by 5 AAC 41.010(2)(5}, an inspection of the brood stock to detect fish
disease must be scheduled by the applicant and conducted by the fish
pathology section of the depariment, or by 3 person designed by the fish
pathology section, The applicant must submit samples of the brood siock
a3 directed by the fish pathology section for the purpose of inspection. The
applicant will recetve a certification from the fish pathology section upon
successful compiction of the inspection.

Authority: AS 16.05.251(a}4),[8).(10)
AS 18,05.868

5 AAC 41.030. PERMIT ISSUANCE OR DENIAL. (3) The commissioner
or his authorized designee will tssue a fish ransport permit if it is the
department’s determination that the proposed Iransport, possession or
release of fish will not adversely affect the continued health and perpetua-
tion of native, wild, or hatchery stocks of fish; or

{b) The commissioner or his authorized designee will insue a fish
transpon permit with terms and conditions attached if it is Lhe department’s
determination that the terms and conditions are necessary to protecy the
continued health and perpetuation of native, wild, or hatchery siocks of
fish.

{¢} The commissioner or his authorized designer will deny an applica-
tion for permit, or a request for amendment of & permit, if the applicant™s
proposed plans, methods, or specificiations are not adequate, on the bashy
of fish disease, genetics campetition, predation, or other biological con.
siderations, to assure the continued health and perpetuation of native, wild,
or hatchery stocks of fish, Wrilten notice of denial shall be given 1o the ap-
plicant, including the reasons of denial,

Authority: AS 156.05.251(2){4).{3),110)

SAAC 41.040. AMENDMENTS TO THE PERMIT. (a} A permittee may
request amendment of a fish transpori permit by submitting. in writing 10
the department regional office where the permil was issued, an amended
plan and a statement explaining why the amendment is necessasy.

(b) The commissioner or his authotized designee will issue an amend.
ment to the permil upon a determination made pursuant to See, 30(a) or (b)
of this chapter. The commissioner or his authorized designee will approve,
condition or deny a request for amendment withing 30 days after receipt of
the request in the appropriate regional office.

{c) The commissioner or his authorized designee may alter or amend
permit conditions if additional information or unforeseen changes aliow
telaxation, of changed circumstances affect the adequacy of permit lerms
and conditions,
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Ree become effective when received by the permitice, or at & later
date specified in the amendment, Unless otherwise specilied, amendments

Authority: A5 16.05.251(4).(8).010)

5 AAC «1.030, PERMIT CONDITIONS, The commissioner or his
authorized designee fmay prescribe conditions on 4 permit 1o controf the
occurrence of fish » genctic change, or control other disturbances
of biologica) origin affecting Rative, wild, or hatchery stocks of Nish. These
conditions may include designation of brood $lock and release locations,
methods of transport of release, quarantine and depuration requirements
and proceduses, disease inspections, disposal of water ang effluents, tim.
ing or transporiation and release, teporting requitements, and other
measures necessary 1o achieve the Purposes of S AAC 43,

Authority: AS 16.03.231(8)[4).(3).00)

SAAC41.0600, RETENTION oF PERMIT FOR INSPECTION, (@) Afrer
URnce

& copy of the permijy including Any amendments must be retained
by the permitiee, and be made available upon sequest for inspection by a

fepresentative of the department, or 5 law enforcement officer of (he
ment of Pyblic Safety.

(®) For 1he purposes of inspecting and monitering compliance with
the 1erms of the permit of the requirements of this chapter for the continyed
and perpetuation of nxtive, wild, or hatchery stocks of fish, esch per-

Authority: as 16.05.2510}(4].(33.(10)

58




FISH TRANSPORT PERMIT

Permit No.
@pplicant/0Organization: Date:
Project Leader: Telephone Ro.
Effective Period: Species:

.Transport Date(s):

Stock Qrigin:

Maximal Number Allowed:

®
Incybation & Rearing Location(s):

Release Location:

®ourpose and Benefits:

Evaluation Plans;:

Is release site landlocked?

@Native stocks present, their status, and effects of the proposed action on them:
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Permit No.

History of previous transports of this stock:

Disease history of stock to be transported:

Description of proposed egg take methods;

Isolation measures planned to control disease during transport, including description
of container, water source, and method and plan for transport:

Source of water for rearing and proposed effluent discharge location:
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REGIONAL REVIEW AGREE

FRED (Review Coordinator):

DISAGREE

Incomplete:

FRED TECHNICAL REVIEW

Principal Pathologist

Incompiete:

Principal Geneticist

REGIONAL REVIEW

Commercial Fish

Sport Fish

HEADQUARTERS REVIEW

Principal Biologist

Principal Culturist

FRED Chief of Technology

and Development

FRED Director

APPROVAL :

Commissioner:

DISAPPROVAL:

Commi ssioner
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DATE




COMMENT PAGE
{Please TncTude signature)

Permit No.
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APPLICATION FOR DEPARTMENT OF THE ARMY PERMIT OMB APPROVAL NO, 0702-0D36
(331 CFR 335) Expires 30 June 1986

The Depertment of the Army permit program is authorized by Section 10 of the River and Harbor Act of 1899 Section 404 of the
Ciean Water Act and Section 103 of the Marine, Protection, Resenrch and Sanctusries Act. These laws require permits authorizing
activities in or affecting navigable waters of the United States, the discharge of dredged or fill material into waters of the United States,
and the transportation of dredged material for the purpose of dumping it into ocean waters. Information provided on this lorm will be
used in evaluating the application for & permit. Information in this application is made & matter of public record through imuance of
public notice, Disclosure of the informstion requested is voluntary: however, the data requested are necegsary in order to communicate
with the applicant and to evaluate the permit applicstion. If necessry information is not provided, the permit application cannot be
processed ROT ¢an & permit be issued.

One set of original drawings or good reproducible copies which show the location and charscter of the proposed activity must be
attached to this application (see sample drowings and instructions) ind be submitted to the District Engineer having jurisdiction over
the lncation of the propoeed metivity. An application that is not compileted in full will be returned.

1. APPLICATION NUMBER {To be arrigned by Corpy) A NAME ADDRESS AND TITLE OF AUTHORIZED AGENT

2 NAME &ND ADDRESS OF APPLICANT Talephone no. durlng usinem hours

AC 1 iR eekt J
ACT H {Office)

Stetement of Authorization: | harsDy dengnite and suthorize

13 act in my behalf gy my

Telephond no, during Dusiness hours SNt in vhe procesing of this permit application and 10 Turnigh, upon FeQuUesT,
supoiamental infarmation n t of the
AT V (Residence) SIGNATURE OF APPLICANT DATE
A/C | I 1Officet

4 DETAILED DESCRIPTION OF FRQPOSED ACTIVITY

da. ACTIVITY

an, PURPOSE

#c. DISCHARGE OF DREDGED OR FiLL MATERIAL
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S NAMES AND ADDRESSES OF ADJOINING PRDAERT Y OWNEARS, LESSEES ETC, WHOSE PROPERTY ALSO GDICING THE WATE RwAY

8. WATERADDY AND LOCATION ON WATERBGDY WHERE ACTIVITY EXISTE OR IS PAQPOSED

T. LOCATION OGN LAND WHEAE ACTIVITY EXISTS OR IS PROPOSED
ADDRESE .

STREET, ROAD, ROUTE OR OTHER DESCRIPTIVE LOCATION

COWNTY STATE 21F COBE

LOCAL GOVERMNING BODY WITH JURISDICTION OVER 5ITE

4. s any portion of the sctivity for which authorization is Ought now camaleta? Oves One
1 anmedr is Y ar give rESEONS, MOATH ENG VST ThE sctivily wal completed. Indizate tha exiting work on tha drawings,

. Linx sll approvats or cortifieatians and denian received from othar feciered, ynreratate, ctota ar locel sgencies tor ANy Structures Construciion,
discharges ot OTher activitiss dassribed in this spplicstion,

ISSUING AGENCY TYPE APPROVAL IDENTIFICAYTION NO. DATE QF APPLICATION CATE OF AFPAOWVAL CATE OF DENEAL

10, Application it harsay made FOr & DaCmit Or Seemifn 1o UTRGY 18 the BETIvVIESE daycribad herain, | eortity thet | am familisr with the information comained in
this BDRIICAtIaN, ard that 10 the bert of my knowledge and belisf! sweh IMormation is trus, compiete, and stcuret, | furthe? corvlty That | possess the
Uthority 10 undertahs The propassd activitiss oF | am acting o5 the duty sUTHhOT iXed sgent of the applicant.

SIGNATURE OF APPLICANT DATE SIGNATURE OF AGENT DATE

The application must be signed by the person who desires to undertake the Pproposed activity (applicant) or it may be signed by o duly
outhorized agent if the statement in Block 3 has been [illed out and signed.

18 11.8.C. Section 1001 provides that: Whoever, in any manner within the jurisdiction of any department-or agency of The United States
knowingly and willfully falsifies, conceals, or eovers up by rny trick, schetne, or device 2 material fact or makes any falpe, Fetitious or
raudulent statements or representations or mukes or uses any faige writing of document knowing same to cantsin any false, fictitious or
fraudulent statement or entry, shall be fined not more than $10,000 or imprisoned not more than five years, or both.

Do not send & permit processing fee with this spplication. The appropriste [ee will be axsexsed when a permit is issued.
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APPENDIX C
EQUIPMENT SUPPLIERS
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Newport Pacific Oyster Co. net, cages
P.O. Box 1028
Newport, OR 97365

E and B Marine Supply, Inc. boat supplies
90 Gladys Ct,
P.O. Box 747

Edison, NJ
Murray Pacific line, log staples,
P.0C. Box 3656 hardware

Seattle, WA 98124
(206) 763-9300

Trans World Pacific Corporation plastic net,
2133 4th St. at Allston Way wire cloth
Berkeley, CA 94710

(415) 548-4434 or (800) 227-1570

Webb Camp Sea Farm lantern nets
2103 Blarney Place S.E,
Bellevue, WA 98107

Rob Saunders general
Canadian Benthic Ltd.

c/o Bamfield Marine Station

Bamfield, B.C. VOR 1BO

CANADA

(604) T728-3274

Consolidated Net and Twine Ceo., Inc. net, line
1549 N.W, 49th

Seattle, WA 98107

(206) 784-5100

MI-T-M Corp. pressure washer
Peosta, 1A 52068
{319) 556-7484 or (800) 553-9053

Northwest Plastics, Ltd. fleats
224 Cayer St,

Coquitlam, B.C. V3K 5Bl

CANADA

{604) 525-8331

Wolff Marine Supply, Ltd. shucking knives, etc.
780 Cordova St. E.

Vancouver, British Columbia V6A 1M3

(604) 256-8137
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Watson Gloves, Ltd.

127 E. 2nd

Vancouver, B.C. V8T 1B4
CANADA

(604) 874-1105

Northwest Plastic

1118 East 3rd St.

M. Vancouver, B.C. V7J 1B8
CANADA

{604) 980-5423

Scott Plastics, Ltd.
21 Erie 5t.
Victoria, B.C.
CANADA

PACS, Inc.

19707 64th Ave. W, Suite 108
Lynnwood, WA 98036

(206) 385-3803

Memphis Net and Twine Co., Inc.

P.0O. Box 8331
Memphis, TN 38108
(901) 458-2656
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APPENDIX D
PSP TESTING AND ALASKA DATA
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LOT SAMPLING PROCEDURES FOR PARALYTIC
SHELLFISH POISCNING IN QOYSTERS

The lot sampling procedures below will be used for a lot-by-lot approval of
oysters cultured in approved growing areas for paralytic shellfish poison
(PSP) content.

Frequency of Sampling: Every lot will be sampled and analyzed prior to
release for human consumption.

Point of Sample Collection: Shellstock storage facilities,

Sample Size: Six (6) sample units of 100 grams of shucked oysters each.

Number of Sample Units to be Submitted for Analysis: Twelve (12) sample
units of 100 grams of shucked oysters each; six {6} samples for initial
analysis each and six (6) standby samples.

INTERPRETATION OF AND REACTION TO PSP ANALYSIS RESULTS
Step 1: Analysis of six (6) initial samples.

Results - Toxicity detected but all samples (60 micrograms per 100 grams;
analyze six (6) standby samples (for total of twelve (12) samples).
(See Step 2).

Results -~ No toxicity detected; accept lot.

Results - Toxicity detected and any individual sample is greater than or equal
to 60 micrograms per 100 grams but less than or equal to 80 micro-
grams per 100 grams; analyze six (6) standby samples and collect
and analyze six (6) additional samples (for a total of eighteen (18)
samples). (See Step 3).

Results - Any individual sample greater than or equal to 80 micrograms per
160 grams; reject lot. NOTE; Disposition may be to relay, con-
demn or dye for use as bait,

Step 2: Analysis of six (6) standby samples (for a total of twelve (12)
samples).

Results - All samples 60 micrograms per 100 grams; accept lot.

Results - Any individual sample greater than or equal to 60 micrograms per
100 grams but less than 80 micrograms per 100 grams, collect and
analyze six (6} additional samples (for a total of eighteen (18)
samples}, (See Step 3).

Results - Any individual sample greater than or equal! to 80 micrograms per

100 grams, reject lot. NOTE: Disposition may be to relay, con-
demn, or dye for use as bait.
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Step 3: Collection and analysis of six (6) additional samples (for total of
eighteen (18) samples).

Regults - All samples less than 80 micrograms per 100 grams; accept lot,
Results - Any individual sample greater than or equal to 80 micrograms per

100 grams; reject lot. NOTE: Disposition may be to relay, con-
demn or dye for use as bait.
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Table 1. Some preliminary PSP testing data from the Alaska Shellfish
Grower's Association monitoring program, 1982-1983

FARM LOCATION DATE OF HARVEST SPECIES TEST RESULTS
{in micrograms’
Clarence Strait (b) 06=-23-82 Oysters 37.71
Etolin Island (g} 06~26-82 Oystars 42,47
Metlakatla (h) 06-30-82 Oysters 39
Hetlakatla (i) 96-30~82 Oysters 49
Clarence Strait (b) 07-13-82 Oysters 51.62
Metlakatla Ca) 11-01-82 Oysters (12°)% an
Metlakatla {a)} 11-81-82 Oysters (&7 )% 49
Clarence Strait (b)) 04-22-83 Oysters 32.44
Zimovia Straits () 04-24-83 Oysters 3.5
Metlakatla (a) 05-82-83 Oysters 48.24
Zimavia Straits (e) 05-18-93 Oysters 31.5
Hetlakatla (a) 05-19-83 Oysters ©3.7
Clarence Strait (b} 85-17-83 Cysters 545.76
Zimovia Straits () 65-22-83 Oysters 327.48
Clarence Strait ib) 15-30-83 Oysters 408.5%55
Clarsnce Strait () 05-31-83 Oysters 34.74
Metlakatla C(a) 05-31-B3 Oysters 31.5
Zimovia Straits 06-09-83 Oysters 31.5
Clarence Strait (b)) 06-11-83 Oysters 31.5
Hetlakatla (2 06-12-83 Oysters 33.08
Metlakarla (a) t6-25-83 Qysters 31.5%
Clarence Straiv (b} 06-27-8B3 Qysters 31.5
Clarence Strait (h) 0&-27-93 Dystrers 42.23
Zimovia Straits (e} t4~268-03 Oysters 31.5
Metlakarla {a) 07-09-B3 Oysters 32.323
Clarence Strait (b) 07=16-83 Dysters 41,04
Metlakatla la) 07-23-93 QOysters 65.38
Zimovvia Straits (e) 07-24-83 Oysters 31.0%
Metlakatla (a) 0B-05-B3 Cysters ND
Zinovia Strairs (e} 08-07-83 Cysters 31.5%s
Cilarence Strair (b} 08-07-83 Oystars 45.5
Hetlakarls (a) 08-20-83 Dysters ND
Zirmovia Straits (e) 08-21-83 Dysters 31.5
Zimovia Straits (w) 08-28-B2 Cysters 31.5
Clarence Strait 08-2%-83 Oysters ND
Metlakatla (a) 09-DA~B3 Dysters ND
Zimovia Straits 09-10~83 Oysters 31.5
Metlakatla 09-23~27% Oysters 31.5
Clarence Strait 09-24-B3 Qysters 35.28
Zimovia Straits 09-25-83 Oysters 31.5
Metlakatla 10-01-83 Oysters b
Zimovia Straits 10-05-83 Dysters 31.5
Zimovia Straits 10-05-83 Dysters 31.5
Zimovia Straits 10-05-83 Oysters .5
Zimovia Straits 10~-05-83 Oysters 31.5
Zimovia Straits 18-05-83 Opsters 31.5
Zimovia Straits 18-05-83 Oysters 1.5
Clarence Strait 10-05-83 Oysters 37,24
Clarence Strait 10-05-83 Oysters 37.%8
Clarence Strait 10-05-83 Ovsters 3&
Clarence Straan 10-02-83 Qysters 37.07
Clarence Siraiv 10-05-A3 Cystars 33.73
Clarence Strait 10-05-83 Oysters 39.34
Metlakatla 10-16-83 Oysters 3.5
Zimovia Straivs 10-24-83 Oysters 31.5
Zimovia Straits 10-24-83 Oysters 31.5
Zimovia S5traits 10-24-B3 Oysters 3.5
Zimovia Straits 10-24-8% Oysters 3.5
Zimovia StTraits 10-24-B3 Oysters 31.5
Zimovwia Strairts 10-24-83 Oysters 31.5
Clarence Strait (4) 10-2B-893 Oysters 31.5
Hetiakatla (a) 10-31-83 Oysters 31.5
Clarence Straiv {b} 11-14-83 Dysters 31.5
Metlakatla (a2} 11-14-63 Dysters NT
Metlakatla ta} i1-28-83 Oysters NT

NO RESULTS

Metlakatla (a) 12-16-83 Oysters
Metlakatla (3) 12-26~83 Qysters
Metlakatla (a) 01-09-B4 Oysters
Kasaan () 01-11-84 OJysters

% length of rope culture
®% results from 12 samples
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Table 2. PSP test results in selected British Columbian tray and
string cultured oysters

Date Method Toxin Level (micregrams/100g)
09-26-E0 Tray 270
11-25-80 Tray 1600
11-25-80 Tray 1800
12-09-80 Tray 480
12-30-80 Tray 80
09-22-81 Tray 10060
06~10-8B2 Tray 430
07~-02-82 Tray 32
10--02-82 String 754
08--25~-83 Tray 190

(all in same location)

Review of Metric Weight Units

decigram = 1/10 gram
centigram = 17100 granm
milligram = 171000 gram = 19 .
microgram = 1/1,000,000 gram = vg.
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ALASKA ADMINISTRATIVE CODE: SCOPE OF ACTIVITIES

Shellstock Shipper (Grower)

18 AAC 34,170 Sanitation Standards

18 AAC 34,180 Permit and Inspection Requirements
18 AAC 34,200 Harvesting and Handling

18 AAC 34,220 Preparing for Market

18 AAC 34.280 Applicable Standards

18 AAC 34,290 Water Supply

18 AAC 34.300 Waste Disposal

18 AAC 34,310 Plumbing

18 AAC 34,320 Storage and Handling of Fishery Products and Ice
18 AAC 34,900 Waiver of Requirements

18 AAC 34,910 Definitions

Harvester (Bait and/or Human Consumption)

18 AAC 34.170 Sanitation Standards

18 AAC 34,180 Permit and Inspection Requirements
18 AAC 34.200 Harvesting and Handling

18 AAC 34,220 Preparing for Market

18 AAC 34.900 Waiver of Requirements

18 AAC 34.910 Definitions

Shucker Packer

18 AAC 34.170 Sanitation Standards

18 AAC 34.180 Permit and Inspection Requirements

18 AAC 34.220 Preparing for Market

18 AAC 34.280 Applicable Standards

18 AAC 34.290 Water Supply

18 AAC 34,300 Waste Disposal

18 AAC 34.310 Plumbing

18 AAC 34.320 Storage and Handling of Fishery Product and Ice
18 AAC 34,900 Waiver of Requirements

18 AAC 34,910 Definitions
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Chapter I—Food and Drug Administration  § 161.30

PART 161—FISH AND SHELLFISH

Subpurt A—General Provisions

Sec.
181.30 Declaration of quantity of contents
on labels for canned oysters.

Subpart B—Requirements for Specific
Siondardized Fish and Shellfish

181.130 Oysters.

161.131 Extra large oysters.

161.132 Large oysters.

161.133 Medium oysters.

161.134 Small oysters.

161.135 Very small oysters.

161.136 Olympia oysters.

181.137 Large Pacific oysters.

161.138 Medium Pacific oysters.

161.139 Small Pacific oysters.

161.140 Extra small Pacific oysters,

161.145 Canned oysters.

161.170 Canned Pacific salmon.

161.173 Canned wet packed shrimp in
transparent or nontransparent contain-
ers.

161.175 Frozen raw breaded shrimp.

181.176 Frozen raw lightly breaded shrimp.

161.180 Canned tuna.

AvTHORITY: Secs. 401, 704, 52 Stat. 1046 as
amended, 1055-1058 as amended (21 U.S.C.
341, 371) unless otherwise noted.

Sounce: 42 FR 14464, Mar. 15, 1977, unless
otherwise noted.

Subpart A—General Provisions

§161.30 Declaration of quantity of con-
tents on labels for canned oysters.

(a) For many years packers of
cannhed oysters in the Gulf area of the
United States have labeled their
output with a declaration of the
drained weight of oysters in the con-
tainers. Packers in other areas have
marketed canned oysters with a decla-
ration of the total weight of the con-
tents of the container. Investigation
reveals that under present-day prac-
tice consumers generally do not dis-
card the liquid packing medium, but
use it as a part of the food, Section
403(e)(2) of the Federal Food, Drug,
and Cosmetic Act and the regulations
thereunder require food in package
form to bhear an accurate label state-
ment of the quantity of food in the
container,

(b) It is concluded that compliance
with the label declaration of quantity

367

84

1, B it




§161.130

of contents reguirement will be met by
an accurate declaration of the Lotal
welght of the contents of the can. The
requirements of § 161.14%5¢c). establlsh.
Ing a standard of fill of contalner for
canned oysters and specifying the
statement of substandard fill for those
cannced oysters failing to meet that
standard remaln unaffected by thls in-
terpretation.

tSec. 403, 52 Stat. 1047, as awended: 2]
LEC. M4

Subpart B—Requirements for Specific
Standardized Fish and Shellfish

§161L.130 Oyuters.

{a) Oysters, raw oysters. shucked
cysters, are the class of foods each of
which is obtained by shucking shell
oysters and preparing them in accord-
ance with the procedure prescribed in
paragraph (b) of this section. The
name of each such food is the name
specified in the applicable definition
and standard of identity prescribed in
§5161.131 to 161.140, inclusive.

(b) If water, or sall water containing
less than 0.75 percent salt, Is used in
any vessel into which the oysters are
shucked the combined volume of oys-
ters and liguid when such oysters are
emptied from such vessel is not less
than four times the volume of auch
water or salt water. Any liquid accu-
mulated with the oysters Is removed,
The oyaters are washed, by blowing or
otherwise, in water or zalt water, or
both. The total time that the oyvsters
are in contact with water or salt waler
after leaving the shucker, Including
the time of washing. rinsing. and any
other contact with water or salt water
is not more than 30 minutes. In com-
puting the time of contact with water
or salt water, the Iength of time that
oysters are in contact with water or
salt water that is agitated by blowing
or oiherwlse, xshall be calculated at
twice its actual length. Any period of
time that oysters are in contact with
salt water containing not leas than
0.75 percent salt before contact with
aysters, shall not be inc¢luded In com-
puting the time that the oysters are in
contact with water or sait water,
Before packing lnto the conteiners for
shipment or other delivery for con-

Title 21—Food and Drugs

sumption the oysters are thoroughh
drained and are packed without any
added substance.

(c) For the purposes of thls sectinn

(13 “Shell oysters” means live o
ters of any of the species, Osfrea uir
ginice, OQstrea gigas, Osirea luridu in
the shell, which, after rermoval from
their beds, have not becn floaled w
otherwlse held under condilions which
resuit in the addition of water.

¢2) "Thotroughly drained’” means one
of the following:

¢i) The oysters are drained on 1
stratner or skimmer which has an area
of not less than 300 square inches por
gallon of oysters, drained, and has per-
forations of at least % of an inch in di-
ameter and not more than 1% inches
apart, or periorations of equivalent
areas and distribution. The oysters are
distributed evenly over ihe drainug
surface ©of the skimmer and drained
for not less than § minutes; or

{ii} The oysters are drained by any
method other than that prescribed by
paragraph (eX2Xi) of this section
whereby ligquid from the oysters is re-
moved so that when the oysters are
tested within 1% minutes after packing
by draining a representative gallon of
oysters on A& skimmer of the dimen-
sions and in the manner described in
paragraph <cX2ji) of this section for2
minutes, not more than 5 percent of
liquid by weight Is removed by such
draining.

$161.131 Extra large aysters.

Extra large oysters. oysters counts
{or plants), extra large raw oysters,
mw oysters counts (or plants), extra
large shucked oysters, shucked oyslers
counts (or plants), are of the specles
Ostrea wvirginice and conform to the
definition and standard of identity
prescribed for oysters by § 161,136 and
&re of =such size that 1 gallon contains
not more than 150 oysters and a quart
of the smallest systers selected there

:;om contains not more than 44 oys-
rs.

8161.132 Large oysiers.

Large oysters, oysters extra selects.
large raw oysters, raw oysters extra se.
lects, large shucked oysters. shucked
Oysters extra selects, are of the species
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Ostrea virginice and conform to the
deflnition and standard of ldentity
prescribed for oysters by 4 161.130 and
are of such size that 1 gallon contains
more than 180 oysters but not more
than 210 oysters; & guart of the small-
sst oysters selected therefrom con-
tains not more than 58 oysters, and a
quart of the largest oysters selected
Lherefrom contains more than 36 oys-
ters.

1161.133 Medium oysters,

Medium oysters, oysters selected,
medium raw oysters, raw oysters se-
lects, medium  shucked  oysters,
shucked oysters selects, are of the spe-
cies Ostreq virginica and conform Lo
the definition and standard of identity
prescribed for oysters by § 181,130 and
are of such size that 1 gallon contains
more than 210 oysters, but not more
than 300 oysters, a quart of the small-
est oysters selected therefrom con-
lains not more than 83 oysters, and a
guart of the largest oysters selected
Lherefrom contains more than 46 oys-
Lers.

#161,134 Smmall aysters.

Small oysters, oysters standards,
small raw oysters, raw oysters stand-
ards, small shucked oysters, shucked
oysters standards, are of the species
Ostrea virginica and conform to the
definition and standards of identity
prescribed for oysters by § 161.130 and
are of such size that 1 gallon contains
more than 300 oysters but not more
than 500 oysters; & quart of the small-
est oysters selected therefrom con-
tatns not more than 138 oysters and a
quart of the largest oysters selected
therefrom conlains more than 68 oys-
ters,

§161.135 Very small oysters.

Very small oysters, very small raw
oysters, very small shucked oysters are
of the species Osirea virginica and
gonform to the definition and stand-
ard of identity prescribed for oysters
by § 161.130 and are of such size that 1
gallon contains more than 500 oysters,
and & gquart of the largest oysters se-
lected therefrom contains more than
112 oysters.

§161.140

§161.136 Olympia nysters.

Olympia oysters, raw Olympia Oys-
ters, shucked Qlympia oysters, are of
the species Ostrea turida and confarm
to the definition and standard of iden-
tity prescribed for oysters in § 161.130.

§161.137 Large Pacific oyaters.

Large Pacific oysters, large raw Pa-
clfic oysters, large shucked Pacific oys-
ters, are of the specles Osirea gigas
and conform to the definitions and
standards of identity presecribed for
oysters by §161.130 and are of such
size that 1 gallon contains not more
than 64 oysters, and the largest oyster
in the container is not more than
twice the weight of the smallest oyster
therein.

§161.138 Medium Pacific oysters.

Medium Pacific oysters, medium raw
Paclfic oysters, medium shucked Pacif-
ic oysters. are of the species Osireq
gigas and conform to the definition
and standard of identity prescribed for
oysters by §161.130 and are of such
size that 1 gallon contains more than
64 oysters and not more than 96 oys-
ters, and the largest oyster in the con-
tainer 1s not more than twice the
weight of the smallest oyster therein.

§161.139 Small Pacific oysters.

Small Pacific oysters, small raw Pa-
ciflc oysters. small shucked Pacifie
oysters, are of the species Ostrea gigas
and conform to the definition and
standard of identity, prescrived for
oysters by §161.130 and are of such
size that 1 gallon contains more than
96 oysters and not more than 144 oys-
ters, and the largest oyster in the con-
tainer is not more than twice the
weight of the smallest oyster Lherein.

%161.140 Extra small Pacific oysters.

Extra small Pacific ovsters, extra
small raw Pacific oysters. extra small
shueked Pacific oysters, are of the spe-
cles Ostrea gigas and conform to the
definltion and standard of identity
prescribed for oysters by § 161.130 and
are of such size that 1 gallon contains
more than 144 oysters, and the largest
oyster in the container is not more
than twice the wejght of the smallest
oyster therein.
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§161.145 Canned oysters.

(a) fdentity. (1) Canned oysters Is
the food prepared from one or any
mixture of two or all of the forms of
oysters specified in paragraph (aX2) of
this section, and & packing medium of
water, or the watery liguld dralning
from oysiers before or during process-
ing, or a mixture of such liguid and
water. The food may be seasoned with
salt, It is sealed in containers and so
processed by heat as to prevent spoll-
age.

{2y The forms of oysters referred to
in paragraph (a)}1) of this section are
prepared from oysters which have
beenn removed from their shells and
washed and which may be steamed
while in the shell or steamed or
bianched or both after removal there-
from, and are as follows:

(i) Whole oysters with such broken
picces of oysters as normally ocecur in
removing oysters from their shells,
washing, and packing.

(ii) Pieces of oysters obtained by seg-
regating pieces of oysters broken in
shucking, washing, or packing whole
oysters,

(iii) Cut oysters obtained by cutting
whole oysters, .

{3)(i} When the form of oysters spec-
ifled in paragraph (a)}2)i) of this sec-
tion is used, the name of the food is
“Dysters” or “Cove oysters”, if of the
species Ostrea virginice, “Oysters” or
“Pacific oysters”, if of the specles
Ostrea gigas; “Oysters” or “Olympia
oysters”, if of the specles Ostireq
furida.

(il) When the form of oysters speci-
fled In paragraph (a)2)il) of this sec-
tion is used, the name of the food is
“Pieces of ————"", the blank being
filled in with the name “Oysters” or
“Cove oysters”, if of the species Osirea
virginica; “Oysters” or "Pacific oys-
ters”, if of the specles Ostrea giges
“Oysters” or “Olympia oysters”, if of
the species Ostreq lurida.

¢lil) When the form of oysters specl-
fied in paragraph (a)2)il) of this sec-
tion is used, the name of the foed is
“Cut —", the blank being filled in
with the name “QOysters” or "'Cove oys-
ters”, if of the specles Osireq virgin-
ica; “Oysters” or “Pacific oysters”, if
of the species Ostrea gigay, 'Oysters”

Title 21—Food and Dug

or “Olympia oysters”, if of the species
Osirea lurida,

{iv} In case a mixture of two or all
such forms of oysters is used, the
name i5 & combination of the nams
specifled in this paragraph (ax3 of
the forms of oysters used. arranged in
order of their predominance by
weight.

(b) [Reserved]

(c} FHI af conlainer. (1) The stand
ard of fill of container for canned oys.
ters is a fill such that the draine
weight of oysters taken from each con
tainer is not less than 59 percenl of
the water capacity of the contalner.

(2) Water capaclty of containers i
determined by the general method
provided In § 130.12(a) of this chaptir

{3) Drained weight is determined
the tollowing method: Keep the un
opened canned oyster container at a
temperature of not less than 68 or
more than 95° Fahrenheit for at least
12 hours immediately preceding the
determination. After opening, titt the
container so as to distribute its con-
tents evenly over the meshes of & cir-
cuiar sieve which has been previously
weighed. The diameter of the sieveis3
inches if the guantity of the contents
of the container i5 less than 3 pounds,
and 12 inches if such quantity is 3
pounds or more. The bottom of the
sieve is woven-wire cloth which com-
plies with the specifications for such
cloth set forth under 2380 Micron
(No. 8)"” in Table I of ‘Standard
Specifications for Sieves.” published
March 1, 1940, in L. C. 584 of the
Uniled States Department cof Com-
merce, National Bureau of Standards.
Without shifting the material on the
sieve, so incline the sieve as to faeili
tate drainage. Two minutes from the
time drainage begins, weigh the sieve
and the drained oysters. The weight so
found. less the welght of the sieve,
shall be considered to be the drained
welght of the oysters.

t4) If canned oysters fall below the
standard of fill of container prescribed
in paragraph (a) of this section, the
label shall bear the general statement
of substandard fiil specified in
§130.14(b} of this chapter in the
manner and form therein specified,
followed by the statement, “A can of
this size should contain ——— oz. of
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oyslers. This can contalns only ———
0z.", the blanks being [llled in wilh
the applicable figures.

181,170 Canned Pacific satmon.

iat Jdentfily. (1} Canned Paciflc
almon is the food prepared from one
of the specles of fish enumerated in
paragraph (a)2} of Lhis section, pre-
pared inone of the forms of pack apec-
ified In paragraph {(aX3) of this sec.
tion, and Lo which may be added one
ar mere of the optional Ingredients
speclfied in paragraph (a)X4) of this
seetion. The food is packed in hermetl-
rally sealed conteiners and so proc-
essed by heat as Lo prevent spotlage
and soften hones. The food is labeled
m o accordance with paragraph (a5) of
this section.

12)4) The species af fish which may
be used in Lthis food are:

inrgatricical fAswyteche
inowiyrchos ks
ey dpaich

Chunogk, ng. sprvg
Fueback. red, socheye
Coha, Cohos,  madem o

L
Dhvorhyechus porbuscha Pk
Crcoviynchus i ofa Cimwn, bt
Unoorinchus masou Masw, cherty

(i) For the purpose of paragraph (a)
(5% of this section, the common or
useal name or names of each species
of [ith enumcrated In paragraph
23t of this section is tare) the
nameis) immediately followlng the scl-
entlfic name of each specles.

(3) The optionat forms of canned Pa-
cilic saAlmon are processed from flsh
prepared by removing the head, gills,
and tall, and the viscera, blood, fins,
snd damaged or discolored fleah to the
greatest extent preacticable in sccord-
ance with good manufacturing prac.
tice; and then washing. Canned Pacific
wimon Iz prepared tn one of the fol-
lowing forms of pack:

(i} "Regular” conaists of secllons or
sieaks which are cut tranaversely from
the tish and {llled vertically Into the
can. In preparation. segments of akin
or large backbone mry be removed.
The seclions or steaks nre ao packed
that the cut surfaces approximately
parallel the ends of the container, A
amall portion of salmon may be added
if neceasary to complete the fill of the
conlainer.

§ 161,170

(i) “Skinless and hackbone re-
moved’ consists of the regular lorm of
canned selton set forth in paragraph
(aX3IMKD) of this section from which the
skin and vertebrace have been removed
in accardance with good manufactur-
ing practices.

(i) “"Minced salmon” conslsts of
salmon which has been minced or
graund,

(iy) “Salmon tips or tidbits™ consists
of small pleces ol salmon,

vy "No salt added” consists of
canned salmon Lo which no salt has
been added.

(4) One or mere of Lhe following op-
tional Ingredients may be added to the
[ood:

{1} Salt.

{1} Edible salmon oll comparable in
color, viscosity, and flavor (o the oil
which would occur naturally in the
species of anlmon canned,

i5¥1) The name of the food is
“galmon’ togelher with the common
or usual name or names of the specles,
At least one specles name shall be
printed In letiers of the same style of
type and not less in height than those
used for the word “salmon®.

(1) tg) Whenever the form of pack is
that described (n paragraph (a)3) (i),
(i), ar {iv) of Lhis section, the word or
words describlng the form of pack
shall Immedinlely precede or follow
the name af the food withoul inter-
vening written, printed, or graphic
matter in 1w manner preseribed in
§ 181.3cc) of Lthis chapter; for example,
“red salmon” as Lhe name of the food
followed by “skinless and backbone re-
moved"'.

(&) Whenever the form of pack s
that described in paragraph (AX3Xv)
ol this section and worda describing
the farm of pack are declared on the
label, the label shall alse bear the
statements required by § 105.69 of this
chapter.

(ll} The name of each of the ingredi-
ents used shall be declared on the
label na required by the applicable sec-
tions of Part 101 of this chapter.

(b) [Reserved)

(¢) Fill af container. {1) The stand-
ard of fill of container for canned
salmon s & fill including sl the con-
tenta of the container and is noi less
than the minlmum net weight speci-

an
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BIVALVE SHELLFISH PRODUCT LABEL

Information required on product tag {which must be securely fastened to
each shipping container:

AK #

Shipper's name

Shipper's address

Name of consignee

Address of consignee

Kind and amount of shellstock being shipped

Product handling statement may be destred such as
“Keep Refrigerated"

EXAMPLE

AK 9000S5S

Happy as a Clam Seafood Company
Anywhere, Alaska

John Q. Public

1dontknow, Alaska

Oysters (Crassostrea gigas) 2 dozen

KEEP REFRIGERATED

Tags must be waterproof and label contents must be applied to insure
the permanency of label information.
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SHELLFISH
FRESH OR FROZEX CLAMS, MUSSELS AND OYSTERS

Public Health Significance:

1. Possess ability to filter and concentrate pathogenic microorganisms and
toxic substances many times than what 1s in the water. Can and wil]
filter 210-300 gallon/day.

2. Estuary habitat is almost universally subject to pollution.

3. Shellfish are packed whole and alive and are often consumed raw or
1ightly and partially cooked.

4. Entire animal {s usually eaten.

5. Shucking process can possibly introduce deleterious materfal fnto the
final product.

Quality of Oysters and pH

Ligquor pH State of Product

5.6 - 6.1 Passing from fresh to stale
5.3 - 4.9 Passing from stale to sour
below 5.0 advanced decomposition

Note: 1If this parameter is used, 1t 1s of extreme cautfom that you are
knowledgeable of its 1imitattons, The change in pH fs the resultant of the
conversion of glycogen to lactic acid, Main importance here 1s to know
what the fndigenous pH is of a fresh oyster. West Coast oysters, when
fresh, will usually show a pH at 6.1 - 6.2,

Use of Interstate Certified Shellftsh Shippers List

Dealers are listed alphabetically under their respective state. If you cannot
find a certain dealer listed, then proceed to the late 1isting section 1n the
back of the publication. If this is of no avail, refer back to the alphabetical
listing to see when the state’s certificates expire. This may be the case of a
non-renewal. Refer any or all questions {f the “approved® status cannot be
ascertained.

Tags /Labels/Identif{cation

A1l product is to have the proper {dentification to address fts source. Refer
to 18 AAC 34,220 (j)(5), (g)(18), and (1) for specifics in the code book. This
documentation will provide approved source status information.

Standards for Shellfish (Shucked and Shellstock)

APC $ 100,000 MPN/g
and
Fecal Coliform } 100/100 grams
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Inspection Notas

1.

Live shellfish will have shells tightly closed or respond to touch to
close quickly.

Exterior of sheil should be free of excessive dirt and slime.

Live shellfish will sink 1f placed in water,

Color of shellfish meats vary with regfon of harvest.

Tapping shells together should sound l1ike hard pebbles 1f they're alive,
No of fensive or of f odors should be present.

Pink coloration in oysters reveals a yeast contamination - proceed to
check for decomposition.

Some Diseases and Shellfish

Typhoid fever, hepatitis A, vibrio, campylobacter, paratyphoid, polto, paratytic
sheliftsh poision (PSP}, viral gastroenteritis, and bacillus cereus.

Quality Control Hints for the Retailer/Restaurant Factlity

Shucked Product

1. Use on a rotational schedule,

2. Submerse contatners in fce while currently in a walk-in box.
Shucked oysters will freeze at 29° F.

3. Freeze for later use upon arrival to facility - not after prolonged
storage,

4, Best storage temperatures are 34°-39° F for quality or lower.

Shellstock

1. Store at temperatures 34-39° F or lower.

2. Prolonoged storage will eventually cause death by dessication of
11quor,
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STATE OF ALASKA
Department of Envirconmenta! Conservation

SEAFOOD PROCESSORS PERMIT APPLICATION

Annusl completion of this form will satisfy the spplication regquiremenis of the Alaske Cepartmant of Environmental Conssrvation
{ADEC) for authorization to operate a seafood processing tscility. Submittal of a complsie application wil snable ADEC to determine
which, If any, approvels and permits are necessary for & specitic operation. A ssatood processing pemnil is required for.

ANl lish or fishery product processors, shrimp, crab and bivaive shefifish Processors,
growers, harvastars, packears or repackers of bivaive shalifish.

In addition, the follewing psrmits may be required depending on the spacilic type and method of oparation;

Plan Review and Approval ol Sewage or Sewage Treatment Works
Wastowater Disposal Permit

Plan Review and Approval of Public Water Systams

Food Sarvica Permit

Air Quality Control Permit 1o Qperate

Solid Waste Management Permit

NPDES Parmit

In most cases, thess permits snd approvais cen be Issusd on the besls of information provided in a complste application. The
Dapartment wil! contact an applicant if additions! Informatlon Is nseded. UP TO 80 DAYS MAY BE REQUIRED TD PROCESS THIS APPLI-
CATION. THEREFORE, IT 1S SUGGESTED THAT THE APPLICATION BE SUBMITTED AT LEAST THREE MONTHS BEFORE AN OFERA-
TION'S ANTICIPATED START-UP DATE. The permits which ADEC will Issus authorize the work described in this application. Changas
in your operation will require anothar application to describe 1he changsd operation and may result in amended psrmits.

INSTRUCTIONS

1. Typa or print responses In Ink. i & question doss not apply to your operation, Indicate this with “N/A". If space provided on the
form is inadequats tor your written response, please use an additional shest of paper. All blanks on the spplication must be filled
in to ba conaidered complete. An incomplete application will be retumned to ihe applicant.

2. Applicants for new or recently modiiled operations must furnish the following plans and spaciticstions tor their plant or facility.

a. PLOT PLAN (for land based operations only)
Submit a drawing of reasonable scais (1'=8 feel or larger) showing 1he entire premises and the location of all buildings, road-
ways, alleys, dock areas, streams, catch basins, water wells, reservoirs, storage tanks, septic systams, and solid waste storage
areas. Indicate tha character and surfacing of all traffic areas and drainage features of the premises. Show the Norih point of
the COMpPass,

b, VESSEL PLAN {for vesse! based operations anly)
Submit complete and accurate drawings of a reasonable scale {t"=4 foel or larger showing overall dimensions of ihe vessel.

c. FLOOR {OR DECK} PLANS Submit floor (or deck) plans for each ficor and all buildings o¢ for all arsas of the vessel. Essential
information required on plans includes: location of walls {bulkheads}, partitions, doorways, posts, windows (part holes); floor
drainage opanings and guiters; principal pieces of aquipmant; hot and cold water gutlels, water hose connactions, and tacilities
for claaning and sanitizing utensils and equipment; handwash facilities, amployee work positions, storage or hoids {dry, cold,
chemical, etc.), shelvas and racks; conveyars, chutes, ramps, slairways, and ventilation {ans; iockers, benches, lavatories, urinals,
and toilgts. Additional information to be included on the drawings are the name, use, temperature, and ceiling height of sach
roam, and number of employeas to use gach wellare and toilet room. Floor (ar deck| pitch to drains and/or gutters should be
indicated by grade lines and/or arrows.

d. PLUMBING PLAN Submit plumbing plans or incorporate them into the Hoor ptan if the Inforrmation can be shown clearly by
using color coded hnes. For eath plumbing system (polable water sysiem - both domestic and processing system (! separate;
seawater systern for processing and equipment washing; non-potable water system: and demestic and procassing waste systeéms)
show the following:

intakes, lines, flow volumes, lreatment equipment, location and size of holding or storags tanks, culiets and backliow protec-
tors, draing, gutters, grinders, screans, outialls, and diffusers.

#. MISCELLANEOUS PLANS ANO SPECIFICATIONS Submit the following information either by incorporating it into the floor or
deck plans or by submitting additionai pages:

A finishing scheduls which idantities composition (for exampie gypsum board, concrete, marlite) and type of finish (for
exampte, specifications for paint, epoxy, liberglass) 10 be used on wall, Noor, partition, and ceiling surfaces; manufac-
turer's specifications or comptete description of principle pleces of equipment {dimensions, materials, horsepowsr; location,
type and size of all lighting fixtures, as well as shieiding to protect against breakage and falling glass; location and 1ype
of ventliation and Insulation utilized to control excassive steam, vapors, lumes, and condensation; methods and means
used tor control of insects and rodents (for exampie, screen doors, air curtains, traps and baits, types of application of
pesticides), type, size, and location of solid waste containers, as well as method and frequency of waste disposal.

f. NARRATIVE DESCRIFTION OF PROCESSING OPERATION Submit a narrative description of the processing operation describ-
ing concisely the steps involved in the movement and processing of the product from receipt or raw materials o depanure of
finished product from the pramises. A flow charl is useful in the review process.

0. LABELING INFORMATION: Product labels must contain the foliowing: Company name and address, product name, net weight,
date of packing, AK number, ingredients statement (if indicated), and product holding statement.

3. Submit this completed application, as well as requests for assistanes in completing the application, io:
Seatood Permit Coordinator, Divigsion of Environmental Health, Department of Environmental Consarvation
437 “E" Strest, Suite 200, Anchorage, Alaska 99501, Telephone (907} 274-2533

4. Submit a copy of thiz application to:
Chief of Water Permits, Environmental Protection Agency, Region X
1200 6th Avenue, Seattle, Washington 88101
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STATE OF ALASKA
DEPARTMENT OF ENVIRONMENTAL CONSERVATION

SEAFOOD PROCESSORS PERMIT APPLICATION

Incomplete Applications will NOT be accepted. Insert N/A if not applicable.

A, 1. GENERAL INFORMATION

Company Name Plant/vesssl Name

Home Cffice Maling Adcress Talaphone

Fant Mailling Address B

(Radia Telephona)

Pravioud Facuity Name Dala of Purchasa

2. Principals/Ownets

Fras dant/Owner Plant ManagetSupanntendant

¥ice -PresidentiPannar Qualily Cantroilar

SacialaryTraasurat Flant/Vasaal Ownar (I diffarent trom company narmed above)

3. Location s ry facilitios including $6a80nally moored vossels)

Lalitugde and Longituds of Locatinn/Recaiving Walers

Laymar's Descriptian of Location

4, Vessel Information

YSCG Vessei Aagistration Number of Documanlalion Number Length of Vessel

5. ParmitsiAuthorizations Previously Issued {Indicate as appropriats}

Permit to Operate a Seafood Processing Plant - AK Number: . [ New

EPA Permit - Number: . __.____. .. R,

Food Service Permit Number:

C Unknown

Sewage Plan Aeviewed and Approved - Date: . . = USCG Approved System

— Engineer's Plans Attached

Public Drinking Water Supply Approvai - Number: . _ Engineer's Plans Attached
Waste Water Disposal Permit - Number: — No Discharge — Engineer's Plans Attached
Air Quality Control Permit - Number: _ Specifications of Source
Solid Waste Management Permit - Number: _ Specifications of Site

_ Applied For

—— . e . New  Plans Attached {see item B}

CONTINUED ON FOLLOWING PAGE
Form T304 (Ples. 1184



B. 6. PRODUCT'ON ICheck 1hose operalors, o he petprmed

Processor (18 AAC 34.010)  Catcher/Processor (18 AAC 34.010  Air Export {18 AAC 34 0100 Harvester (18 AAC 34180

. . . . iBivalve S_t\ELIll_':,_hl

8‘ ?- TYPE OF PHOCESS {RSE] APPIONTIATE AUMBRE IR OfOCEL, CRluM

1 Canning 4 . Freezing 6 . Cooking B8 . Pacwing/Re-packing
* Bivalve Shelltish
2 _ Shucking 5 Retail Sales 7 7. Other (Specify) . . Other fishery products

iBivatve Shelitish)
3 Curing (Specity Method)

I tMan Produciron -

. I .
i  Capabilify Anticpated Maximum For Fipating Processing in | Mark Monihs ot.Antmnalea Processing
Product " Process | Raw Proguct [Frmshed Progucy| Slorage  More than 1 localion indicate | e T T T e ool Al 1.1 .
. torlb per day  foncases per year @ Gapabihly Areas rsee altaches mapy ;3 |eid-32!2° 2 Elglaaigle
i .
il 4.
L i 1
H ! [
T T - T T
1 1 ;
1 ! _ B i | 1
| .' ‘- | ]
l ; ! |
; ? ‘
l i ; i
—a. - — +
i t
i _ R _ | -
; ! |
i | \
| S b
1 ! A Lo (! L i
B. 8. Product Packaging Informaiion
# CaniPackage Cooes |Antach Can Code Sheel | Canner Sues '[ Humber of Lines
b Frozen'Fresh Pfudu:lh_ Package Sees Altach aclual o"ampnsed produc] Ia-t':er for gach produrct
¢ Dthed Package Type and Sizes A1IaCH actual of proposed product iabe for each product |
C. 9. FOOD SERVICE
15 Food Service Provided? Number of tndividuals Served Per Day
T OYES . ND
f you do not have a food service permit attach to this application a drawing or plans of the proposed operation and identify
equiprment and location of wash basins, sinks, ranges, refrigerators, work tables, etc. include a narrative description of planned
aperations.
| certify that | am familiar with 18 AAC 31, Food Service Reguiations of the Depariment of Environmental Conservation, and that
the above described establishment wili be operated and maintained in accordance with this chapter.
D. 10. FUEL/AIR QUALITY
Fuel Siorage Capacity 1Galionst ‘i Type of Fue' Utd.zed (tar ssample, No 2 Diesel Rate ! Eiectncal Generaling Equipmenl (Knh
1
E. 1. WATER rresh water Source (Check Appropriate Boal
_ Municipal Supplier - Name . " Surface Water - Locatienor LOU# .
Z Ground Water - Locationor .D.# . . .. Other (Describe): e e . _
Maximum Number of Employees Served Estimaled FREEH WATEF used duning Processing ' Estimated SEAWATER u3ed dureng Procesang
By Dnnking Water System
Gallons Per Day Gaons Per Day

Fresh Watar Sigrage Capacity (Galigng) Maximum Production af Fresh Water (Gallons/Minulel

Has In-plant'Yessel water Supply System Been Evaluateg For Possible Cross-connections?

NG . YES By Date.

Igentity and Describe Type of In-Plan! Treaiment Process for SEAWATER Itentily and Descnbe Type of inPlant Treatmen! Process lor FRESH WATER

CONTIMUED ON FOLLOWING PAGE Page 3




F. 12, WASTE DISPOSAL 4

Chethk malhod lor dapoLAl OF SOwEDE (OUEL RowSt hHCHEN And DATHIGOM SNk walle

_ Septic System (Describe) o — . . _

~ Package Treatment Plant (Type} . _ -

iZ Lagoon {Describe} _ R -

Municipal System (Name}

I USCG Approved System (Type) .

- Holding Tank (Size)...____ ... ___ . ___  Distance From Shore When Discharging

Z Depth of Discharge (iIf Applicable) ___

T Other (Describe) ____ .

Chigch method(s) tof dposal O Drocess waste Igurry, hiah heads and enirmils, carcaases. analis, Boic)

[Z No Treatment ({Describe}

T Grinder (Type} e To what size is waste ground

Cepth of Discharge Below Mean Lower Low Water -
I Screen Waste T Reduction Plant (> Barge to Approved Dumping Site

1 No Processing Waste Discharge O Other {Describe)

Chech malhod ol disposa of domeste salid waste fkib wasles, di . ged cans)

" Incinerator — Rated Capacity, lbs./hr. —

Describe Construction

U Municipal Solid Waste Facility (Name and Location)

L[> Private Solid Waste Facility (Name and Location} . .

Z Other (Describe}

G 13. ICE AND REFRIGERATION

Identify methed(s} used to maintain or reduce temperature of product upon receipt at facility:

it ice, ice production capabilities {tons/24 hours) __.  Source of ice

Storage capacity for ice {tons or cubic teet} . R

Method of storage

H. 4. SUBMITTALS

Check Additional [nformalion being submitted
C Facility Plans and Specifications (Part 2 a-e of Instructions)
T Narrative Description of the Processing Operation (Part 2f of Instructions)

[~ Can/Package Code Sheet (Part 2g and Section B of Application}

2 Copy of this Application has been submitted to the Environmental Protection Agency (Part 4 of instructions)

l. 15. SiGNATURE

I certity that the information contained herein is true and correct to the best of my knowledge.

Signature of Reaponsible Olhciel PrincipaliOwner (sew ilam 82} Date

Prinled or Typed Name Tille

Mail complated application and any supporting documants to: Seafood Parmit Coordinator, Divislon of Environmental Health

Department of Environmental Conservation
437 “E” Street, Sulte 200, Anchorage, Alaska 99501

Telsphone (907) 274-2533 for further informatlon or assistance.
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APPENDIX F
SANITATION AND EQUIPMENT REQUIREMENTS
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SHELLFISH INDUSTRY EQUIPMENT CONSTRUCTION GUIDES
Compiled and Edited by Roy Lunsford

{Developed for use with the Public Health Service-States-Industry Cooperative
Program for the Certification of Shellfish Shippers. Adopted by the 1961
National Shellfish Workshop. Public Health Service Publication No. 943.
First printed April 1962. Reprinted July 1963.)

Since 1925 the Public Health Service, the States, and the shellfish industry
have cooperated in a program designed to maintain a high level of sanitation
in the growing, harvesting, and processing of oysters, clams, and mussels to
be marketed as a fresh or frozen product. The basic sanitary standards used
in the program are fully described in PBS Publication No. 33, Manual of
Reccommended Practice for Sanitary Control of the Shellfish Industry, Parts I
and II. General construction and cleanability standards for equipment used by
the shellfish industry are an integral part of these basic standards.

The need for more specific construction guides for equipment used by the
shellfish industry was reviewed at the 1958 Shellfish Sanitation Workshop *
and the Public Health Service was requested to initiate development of such
guides. 1In accord with the request, the Public Health Service developed
initial drafts of equipment contruction guides. Agencies and organizations
which received these initial drafts and thus contributed to development of the
completed construction guides included: Interested State agencies, COyster
Institute of North America, Bureau of Commercial Fisheries, Food and Drug
Administration, Canandian Department of National Health and Welfare, and two
equipment manufacturing companies, The completed construction guides were
reviewed and adopted by the 1961 Naticnal Shellfish Sanitation Workshop,

It is the purpose of this guide to describe construction and fahrication
procedures which will insure that blower tanks, skimmers, returnable shipping
containers, and shellfish shucking buckets and pans will meet the
construction standard of the Cooperative Program and alsc the functional needs
of industry. However the develcopment of new methods of egquipment construction
or fabrication is also encouraged, Therefore, shellfish equipment
specifications heretofore or hereafter developed which so differ in design
material, fabrication, or otherwise as not to conform with the following
standards, but which in the the fabricator's opinion are equivalent to or
better may be submitted for consideration. Correspondence relative to such
standards should be directed to Shellfish Sanitation Program, Division of
Environmental Engineering and Food Protection, Public Health Service,
Washington 25, D.C.

SCOPE

This guide covers the sanitary construction aspects of (1) shellfish blower
tanks, including the sanitary piping for air, water and drain lines, (2} the
stand-supported skimmer, including the supporting stand, (3) returnable
shipping containers, (4) shellfish shucking buckets, and (5) shellfish
shucking pans.

* Proceedings, 1958 Shellfish Sanitation Workshop, U.S. Public Health

Service, Washington 25, D.C.
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DEFINITIONS

{1) shellfish--All edible species of oysters, clams, or mussels. Shellfish
products which contain and material other than the meats and/or shell liguor
of oysters, clams, or mussels will be regarded as a “processed food" and will
not be included in the Cooperative Program. ( For the purpose of this guide,
the term does not include crabs, shrimps, or lobsters.)

(2) Shucked Shellfish--Shellfish, or parts thereof, which have been removed
from their shells.

{3) Product--Shucked shellfish which are either held, shipped, washed, and/or
drained in this equipment.

(4) Product Contact Surface--All surfaces that are exposed to the product,
or surfaces from which liquid may drain, drop, or be drawn into the product,

{5) Non-Product Contact Surface-~All other surfaces not included in (4)
above.

(6) Blower--A tank-like device for the immersion washing of shucked
shellfish. Ajr may be introduced at the bottom of the tank to produce
agitation.

(7) Drain gate and chute--The tank opening through which the washed shellfish
are discharged.

{8) Drain valve--The valve through which the wash water is released to the
floor or waste line.

(97 Skimmers--The stand-supported, perforated tray in which shucked shellfish
are spray washed and/or drained.

(1¢) Skimmer Paddle--The utensil used as the gate on the skimmer exit chute
and/or one used to scrape the product through the exit chute,

(11) Returnable Shipping Container--Multiple use containers for holding or
shipped of shucked shellfish.

{12} shellfish Shucking Bucket--Containers for temporarily holding shucked
shellfish during the shucking process.

(13} Shellfish Shucking Pan--Containers for tempcrarily holding shucked
shellfish during the shucking process.

{14) Welds--Permanent seams and joints.
BLOWER TANK
A, Material

(1) All product-contact surfaces shall be of A.I.S.I. (Bmerican Iron and Steel
Institute) Type No. 302 stainless steel or equally corrosion-resistant
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metal that is non-toxic and nonabsorbent except that:

{a) Plastic material may be used for the blower tank drain gate and
drain valve. These materials shall be relatively inert, resistant to
scratching, scoring and distortion by the temperature, chemicals and methods
to which they are normally subjected in operation, or by cleaning and
bactericidal treatment. They shall be non-toxic, fat resistant, relatively
nonabsorbent, relatively insoluble, and shall not release component
chemicals or impart a flavor to the product.*

(b} Rubber and rubber-like materials may be used for blower tank paddles
or gate, drain gate, and drain valve. These materials shall be relatively
inert, resistant to scratching, scoring and distortion by the temperature,
chemicals and methods to which they are normally subjected in operation, or by
cleaning and bactericidal treatment. They shall be non-toxic, fat resistant,
relatively ncnabsorbent, relatively inscluble, and shall not release
component chemicals or impart a flavor to the product.*

(2} All nonpreduct contact surfaces shall of of inherently corrosion-
resistant material, shall be rendered corrosion-resistant, or shall be
painted. Surfaces tc be painted shall be effectively prepared for painting;
and the paint used shall adhere, be relatively nonabsorbent, and shall provide
a smooth, cleanable, and durable surface. Parts having both product and
non-product contact shall not be painted.

B. Fabrication

(1) All product-contact surfaces shall be at least as smooth as No. 4 mill
finish on stainless steel sheets,

(2} All seams in product-contact surfaces shall be welded with the welds
ground smeoth and polished to not less than a No. 4 finish. All ocutside seams
shall be smooth and waterproof. All weld areas and deposited weld material
shall be substantially as corrosion-resistant as the parent metal,

{3} All appurtenances, including drain gates and chutes having
product-contact surfaces, shall be easily removable for cleaning, or shall be
readily cleanable in place.

{4) BAll product-contact surfaces shall be easily accessible, visible, and
readily cleanable, either when in an assembled position or when removed.

{%) All internal angles of 135 degrees or less on the product-contact
surfaces shall hace minimum radii of 1/4 inch, except that minimum radii for
fillets or welds on product contact surfaces may be smaller for essential
functional reasons. In no case shall radii be less than 1/8 inch.

(6) All sanitary pipe fittings shall conform to "3-A Sanitary Fittings Used
on Milk and Milk Products Equipment” and supplements thereto. Sanitary
standards describing the construction of values, fittings, and pumps may be

*Plastic, rubber and rubber-like material used for equipment may be subject
to the Foed Additives Amendment to the Federal Food, Drug, and Cosmetic Act.
The acceptability of such materials under the Food Additives Amendment shall
be obtained from equipment manufacturers.
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obtained from the International Association of Milk and Foed Sanitarians,
Inc., Box 347, Shelbyville, Indiana.

(?) Non-product contact surfaces shall have a smooth finish, be free of
pockets and crevices, and readily cleanable.

{8) Legs shall be of sufficient length to provide at last 12 inches clearance
between the lowest fixed point of the tank and the floor, shall be smooth
with rounded ends, and shall have no exposed threads. If legs are of hollow
tube stock, they shall be effectively sealed.

(9) All threads on product-contact shall comply with specifications contained
in the 3-A Sanitary Standards for Fittings ( See (6}).

(10) External and internal section of the air pipe shall be easily cleanable
to a peint at least two inches above the tank overflow level,

(11} The false bottom shall be so constructed as to be rigid and, in any
event, of at least 16 gage stainless steel or equivalent material.

{12) Perforations or slots in the false bottom shall not be less than 3/16
inch in the minimum diameter and the end radius of the perforations shall not
be less than 3/32 inch. After perforation, the flat surface of the sheet from
which the perforating punch or drill emerges on the down stroke shall be
polished to the equivalent of not less than a No. 4 mill finish,

(13) Air lines shall be of easily cleanable construction to a peint two inches
above tank overflow.

{i4) Wire mesh shall not be used.

(15) The blewer tank shall be constructed so that it will not buckle or sag
and so that is will be self draining. Product contact surfaces shall he
constructed of not less than 16 U.S, Standard gage stainless steel or
equivalent material,

{16) Maximum dimension of the tank from the point of overflow to the drain
valve flange shall not exceed 40 inches.

(17) Drain valves and flange shall comply with the 3-A Sanitary Standards for
Fittings used on Milk and Milk Products Equipment. The flange shall be welded
to the body of the blower tank.

(18) There shall be no exposed screw, bolt, or rivet heads on product-contact
surfaces,

SKIMMERS
A, Material

(1) All product-contact surfaces shall be of A.I.5.I. (American Iron and
Steel Institute) Type No. 302 stainless steel or equally corrcsion -resistant
metal that is non-toxic and nonabsorbent except that:

(a) Suitable plastic material or rubber and rubber-like material may be
used for the skimmer paddle or gate. These materials shall be relatively
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inert, resistant to scratching, scoring and distortion by the temperature,
chemicals and methods to which they are normally subjected in operation, or by
cleaning and bactericidal treatment. They shall be non-toxic, fat resistant,
relatively nonabsorbent, relatively insoluble, and shall not release
component chemicals or impart a flavor to the preduct.*

(2} All nonproduct contact surfaces shall of of inherently corrosion-
resistant material, shall be rendered corrosion-resistant, and except for the
funnel drain, shall be painted. Surfaces to be painted shall be effectively
prepared for painting; and the paint used shall adhere, be relatively
nonabsorbent, and shall provide a smooth, cleanable, and durable surface.
Parts having both product and non-product contact shall not be painted.

B. Fabrication

(1) All product-contact surfaces shall be at least as smooth as No. 4 mill
finish on stainless steel sheets.

{2) All seams in product-contact surfaces shall be welded with the welds
ground smooth and polished toc not less than a No. 4 finish., &1l outside seams
shall be smooth and waterproof. All weld areas and deposited weld material
shall be substantially as corrosion-resistant as the parent metal.

{3) All appurtenances having product-contact surfaces, shall be easily
removahle for cleaning, or shall be readily cleanable in place.

{4) All product-contact surfaces shall be easily accessible, visible, and
readily cleanable, either when in an assembled position or when removed. The
skimmer shall be demountable from the supporting stand for cleaning.

(5} All internal angles of 135 degrees or less on the product-contact
surfaces shall have minimum radii of 1/4 inch, except that minimum radii for
fillets or welds on product contact surfaces may be smaller for essential
functional reasons.

{6) The skimmer shall be constructed so that it will not buckle or sag when
in use, so that both the perforated area and drainage funnel are
self-draining, and so as to provide plane surfaces free from depressions,
indentations, or bulges which prevent draining when the pitch is not greater
than 1 inch in 50 inches. (Corners and rims of perforated skimmers should be
adequately reinforced to precent damage from handling during cleaning and
bactericidal treatment.)

{7) The product contact surfaces shall be constructed of not less than 16
U.S. standard gage stainless steel or eguivalent material. The perforations
or slots in the strainer shall be at least 1/4 inch in diameter {dimension &,
Figure 1)* and not more than 1-1/4 inches apart (dimension B, Figure 1)* The
strainer area shall have no perforations within 1/2 inch of the edge
(dimension C, Figure 1)*., After perforations, the flat surface of the sheet
from which the perforating punch or drill emerges on the down stroke shall be
polished to the equivalent of not less than a No. 4 mill finish. Heo bracing
for the skimmer shall block any perforations unless the brace is made of
corrosion-resistant material and fabricated in a manner suitable for a
product—contact surface, and unless it can be readily removed for cleaning.
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SKIMMER DESIGN DETAIL

J\ ﬁ?
Skimmer
Support Contacs
Stand E

Surface

Drainage
Funnel

Figure 1.
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A minimum of 3-1/2 inches shall be provided between the strainer and the top
of the skimmer (dimension E, Figure 1}.*

(8) Legs shall be smooth with rounded ends and have no exposed threads. If
legs are of hollow tube stock they shall be effectively sealed.

(9) A minimum vertical clearance of 2 inches shall be provided between the
perforated skimmer area and the draining funnel, (Dimension D, Figure 1)*

(10) There shall be no threads on product contact surfaces except as provided
for in the 3-A Sanitary Standards for Fittings.

(11} The funnel drain shall have a discharge opening of a size sufficient to
discharge the drainage without pooling above, and be not less than egquivalent
to a diameter of 4 inches. The funnel drain shall terminate in a free
discharge, a distance of at least 6 inches above the floor or the drain
connection if located at a higher elevation than the floor.

(12) Frames, frame legs, and supporting edge of the skimmer shall have:
(a) Structural parts not in contact with the product, and parts
constructed with a smooth finish so as to be readily cleanable.

{b) self draining exterior surfaces.

{c¢) A minimum of 6 inches of space between the lowest part of the frame
and the floor to provide ready access for cleaning the legs and feet and those
parts not readily removable,

(13} The frame shall provide continuous support for the cutside edge of the
skimmer strainer.

(14} The receiving-container shelf under the skimmer chute, where provided as
an integral part of the skimmer support frame, shall be constructed of
ncnabsorbent, corrosion-resistant material and be located so that the
receiving-container rim will be at least 2 feet above the floor.

{15) All seams in the funnel drain area shall be smooth and waterprecof, and
substantially as corrosion-resistant as the parent metal.

{16} There shall be no exposed blots, screws, or rivets in the product=-contact
surfaces.

* sSkimmer size: The Food and Drug Administrations definition and standard of
identity for raw oysters states in part: "The oysters are drained on a
strainer or skimmer which has an area of at least 300 square inches per gallon
of oysters drained, and has perforations of at least 1/4 of an inch in
diameter and not more than 1-1/4 inches apart, or perforations of equivalent
areas and distributions. (Definitions and Standards under the Federal Food,
Drug and Cosmetic Act, Title 21, Part 36, Federal Register, August 27, 1946.)
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RETURNABLE SHIPPING CONTAINERS

A. Material

{1} All metallic product-contact surfaces shall be of A.I.S.A. type No. 302
stainless steel or Aluminium Association type No. 5052-0 alloy, or equally
corrosion-resistant metal that is non-toxic. If constructed of stainless
steel, the containers shall not be constructed of less than 20 gage material.
If constructed of aluminium alloy, the material shall not have a thickness
less than 0.004 inches.

(2} All nonproduct-contact surfaces shall be or corrosion-resistant material,
and shall provide a smeoth, cleanable, and durable surface.

B. Fabrication

{1} All product-contact surfaces shall be at least as smooth as a number 4
mill finish on stainless steel, or eguivalent surface finish on aluminum.

(2) All internal angles of 135 degrees or less on product-contact surfaces
shall have minimum radii of 1/4 inch.

(3} There shall be no seams, crevices, or other openings within the
food-contact surfaces.

(4) The container rim shall be rolled sc as to permit easy and complete
cleaning. The bead shall either be an cpen type with an external radii of not
less than 3/16 inch or a2 sealed closed type.

(5} The container 1lid shall be so constructed as to afford easy and complete
cleaning, shall be reasonably tight-fitting, and a lip shall extend at least
one inch down the outside of the container. Provisions shall be made for
sealing the container so that any tampering will be evident.

(6) Handles shall be provided on 5-gallon or larger containers. The handles
shall be considered as a nonproduct-contact surface.

SHUCKING BUCKETS AND PANS

A. Material

(1) All metallic product-contact surfaces shall be of A.I.5.A. type No. 302
stainless steel or Aluminium Association type No. 5052-0 alloy, or equally
corrosion-resistant metal that is non-toxic. If constructed of stainless
steel, the containers shall not be constructed of less than 20 gage material.
If constructed of aluminium alloy, the material shall not have a thickness
less than 0.004 inches.

(2} All nonproduct-contact surfaces shall be or correcsion-resistant material,
and shall provide a smooth, cleanable, and durable surface.

B. Fabrication

{1) All product—contact surfaces shall be at least as smoocth as a number 4
mill finish on stainless steel, or equivalent surface finish on aluminum.
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(2) All internal angles of 135 degrees or less on product-cantact surfaces
shall have minimum radii of 1/4 inch.

(3) The shellfish shucking bucket shall not exceed a nine-pint capacity
except for the soft clam (Mya arenaria) shucking pan which shall not exceed a
four-pint capacity.

(4} There shall be no seams, crevices, or other openings within the
food-contact surfaces except that two holes 180 degrees apart shall be
permitted in the side of each bucket near the top to accommodate a removable
brall-type handle.

(5} The container rim shall be so constructed as to afford maximum strength
and protection against damage, and shall be so rolled as to permit easy and
complete cleaning. The bead shall be open type with an external radii of not
less than 3/16 inch, or a sealed closed type.

(6) The bail, if provided, shall be congidered as contact surface and
subject to material specifications as outline in paragraph A of this standard.
The bail shall not be less than 3/16 inch in diameter; it shall be so
constructed that it will be held into place by spring tension. The bail shall
be 8o constructed that it can easily be removed from the shucking bucket for
cleaning purposes.
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This is part 1 of two companion volumes published by the Public Health
Service with titles and publication numbers us follows:

National Shellfish Saunitation Program

Public I{ealth Service Publication No. 33
(Revised 1965) Part I—Sanitation of
Shellfish Growing Areas

Public Healtlh Service Publication No. 33
(Revised 1965) Part II—Sanitation of the
Harvesting and Processing of Shelltfish

This is a revised edition published previously under the title: Cooperative
Program for the Certification of Interstate Shellfish Shippers, Part I, Sanita-
tion of Shellfish Growing Areas, 1962 Revision,

PUBLIC HEALTH SERVICE PUBLICATION NO. 33
Part | — Revised 1965

For sale by the Superintendent of Documants, U.S. Govenment Printing Office, Washington, D.C., 20402 - Phice 45 cenls
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LIST OF PREVIOUS EDITIONS OF MANUAL OF OPERATIONS FOR
NATIONAL SHELLFISH SANITATION PROGRAM—NOW SU-
PERSEDED

1925.
1937.

1946.

1959,
1962,

19462,

Supplement No. 53 to Public Health Reports November 6, 1925 “Report
of Committes on Sanitary Control of the Shellfish Industry in the
United States”.

U.S. Public Health Service Minimum Requirements for Approval of
State Shellfish Contrel Measures and Certification for Shippers in
Interstate Commerce (Revised October 1937).

Manual of Recommended Practice for Sanitary Control of the Shellfish
Industry Recommended by the U.S. Public Health Service (Public
Health Bulletin No. 295}.

. Manual of Recommended Practice for Sanitary Cuontrol of the Shellfish

Industry (Part 11: Sanitation of the Harvesting and DProcessing of
Sheilfish). Printed as Part IT of Public Health Service Publication
No. 33,

Manual of Recommmended PPractice for Sanitary Control of the Shellfish
Industry (Part I: Sanitation of Shellfish Growing Areas). Printed as
Part I of Public Health Service Publieation No. 33

Cooperative Program for the Certification of Interstate Shellfish Ship-
pers, Part I1, Sanitation of the Harvesting and Processing of Shelifish.
{Printed as Part 1T of Public Health Service Publication No. 34.)

Cooperative Program for the Certitication of Interstate Sheltfish Slup-
pers, Part I, Sanitation of Shellfish Growing Areas.  (Printed as Part
1 of Public Healtli Serviee Publication Neo. 33.)
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FOREWORD

A Declaration of Principles

The National Shellfish Sanitation Program
15 an unusual teaming of State and Federal re-
£ources to preserve and manage a natural re-
source for a beneficial use.  Althougl the
current program is of comparatively recent
origin, its development can be traced back
throngh several centuries of American history.
When the Kuropenn colonists arrived they
found almost unimagined natural wealth. For-
ests, rich agricultural land, minerals, and space
itself, were present in quantities and a variety
previousty unknown. To these settlers one of
the most valuable and readily useable of these
natural resources was the food resources of the
sea, particularly the estuaries. It is not surpris-
ing that shellfish were foremost wmong their
staple food items.

The value of these renewable narural re-
sources to the early settlers was reflected in
colonial legislation designed to encourage their
wise use. In 1658—over 300 years ngo—the
Duteh council of New Amsterdam passed wn
ordinance regulating the taking of oysters from
the East River. Other early legislation, nchul-
ing that of New York (1715), New .Jersey
(1730}, and Rhode Esland {1734}, wns designed
to regulate harvesting, presumably as conserva.
tive measures to guarantee a continuing supply.

The public health problems which were as-
sociated with shellfish_in the United States in
the first two decades of the present century
brought n new dimension to natural resource
utilization ; i.e., shellfish could not be used for
food unless of acceptable sanitary quality. This
concept was clearly recognized in the Pubtic
Health Service sponsored conference of 1023 1
which the concepts of the present cooperative
pregram were first outlined and the adminisira-
tive foundation put down. All parties seemed
to recognize, and accept us fact, the premises
that: (1) shellfish representerd a valuable
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natural foud resource: (2) the cultivition, har
vesting, und marketing of this food resource
were valuahle components in the financial buses
of many coastal communities: (3) a State and
Federal progrant wis necessary to permit the
sife use of this resource; and (4) the transmis-
sion of disense by shellfish was preventable and
therefore not to be tolevated. It is significant
that the founders of thig program did not take
the parochial stand that tlhe only completely
safe wiy to prevent disense transmission by
shellfish was to prohibir its nse.  Instead, they
held that this heneficial nse of rhe estnuries
was i the best public interest, mut that sanitary
eomtrols should be develaped and maintamed
which wonld allow safe nse. These coneepts
were recognized in the program which evolved
following the report of the “Conmittee o San-
itary Control of 1he Rhellfish Industry in the
United States™ in 1925,

In 1934 the Swrgeon General of the 78,
Public Health Service called a second national
conferenve to disenss shellfish sanitation prob-
lems.  Specifieally, the 1834 conferenve wi-
dressed itself to the questions of the practicality
und need for this tripartite progeamn.  There
was general agreement tliat, despite the pro-
fusion of technical problemis, the basic concepts
were sounndl and that i was in the public interest
to maintain the program. Thus, the presence
of an irrevoeabde hond between the application
of sanitary controls in the shellfish industry and
the continuing beneficial use of a renewable
natural resonrce wus agnin confirmed.

Brespite this long established relationship the
nationnl program has tended to neglect the
second of these biphasic goals—use of o valuable
natural resource—and to concentrnte on the
negutive policy of closure of arvens of unsuitable
sanitary quality.  Lirtle effort has been made
by the program to develop s compensatory ele-
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ment which wonld encowrmge corrective action
by State or Federal agepcies. Shatholy, the
progrion has w0t taken o position on the =
of conservation law even when 1 was known
(hat this woulib inerease the progerm's consumoer
protection confidence factor,

In recognition of pust hixtory of the <hetlfish
industry in the United States and of the rela-
tionship of the National Shellfish Sanitation
Program to the effective use of this naingal re-
sourve, the 1964 Shellfishi Sanitation Workshop
endeorses the following princigles:

1. Shellfish are a rencwable, nanageable
natural resonree of significant econom-
ical value Lo many constal communi-
Lies, and which should be nmnagesd as
carefutly as are other natural resources
sucl as farests, water, und agriculturnl
Tands.

2. Bhellfisl culture and harvesting repre-
sents i beneficial use of water in the
estunries.  This use should e recog-
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nized by State and Federa! ngeneies
in plarming and eavrying aut potlution
prevention and abateinent programs
and in comprehensive planning for (he
use of these areas,

o The goals of the Nutiona! Shellfish Man-
itation Progean aree: {1y the con-
tinued safe wse of this natural resource
and  (2) active encouragement of
wader qualily prograius which will
preserve ail possible coastal aress for
this beneficial use.

Itis the conviction of the 1964 National Shell-
fish Sanitation Workshop that survival of 1he
shellfish industry is in the best public interest ;
that by application of the above principles on
a State-by-State hasis shellfish can continue to
be wsed safely as food and to make a valuable
contribution 1o the cconomic structure of 1he
Nution botliin the immediate present and in the
foreseeable future,




Introduction

In 1925 State and local heaith authorities
and representatives of the shellfish industry
requested the Public Health Service to exer-
cise supervision over the sanitary quality of
shellfish shipped in interstate commerce. In
accordance with this reguest, a cooperative
conirol procedure was developed. In carrying
out this cooperative cuntrol, the States, the shell-
fish industry, and the Public Health Service,
each accept. responsibility for certain procedures
as follows.

1. Procedures To Be Followed by the
Etate.—Each shellfish-shipping State adopts
adequate laws and regulations for sanitary con-
trol of the shellfish industry, makes sanitary
and bacteriological surveys of growing areas,
delineates and patrols restricted areas, inspects
shellfish plants, and conducts such additional
inspections, laboratory investigations, and con-
trol measures as may be necessary to insure that
the shellfish reaching the consumer have been
grown, harvested, and processed in a sanitary
manner. The State annually issues numbered
certificates to shellfish dealers who comply with
the agreed-upon sanitary standards, and for-
wards copies of the interstate certificates to the
PPublic Health Service.

2. Procedures To Be Followed by the Pub-
lic Health Service.—The Public Health Serv
ice makes an annual review of each State's
control program including the inspection of a
representative number of shellfish-processing
plants. On the basis of the information thus
obtained, the Public Health Service either en-
dorses or withholds endorsement of the respec-
tive State control programs. For the informa-
tion of health authorties and others concerned,
the Public Health Service publishes a semi-
monthly list of all valid inlerstate shellfish-
shipper certificates issued by the State shellfish-
eontrol authorities.

3. Procedures To Be Followed by the In-
dustry.—The shellfish industry cooperates by
abtaining shellfish from safe sources, by pro-
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viding plants which imeet the agreed-upon
sanitary standards, by maintaining sanitary
plant conditious, by placing the proper certifi-
cate number on each package of shellfish, and
hy keeping and making available to the control
guthorities records which show the origin and
disposition of all shellfish.

The fundiunental components of this National
Shellfish Sanitation Program were first de-
seribed in o Swpplement to Public Health Re-
ports.*Report of Comoiittee on Sanitary Con-
trol uf the Shellfish Iudustey v the United
States” {1923). This guide for sanitary control
of the shellfish industry was revised and reissued
D 1937 sl again in 1946, Is was separated into
two parts by publication of Part IL, Sanitation
of the Harvesting and Processing of Shellfish
in 1057 and by publication in 1958, of Part 1.
Sanitation of Shellfish Growing Areas. The
need for a specialized program of this nature
wis reaffirmed at the National Conference on
Shellfish RBanitation held in Washmgton, D.C,
in 1954 (/) and at the Shellish Sanitation
Workshop hwld o 1056 (2), 1953 (4, 1961
(67 and 1964 {68).

Thisedition of the shellfish sanitation manual
lias been prepared in cooperation with the State
shelHish control authorities in all constal States,
food control authorities in the inland States,
interested Federal agencies, Canadian Federal
departments, the Oyster Institute of North
Ameriea, the Pacific Coast Oyster Growers As-
sociation, and the Oyster Growers and Tlealers
Association of North Ameriea.

Since the growing and processing of shellfish
are two distinet phases of operation in the shell-
fish industry, the manual has been prepared in
two parts: I: Sanitation of Shellfish-Growing
Areas: and II: Sanitation of the Harvesting
and Processing of Shellfish. This, Part I of the
manud, 1 intended as n gaide for the prepara-
tion of Srate shellfish sanitation Iaws and regu-
lations, and Tor sanitary control of the growing,
reluying, aud puritieation of <hellfish. It isin-
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tended that States participating in the Nalional
Shelifish Sanitation program for the certifica-
tion of interstate shellfish shippers will be
guided by this manual in exercising sanitary
supervision over shellfisl growing, relaying, anl
purification, and in the ssuing of certificates to
shellfish shippers.

The manual will also be used by the Public
Health Service in evaluating State sheilfish
sanitation programs to determine if the pro-
grams qualify for endorsement. Part III of
the manual, “Public Health Service Appraisal
of State Shellfish Sanitation Programs”, sets
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forth appraisal procedures in evaluating State
shellfish samitation programs and is based on
the requireinents contained in parts I and 11,

The provisions of this manual were necepted
at the Shellfish Sanitation Workshop leld in
Washington, November 17-19, 1964, and unless
otherwise stated become effective 60 days after
publication (48).

Eveene T. Jensen,
Chief, Shellfish Senitation Braneh, Divicion
of Environmental Engineering and Food
Protection, Public Health Service.




Definitions

And/or.—Wlere this term is used, «nd shall
apply where possible; otherwise, er shall apply.

Area, growing.— An area in which nwrket
shellfish are grown.

Coliform group.—Tle coliform group in-
cludes all of the aercbic and facullative an-
serobic, (iram-negtative, non-spore-forming
bacilli which ferment luctose with gas forma-
tion within 48 hours at 35° €. Bacterin of this
group which will produce gas from E, €. medi-
wn within 24 hours at 44.5° C.in n water batl
will be referved 10 us fecul coliforms.

Controlled purification.- -The process of re-
moving contamination from whole live shellfish
acquired while growing in palluted areas.

National shellfish sanifation program.—
The evoperative State-PHS-Industry progran
for the certification of interstate shellfish ship-
pers as described in Public Health Service
Publication Number 33, National Shellfich
Sanitation Program Manual of Operations,
Parts I and IT,

Depletion.—The removal of all market-size
shellfish from an area.

Most probable number (abbreviated
MPN).—The MPN is u statistica! estimate of
the number of bacteria per unit volume, and
is determined from the number of positive re-
suits in a series of fermentation tubes.
plete discussion of MPN determinations and
computations, including MPX tuables, can be
found in the American Public Hexlth Associa-

A com-
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tion publication “Standard Methods for the
Examinntion of Water and Waste Water™ (4)
(5).

Population egquivalent (coliform).—.A\
quantity of sewage coutnaining approximately
160X 1P coliform  group bacteria. This
approxinutely equal to the per capita per day
contvibntion of coliforins as determined in a
metropalitin sewerage system () (7) (&).

Sanitary survey.—-The sanitary survey is
the evaluation of all factors having a bearing
on the sanitary quality of o sheilfish growing
arex including sources of pollution, the effects
of wind, tides, nud currents in the distribu-
tion and dilution of the polluting materials.
and the bacteriological quality of the water.

Shellfish.—All edible species of oysters,
clams, or mussels, either shucked o in the shell,
fresl. or frozen.

Shellfish, market.— Shelifish which e, miay
be, or have been harvested aud/for prepared for
sale for lluman consmuption as a fresh or frozen
product.

State shellfish control agency.—The State
agency or agencies having legal autharity ro
classify shelifish growing areas and/or to issue
permis for the interstate shipment of shellfish
in accord with the provisions of this manml,

State shellfish patrol agency.—The State
agency having responsibility for the pairol of
shellfish growing areas.

Transplanting.—The moving of shellfish
from one area to another area,
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Section A
GENERAL ADMINISTRATIVE PROCEDURES

1. State Laws and Regulations.-- State
Inws or regulations shall provide an adegnate
legral basis for sanitary eoniml of all intersiate
plases of the shellfish induasirvy. This legal
wuthority shall enable one or inoere depurtments
or agencies of the State to classify all coustul
waters for shellfish harvesting on the basis of
sanitary quality; effectively regulate the har-
vestingr of shellfish; effectively prosecute per-
sons apprehended harvesting shellfish  from
restricted, prohibited, or nonapproved areas;
regulate and supervise the shipment and stor-
age of shell stock, and the shucking, packing,
and repacking of shellfish; make laboratory
examinations of shellfish; seize, condemn, or
embargo shellfish; and restrict the havvesting
of shelltish from particular wreas and suspend
interstate shipper certificates in public-health
emergencies.

Satisfactory compliance.—This item will be
satisfied when the State has legal authority to—

a. Classify all actual or potential shellfish
growing areas as to their sultability for shell-
fish harvesting on the basis of sanitary quality
as defined in section ' of this manual. (It is
strongly recommended that n State permit be
required for the growing of shellfish, and that
such permits be revocable or subject to suspen-
sion for just cause. It is also recommended
that the State have nuthority to regulate the
discharge of sewage, radioactive, and other toxic
wasles from boats in the vicinity of approved
slelliish growing areas.}

b, Control the harvesting of shelltish from
areas which are contaminated or which cou-
tain marine shellfish poisons. To be effective
this authority must allow the State to—-

(1) Patrol prowing areas.

(2} Apprehend
restrictions.

(3} Effectively prosecnte persons appre-
lended harvesting shellfish from rest pieted or
prohibited areas.

persons  violating  the

(Penalties for such viola-
tions should be sufficient to disconrage illegal
harvesting.)
¢. Regulate and supervise relaying, deple-

tion, wet storuge, and controlled purification
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as deseribed in this munual tf these teclinlques
are used.

. Require that shell stock in storge or in
transit from the growing area to the certified
shipper be profected against coutamination; e,
every person., tirm, or corporation that handles
shellfish up to the cortified shipper will be sub-
ject. to sanitary control by an official agency
but will not necessarily be required to have a
state shellfish permit,

e. Proliibit  national  program  shippers
from possessing or selling shellfish {rom out-of-
State sources unless such shellfish huve been pro-
duced in neceord with cooperative program
respuirenient s,

f. Regulate the operations of shucker-pack-
ers, repackers, shell stock shippers and reship-
pers in accord with the applicable provisions of
part I of this mawaal

£. Restrict the harvesting of shellfish from
specific areas, and suspend interstate shipper
certificates in a publie-health emergency. Ad-
ministrative procedures required in connec-
tion with such emergency actions should not
require more than one day to complete.

h. Prevent the sale, shipment, or possession
of shellfish which eannot be identitied 2g having
been produced in aceord with national pro
gram requirements or which are otherwise unfil
for human consumption, and te condemn, seize,
or embargo such shellfish.  This antherity need
not be specific for shellfish and may be included
in other State food laws,

Public-health  erplanntion—The National
Progrant was developed by the 1925 Conference
on Shellfish Pollution toineet the specific publie-
heatth need resulting from the 1924-24 typhoid
epidemic (9}.

However. the National Pregram has gone
beyond the original objective of insuring that
shellfish shipped interstate would not be the
cause of communicable disease. Thus, in the
1940%s, paralytic shellfish poison became a matter
of public-health concern and steps were taken
to protect the publie against this hazard. In
1957 1t was recognized that shellfish might
concentrate certain raudionuelides and that a
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radiation surveilllance activity might become a
necessary adjunct to the established procedures.

To accomplish these public-health objectives
the State must supervise all phases of the grow-
ing, harvesting, transportation, shucking-pack-
ing, and repacking of shellfish to be shipped
interstate. It isalso important that shellfish be
properly refrigerated aund protected against
contamination during interstate shipment. This
is not easily accomplished by the State of origin
although certified shippers are required to pack
shellfish in containers which will protect them
against contamination.

If State supervision is to be effective all
phases of the activity must be supported by
legal authority. This authority may be either
a specific law or regulation. The success with
which the State is able to regulate the several
compenents of the shellfish industry provides a
measure of the adequacy of the statutory
authority.

The unique nature of shellfish as a food also
makes it necessary that the State shellfish con-
trol agency have authorily to take immediate
emergency action to halt harvesting or process-
ing of shellfish without recourse to lengthy ad-
ministrative procedures. As examples, a State
may find it necessary to close a shellfish growing
area within hours of a breakdown in a sewage
treatment plant or the unexpected finding of
paralytic shellfish poison.

Periodic revisions of State shellfish laws or
regulations may be necessary to cope with new
public-health hazards and to reflect new knowl-
edge. Examples of changes or developments
which have called for revision of State laws
include the wide-scale use of pleasure boats with
the resulting probability of contamination of
shellfish growing areas with fresh fecal ma-
terial, the conditionally approved area concept
resulting from the construction of sewage treat-
ment works, and the apparent ability of shell-
fish to concentrate certain radionuclides.

Experience has demonstrated that all actual
and potential shellfish growing waters of the
State must be classified as to their sanitary duit-
ability for shellfish harvesting. Harvesting
should be permitted only from those areas
which have been found by sanitary survey to
meet the sanitary criteria of this manual. Har-
vesting should accordingly be specifically pro-
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hibited from areas which do not meet the cri-
teria, or which have not been surveyed.

2. General Administrative Procedures To
Be Used by States.—States shall keep records
which will facilitate Public Health Service re-
view of their shellfish sanitation programs and
shall assist the Service in making such reviews.
States shall not certify shippers for interstate
shipment unless the shipper complies substan-
tially with the construction requirements of
part II of this manual and maintains & sani-
tation rating of at least 80 percent during
periods of operation. Shippers not meeting
these requirements will not be eligible for in-
clusion on the Public Health Service list of
State-certified shellfish shippers. National Pro-
gram standards shall he applied to all actual
and potential growing areas, all shellfish har-
vesters, and all persons handling shell stock
prior to its delivery to the national program
certified shipper. When two or more State
agencies are involved in the sanitary control of
the shellfish industry, a clear statement of re-
sponsibility of each agency should be developed.

Satisfactory compliance—~This item will be
satisfied when—

a. National Program requirements are ap-
plied to all actual and potential shellfish
growing areas.

b. National Progriun requirements are ap-
plied to all commercial market shellfish
harvesters.

c. National Program requirements are ap-
plied to ali persons handling the shellfish prior
to its delivery to the interstate shipper,

d. Interstate shellfish shipper certificates are
issued only to those establishments suhstan-
tially weeting the construction requirements of
part IT of this manual and which maintain a
plant sanitation rating of at least X0 percent
during periods of operations.  { The State shell.
tish control agency shail suspend or revoke cer-
tificates if a plant sanitation rating drops below
80 pereent or if any individual sanitation item
is violated repeatedly.) Ratings will be deter-
mined on the basis of complinnce withe the ap-
applicable provisions of part 11 of this manual
as measnred by an inspection report comparable
to that contained in appendix A of part TL

e. The following records are kept of shellfish
sanitation activities as required in =ections C,

JUNE 1965



D, and E, Part I, of this manual and when
monthly summaries of State patrol activitiesare
forwarded to the Public Henlth Service reg-
tonal office:

(1) Individual growing aren files. (Areas
may be defined by either geographic or po-
litical boundaries.)

(2) Patrol activities, including arrests,
prosecutions, and the results of prosecutions.

(3) Plant inspections. Shucker-packers
and repackers sliall ordinarily be inspected at
least monthly. Shell stock shippers and re-
shippers shall be inspected at a frequency
which will afford adequate public-health su-
pervision of their operations. A central in-
spection-report file should be maintained by
the State.

f. The following guidelines are ohserved by
the State in issuing interstate shellfish certifi-
CAtes.

{1) Certificate content. Each certificate
should give the following information:

Name. (The usual business name and al-
ternative names that should appear on the in-
terstate shellfish shippers list, hereafter
called “list.”)

Address. (A business and/or mailing ad-
dress in the State issuing the certificate, This
address indicates where records are kept and
where inspection may be arranged.)

Certificate Number. (A number shal] be
assigned for each business unit. Suffix or
prefix letters may not be used to differentinte
between two or more plants of a given ship-
per.)

Classification. (The shipper classification
should be indicated by a symbol: i.e., shucker-
packer, SI*; repacker, RP; shell stock, 85; or
reshipper, RS. Only ona classification should
be used. The single classification will cover
all proposed operations which the shipper is
qualified to perform.)

Fapiration Pnte. (Al certificates in a
State sliould expire on the snme date, pref-
erably the last day of a month. This date will
be shown on the “list”. All certificates will
be autematically withdrawn from the “list™
on the date of expiration unless new certifi-
cates have been received by Public Health
Service headquarters office. If the date of
expiration coincides with the date of issne for
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the “list” the certificates expiring on the date

of issue will be deleted.)

Certifying Offfcer.  {Each certificate is
sigited by a responsible State official.)

(2} Certificate changes. A change in an
existing, unexpired certificate should be made
by issuing n corrected certificate.

(3} Interstate shipment before listing.
The shipper should be informed of the prob-
able date his name will appear on the “list”
and should be advised against making inter-
state shipment prior to that date, (If ship-
ments must be made before the appearance
of the shipper’s name on the “list”, the Public
Henlth Service will notify the applicable re-
ceiving States if the names and addresses of
the expected receivers are indicated in ad-
vance by the State when the certificate is for-
warded to the Public Health Service.)

{4} State cancellation, revoeation, or sus-
pension of interstate shipper certificates. If
a State revokes, cancels, or suspends an inter-
state shellfish shipper certificate, the Public
Health Service regional office should be im-
mediately notified, preferably by telephone or
telegram, with a following confirmatory
letter,

{53) Muailing list for interstate shellfish
shipper list. Names of persons, business
units, organizations, or agencies, desiring
copies of the “list”, and requests for inferma-
tion concerning the *“list” should be sent
to the apprepriate Public Health Service
regional office. Recipients will be circular-
ized periodically to determine if they still
have use for the “list™,

g. The appropriate Public Health Service
regional office is notified by the State of any
revision in growing area classification. The
natification shall so describe the area thai it may
be readily located on Const and Geadetic Sur-
vey charts.

h. State shelltish plant inspectors are pro-
vided with the following inspection equipment:
standardized inspection forms, thermometer,
chlorine test kit, and light meter,

i. Interdepartmental memoranda of under-
standing have been developed which will define
the responsibilities of each State agency in
maintaining adequate sanitary control of the
shellfish industry in the State.




Public-health explrnation. -The nnnual re
view of el parttcipating State’s shellfish sani-
tation activities is a fundamental Public Tlealth
Servics responsibility in the National Program.
The purpose of this review is to evaluate the
adegquacy and reliability of each individual
State program in accord with the apgreed-upon
standards. The Service will endorse those State
programs meeting the National Program stand-
ards and will publish and distribute a list of
thenames of the State certified shippers. How-
ever, if a State program does not meet the stand-
ards the program will not be endorsed.  Names
of nonparticipating States will be omitted from
the Public Health Service list of State certified
shellfish shippers.

Minimum plant sanitation standards for
interstate shellfish shippers are described in
part IT of this manual. Experience has shown
that absolute compliance with these minimum
stapdards is not alwnys attainable, particularly
those items which relate to operating proce-
dures. The establishment of the 80-percent
plant sanitation score as & prerequisite for list-
ing on the Public Health Service list of State
certified shellfish shippers recognizes the fact
that perfection is not always obtainable and, at
the same time, provides a mechanism for exclud-
ing any plant which is not operated in a reason-
ably sanitary manner.
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National program sanitary requirements
should be applied to all actual and potential
growing areas and all shellfish harvesters to
insure that all shellfish available to certified
dealers have boen produced and harvested under
acceptable sanitary conditions, It is also im-
portant that the shell stock be protected aguinst
rontamiination during the period between har-
vesting and delivery to the certified shipper.

3. Intrastate Sale of Market Shellfish.—
Sanitary standards for intrastate shellfish ship-
pers should e substantially equivalent to those
of the national program,

Public-health explanation.—States may ac-
cept lower sanitary standards for shellfish sold
intrastate than are required by the National
Program. However, it has been found that
small intrastate shippers may at times sel] their
product to interstate shippers if demand exceeds
the supply of shellfish available to the lutter.
Because of the possibility that such substandard
sheltfish might ‘be shipped interstate, the 1954
National Conference on Shellfish Sanitation rec-
ommended that National Program standards
be applied fo all shellfish production ard
processing (7). The 1958 Shellfish Sanitation
Workshop also strongly recommended the nse
of substantially equivalent standards for intra-
and inter-state shellfish shippers (7).
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Section B
LABORATORY PROCEDURES

I. Bacteriological. — A merican Public
Health Association Recomumended Procedures
far the Examination of Sea Water and Shell-
fish shall be followed in the collection and trans-
portation of samples of shellfish and shellfish
waters for bacteriologival examination and in
the laboratory examination of such samples.'

Batisfactary compliance.—This item wili be
satisfied when current American Public Health
Association Recommended Procedures for the
Examination of Sea Water and Shellfizh are
followed in tho bacteriological exnmination of
shellfish and shellfish waters.

Public-health explanation—Experience with
the bacteriological examination of shellfish and
shellfish growing waters has indicated that ni-
nor differences n laboratory procedures or
techniques will cause wide variations in the re-
sults.  Variations in results may also be caused
by improper handling of the sample during col-
lection or transportation to the laboratory (10).
The American Public Health Association Rec-
ommended Procedures for the Examination of
Seu Water and Shellfish, whicli are revised peri-
odically, offer a reliable way of minimizing these
variations (#2). (National Program required
use of a standard procedure for the bacterio-
logieal examination of shellfish and shellfizh
waters should not discaurage laboratories from
working on new methads of sample handiing
or annlysis.)

2. Toxicological.--A recognized procedure
shall be used in the nssay for paralytic shellfish
poison.

Satisfactory compliance—This item will be
satisfied when current Association of Official

* Material which may be useful in Lnterpretation nf rewnits

of bactertological examination of shellfiah I contained in ap-
pendix A,
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Agriealtural Chenists official methods are fol-
fowed in the bioassay for paralytic shellfish
poison.

Public-health explunution.—It has been dem-
onstrated that siguificant variations in bionssay
results will be caunsed by minor changes in pro-
cedfures. [f relinble rezults are to be obtained
it is essential that the test procodures be stand-
ardized and that variations due to nse of strains
of mice be minimized (77). The official pro-
cedure for the bioassay for paralytic shellfish
poison adopted by the Association of Official
Agricultural Chemists minimizes these varia-
tions (66). A method of analysis for ciguatera
poison in shelltish has been developed (72).

3. Chemical and Physical.—Standard lab-
uriatory methods shall be nsed for all salinity,
radionuclide. and other chemieal and physical
deternunations made on shellfish or shellfish
waters in conjunction with Nutiona! Program
activities. Résultsshall be reported in standard
units.

Satixfactory complirner.-—This irem witl be
satisfied when- -

a. Chemical and physical measurements on
shellfish and shellfish waters e minde in accord
with uceepted laboratory techniques,

b. Results of all chensical and physieal deter-
niinations are expressed in standard unirs. {For
example, salinity should be expressed in parts
per thowsand rather than hydrometer readings.)

Public-health  epplunation——Standardized
laboratory procedures are most apt 1o produce
results in whicl: the State :hellfish control
agency can have confidenee, and facilitate com-
parative evaluation of data. The need for ad-
herence to standardized procedures should not
discourage lnboratories from experimental use
of nonstandard methods.



Section C
GROWING AREA SURVEY AND CLASSIFICATION

1. Sanitary Surveys of Growing Areas.—
A sanitary sarvey shall be nude of each
growing area prior to its approval by the
State as a source of market shellfish or of shell-
fish to be used in a controlled purification or
relaying operation. The sanitary quality of
each area sliall be reappraised at least biennially
and, if necessary, a resurvey made. Ordinarily,
resurveys will be much less comprehensive than
the original survey since it will only be neces-
sary to bring the original information up to
date. Records of nll original surveys and re-
surveys of growing areas shall be maintained by
the State shellfish control agency, and shall be
made available to Public Health Service review
officers upon request.

Satisfactory compliance~—This item will be
satisfled when—

a. A sanitary survey has been made of each
growing area in the State prior to initial ap-
proval of interstate shipments of shellfish from
that area. A comprehensive sanitary survey
shall include an evaluation of all sources of
actual or potential pollution on the estuary and
its tributaries, and the distance of such sources
from the growing areas; effectiveness and reli-
ability of sewage treatment works; the presence
of industrial wastes, pesticides, or radionuclides
which would cause a public-health hazard to
the consumer of the shellfish; and the effect of
wind, stream flow, and tidal currents in dis-
tributing polluting marterials over the growing
area.? The thoroughness with which each ele-
ment must be investigated varies greatly and
will be determined by the specific conditions
in'each growing area.

b. The factors influencing the sanitary qual-
ity of each approved shellfish growing area are
reappraised at least biennially’ A complete
resurvey should be made of each growing area
in an approved category at least once every ten

*In making the sanitury svrver constderation shonld be
piven to the hydragraphic nnd geographie eharacteriztles of
the estunry. the bacteriological guality of the growing aren
watet and hottom sediments, and the presence nnd locatlon
of small sources of pullution, including boats, which might
eontribute fresh sewnge to the area.

"'The purprze of this reapprajzal is to deteninine if there
have been changes in strvan Now, sewage ireatment, popiln

tions, or other similar fuctors which might result in 8 chaage
in the sanitary gquality of the growling area.  The amanrt of
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years; however, data from original surveys can
be used when it is clear that such information
is still valid.

c. A file which contains all pertinent sani-
tary survey information, including the dates
and results of preceding sanitary surveys is
maintained by the State shellfish control agency
for each classified shellfish area.

d. The State agency having primary respon-
sibility for this element of the nationsl pro-
gram develops & system for identification of
STOWING Areas.

Public-health explanation.—The positive re-
lationship between sewage pollution of shellfish
growing areas and enteric disease has been
demonstrated many times (13} (14) (18} (/6)
(17} (18) (63) (64) (65). However, epidemi-
ological investigations of shellfish-caused dis-
ease outbreaks have never established a direct
numerical correlation between the bacteriologi-
cal quality of water and the degree of hazard
to health. Investigations made from 1914 teo
1925 by the States and the Public Health Serv-
ice—a period when disexse outbreaks attribut-
able to shellfish were more prevalent—indicated
that typhoid fever or other enteric disease
would not ordinarily be attributed teo shellfish
harvested from water in which not more than 50
percent of the 1 cc. portions of water examined
were positive for coliforms,* provided the areas
avere not subject to direct contamination with
small amounts of fresh sewage which would not
ordinarily be rerealed by the bacteriological
examinalion.

Following the oyster-borne typhoid outbreak
during the winter of 192425 in the United
States (79) the nationnl shellfish certificaiion
program was initiated by the States, the Public
Health Service, and the shellfish industry (9).
Water quality criteria were then stated as:

a. The area is sufficiently removed from ma-
jor sources of pollution so that the shellfish
would not be subjected to fecal contamination
in quantities which might Le dangerous to the
pubtic health.
field work associated with such a reappralzad will depend wpon
the area umder congideration and the wmagnitude of the

changes which hnve taken place.
+« An MEPN of approximateiy 70 per 104 mi
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b. The area is free from pollution Ly even
small quantities of fresh sewage. The report
emphasized that bacteriological examination
does not, in itself, offer conrlusive proof of the
sanitary quality of an area.

¢. Bacteriological examination does not or-
dinarily show the presence of the coli-aerogenes
group of bacteria in 1 cc. dilutions of growing
area water,

The reliability of this three-part standard for
evaluating the safety of shellfish-producing
areas is evidenced by the fact that no major out-
breaks of typhoid fever or other enteric disease
have been attributed to shellfish harvested from
waters meeting the criteria since they were
adopted in the United States in 1925. Similar
water quality criteria have been in use in Can-
ada with like results. The available epidemio-
logical and laboratory evidence gives little idea
as to the margin of safety, but it is prob-
ably considerable as indicated by the virtuai abh-
sence of reported shellfish caused enteric disense
over a comparatively long period of time {/¥)
(20) (21) (65) (69) from walers meeting this
criteria.

The purpose of the sanitary survey is to iden-
tify and evaluate those factors influencing the
sanitary quality of a growing aren and which
may include sources of pollution, potential or
actual; the volume of dilution water; the effects
of currents, winds and tides in disseminating
pollution aver the growing areas; the bacterial
quality of water and bottom sediments; die out
of polluting bacteria in the tributaries and the
estuary : bottom configuration ; and salinity nnd
turbidity of the water. Sources of pollution in-
clude municipal sewage discharged into the es-
tuary or inflowing rivers; sewage brought into
the estunry by tides or eurvents; surface runoff
from polluted areas: industrial wastes: and dis-
charges from pleasure eraft, fishing boats, naval
vessels, and merchant shipping.

Bactertological examination of the growing
wafers s an itnportant component of ihe sani-
tary survey, In many instances the bacterio-
logical and related salinity data will also pro-
vide valuable information on the hydrographic
characteristics of an urea’ ¢

* Bacterla o an unfavorable eovironment die oot in such o
way that followipg an initlal lag perlod there 1% 8 latge per-
centage decline during the frst few days. Deacriptiona of
ttudies on- bacteria dieout have been pyblished by Greenberg
{22) and Pearson (23). Dlecf has alme been tnvestigated

JUNE 1965

122

Ideally, # large number of water samples for
bacteriologien]l examination should bo collected
nt each station. However, in most instances
this is not practical because of tine and budget
limitations, and accordingly only a limited num.
ber of samples can be collected, Therefore,
sampling stations should be chosen which will
provide a maximum of data, and which will be
respresentative of the bacteriological quality of
water in as wide an nrea as possible. Sample
collection should be timed to represent the most
unfavorable hydrographic and pollution con-
ditions since shellfish respond rapidly to #n in-
crease in the number of bacteria or viruses in
their environment (25) (26) (70} (71) (72)
(78).

There is no specified minimem number of
sampling stations, frequency of sampling, or
total nmber of sumples. Sampling results ob-
tamed over n period of several years can be used
ns a block of data provided at least 15 samples
have been collected from each of a representative
number of stations along the line separating ap-
proved from resiricted growing areas and there
have been no ndverse changes in hydrographic
or sanilary conditions. Only ocecasional bac-
teriological samples are necessary from areas
which are shown to be free from pollution.

Experience with the shellfish certification pro-
gram indicates a tendency to omit or de-empha-
size some components of the sanitary survey
unless n central State file of all shellfish sanitary
surveys, reappraisals, and resurveys is main-
tained. This s particularly true where re-
sponsibility for shellfish sanitation is divided
between two or more State agencies. Mainte-
uance of a central State file for all shellfish sani-
tury survey information will alse simplify the
endorsement appraisal of State programs by
the Public Health Service and will help prevent
by the Public Tlealth Service Shellflsh Sanitation {.aboratory
at Woode Hole, Masx. and Pensacoia, Fla. Applicatlon of
this principle may be heipful In predicting the quantliy of
palivtlun which wil! reach an arca, and io establishing objec-
ilve eMuaent quallty critertn (2§).

*In connectlon with the evaloation of sampling resalts, it
rhould be toted that the MPN determinntion is not a precise
measure of the concentratlon of barteria {§). Thuse, in re-
peated sampling from waterz having = uslform density of
bacteria varying MPIPN estimates will e obtalned. The use
of the tolerance factor 3.3 (applicable only to 3 tube decimal
diution MI’N'a} I3 one method of recogmieing this cariatlon,
For example, in a body of water in whirk the median con-
centration of coliform bacterlo s 70 per 100 mi, 957 of

observed MPN's will be between 20 and 230 per 100 ml. : Le,
TO/3.3 =21 and TO X A.5=230
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loss of ol data which may e useful in evaluat-
ing the sanitary gquality of an aren.

Periodic reappraisals of the sanitary quuliny
of shellfish producing aveas are necessary to
determine that environmental conditions are
such that the original couclusions are still valid.
A resurvey should be made within 1 year if the
reappraisel shows a sigmitieant  detrimental
change.

2. Classification of Growing Areas.—All
actual and potential growing waters shall be
classified as to their public health suitability for
the harvesting of market shellfish. (lassifica-
tion criteria nre described in sections (-3, C—4,
C-5, C-6, and C-T of this manual. Except in
emergency uny upward revision of an area elas-
sification shall be preceded by a sanitary survey,
resurvey, or reappraisal. A written analysis
of the data justifying the reclassification shall
be made a part of the area file.

Satisfactory compliance—~This item will be
satisfied when—-

a. All actual and potential growing waters in
the State are correctly designated with one of
the following classifications on the basis of sani-
tary survey information: A pproved; condition-
ally approved . restricted; or prohibited.” *

b. Aren classifications are revised whenever
warranted by survey data.

¢. Classifications are not revised upward
without at least a file review, and there is a
written record of such review in the area file
maintained by the State shellfish control agency.

d. All actual and potential growing areas
which have not been subjected to sanitary sur-
veys shall be automatically rlussified as pro-
hibited.

Public-health erplanation—The
presence or absence of pathogenic organisms in
shellfish waters is of the greatest importance in
deciding how shelifish obtained from an area
may be used. All actual and potential growing
waters should thus be classified according to the
information déveleped in the sanitary survey.
Classification should not be revised upward
without careful consideration of available data.

probable

T Clogures may alse be basrd on presence of Marine Toxin=
or other toaic materials.

*Qtates may use other terminology in deseribing area
clansifications . prosrided, that the clapsification terms used
are conmistent with the !ntent and meaning of the worda
“approved”. ‘‘ronditionally approved”. ‘restrieted’”, or
“probiblted’™.
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Arens shiould be reclassified whenever warranted
by existing data. .\ written justification for the
reclassification simplifies Public Health Service
appraisal of State programs.

A hypothetieal use of the four recognized
area chassitications is shown in figure 1. This
idealized situation depicts an estnary receiving
sewage front twaeities, “A™and *RB."  City “A”
has complete sewange treatment including chlori-
nation of efluent. City *I" has no sewage
treatment. The estuary has been divided into
five nreas, designated by roman numerals, on
the Lasis of sanitary survey information:

Approved

Area . The sanitary survey indicates that
sewage from cities “A™ and "B" (even with the
“A" sewage plant not functioning) would net
reach this area in such concentration as to consti-
tute a public-liealth hazard. The median coli-
form MPN of the water is less than 70/100 ml.
The sanitary quality of the area is independent
of sewage treatmeunt at city “A”

Conditionally Approved

Area 7. This area is of the same sanitary
quality as area I: however, the quality varies
with the effectiveness of sewage treatment at
city “A." This area would probably be classi-
fied prohibited if city “A™ had not provided
sewage freatment.

Restricted

Area 11, Sewage from “B" reaches this
area, and the median coliform MPN of wateris
between 70 and 700 per 100 ml.  Shellfish may
be used only under specified conditions .

Prohibited

Area IT. Direct hatvesting from this area
is prohibited becnuse of raw sewage from “B.”
The median coliform MPN of waier may exceed
700/100 ml.

Aren T,
is prohibited because of possible failure of the
sewage treatment plant. C(losure is based on
need for a safety factor rather than colifurm
content of water or amount. of dilution water.

Direct harvesting from this area
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3. Approved Areas.— Growing arcus nmy
be designated as approved when: (¢) the sant
tary survey indicsles that pathogenic miceo
organisms, radionuclides, and/or harmful in-
dustrial wastes do not. reach the area in dan-
gerous concentration, and {4) this is veritied hy
laboratory findings whenever the sunitary sur-
vey indicates the need. Shellfish may be taken
from such areas for direct marketing,

Satisfactory complianee.—This item wibl be
satisfied when the three following criteria are
met

a. The avea is not so contaminated with fecal
material that consumption of the shellfish might
be hazardous, and

b. The area is not so contaminated with
radionuclides or industrial wastes that con-
sumption of the shellfish might be. hazardous
(see section C, item 7, regarding toxins in shell-
fish growing areas), and

¢. The: coliform median MPN of the water
does not exceed 70 per 100 ml., and not more
than 10 percent of the samples ordinarily ex-
ceed an MPN of 230 per 100 ml. for a 5-tube
decimal dilution test (or 330 per 100 ml., where
the 3-tube decimal dilution test is used) in those
portions of the area most probably exposed to
fecal contamination during the most unfavor-
able hydrographic and pollution conditions.
{Note: This concentration might be exceeded if
less than 8 million cubic feet of a colifori-free
dilution water are available for aach population
equivalent (coliform) of sewage reaching the
aren). The foregoing limits need not be np-
plied if it can be shown by detailed study that
the coliforms are net. of direct feca! origin and
do not indicate n public health hazard (79)
(@0

Public-health explanation.—A review of epi-
demtological investigations of disense outbreaks
attributable to the consumption of mw shellfish
reveals that two general situations prevail ® in-
sofar as pollution of growing or storge areas
are concerned.

" Thizs MI'N value is bamdt on & typlenl ratie of coliform«
tn pathogens and wonrld 1ot be applicuble to any situation in
whirh an nlmarmally iarge number of pathegens might be
present.  Consideration muzt alku be given to the poraible
nrewence of induestrial or agrleclturel waster in which thers
is an atypical coliform to pathsgen ratlo ($0).

*Thetre in a third general consideration §n which shellfish
miy be contuminated throvgh mishandling. This in ot e
lated to growing aren xanitation and I8 cvnnidered in part 1
of ithis manuai.
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(1) fiross sewaps contmmimation of o [LIVTETe
ing or wet stornge avea, (A report of 3 i
outhreak of typhotd fever involving 41 Ier.
sots notes that raw sewage from o cily wigl,
a population of 30,000 was discharged oy,
a few hundred Teet away from clan beds andd
floats (27} (28). Tu 1'M7T o cuse of typhaoiq
fever wis witribwted to elams harvested 2O
Yards from the outlet of & municipal BeW i gep
treatinent plant (29}, In the latter case, t1e
coliform MI'N of 1le harbor water exceed] ¢
12000 per 100 mi. and the arex had been
posted as closed to shellfish harvesting.)

(2) Chance contumination of a growing or
wet storage aren by fresh feeal materin] whiel
miey not be diffused throughout the entire aren
(74) (76} (47} (12) and therefore not rendily
detectabla by ordinury bacteriologica! pro-
cedures. The possibility of chance eontami-
nntion was noted by Dy, Gurion in his report
on n 1902 typholid onthreak, and who ts quoted
in Public Health Bulletin No. 86, as “there
is & 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
i thesa witers a pernicions custom if per-
sisted in, because it renders these articles of
food dangerons at times, and always suspi-
cions”,  The 1966 anthreak of infectious
hapatitis in Sweden (8071 cases) attributed to
oysters which were vontnminated in o wet
storage aren is an example of such contami-
nation (7#). Similarly in 1930, 87 cases of
typhoid were attribited (o fecal contaniina -
tion of a storage aren by a typhoid carrier

(74).

It is well extublisled that shellfish from
water having a median coliform MPN not ex-
ceeding 70 per 100 ml* and which is alse pro-
tected against chance confamination with fecal
material. will not be involved in the spread of
disease which can be attributed to injtial con-
tamination of the shellfish. Thisis not surpris-
ing sinee a water MPN of 70/100 ml. is equiv-
alent to a dilution ratio of about 8 million cubic
fect of voliform-free water per day for the fecal
material from each person contributing sewage
to the aren. This tremendons volume of water
is avatlable in shellfish growing areas through
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tidal action which is constantly Lringing un-
polluted water into the area.”

Areas which are approved for direct market
harvesting of shellfish which will be eaten raw
must hecessarily meet one general test; i,
sewage reaching the growing area must be so
treated, diluted, or aged that it will be of neg-
ligible public-health significance. This implies
an element of time and distance to permit the
mixing of the sewage or fecal material with the
very large volume of diluting water and for a
major portion of the microorganisms to die out.
Studies of the natural die-off of microorganisms
in an unfaverable marine environment have
been summarized by Greenberg (22).

The effectiveness of sewage treatment proc-
esses must be considered in evaluating the san-
itary quality of a growing aven since the bucte-
rial and viral content of the effluent will be
determined by the degree of trentment which is
obtained (2) (73) (74) (75). The results of
bacteriological sampling must alse be correlnted
with sewage treatment plant operation, and
evaluated in terms of the minimum treatment
which can be expected with a realization of the
possibility of malfunctiening, overloading, or
poor operation.

The presence of radionuclides in growing
area waters may also have public-health sig-
nificance since shellfish, nlong with other marine
orgenisms, have the ability to concentrate such
materials (37) (32) (33) (34). The degree to
which radioisotopes will be concentrated de-
pends upon the species of shellfish and the
specific radioisotope. For example, it has been
reported that the Eastern oyster lins a concen-
tration factor of 17,000 for Zn" whereas the
concentration factor in sofl tissues for Rr* is
approximately umty (31} {33}. The distribu-
tion of the radicisotope in the shellfish and the
biological half-life nre also variable. Sources
of radioactive materials include fall-out, indus-
trial wastes, and nuclear reactors. Limiting
maximum permissible concentrations of radio-
active materials expressed in terms of specific
radioisotopes and unidentified mixtures in
water and food have been established (35) (J6).
The current standard should be consulted in
evaluating the public-health significance of de-
tected radioactivity in market shellfish.

See footnote 8 on page 13.
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The hacterial quality of active shellfish will
ordinarily he directly proportional to the bac-
terinl quality of the wnter in which they grew;
however, considerable variation in mdividual
determinations may be expected. The coliform
MI’N's of the sheilfish usnally exceed those of
the overtying water Leenuge shellfish filter large
quautities of water to obtain food, thereby con-
eentrating the suspended bacteria. This rela-
tionship will depend upon the shellfish species,
water temperature, presence of certain chemi-
cals, and varying capabilities of the individual
animals.

4. Conditionally Approved Areas.—The
snitability of some areas for harvesting shellfish

for direct marketing is dependent upon the at-
fninment of an established performance stan-
dard by sewnge treatment works discharging
efffuent, dirvectly or indirectly, to the area. In
otlier cnses the sanitary guality of an area may
be effected by seasoun]l population, or sporadic
nse of a dock or harbor facility. Such areas
may be elassified as conditionally approved.

State shellfish control ngencies shall establish
conditionally approved areas only when satisfied
that {a) all necessary measures have been taken
to insure that perfermance standards will he
met, and (b) that precautions have been taken
to assure that shellfish will not be marketed
from the areas subsequent to any failure to meet
the perforinance standards nnd before the shell-
fish can purify themselves of polluting miero.
prganisms.

Sutisfuetory complicnee -~This tem will be
sitf Islied when—

a The water gnality requiremnents for an
approred area are met al nllfimes while the nren
is appreved as a souree of shelltish for direct
marketing.

b, An operating procedure for ewed condi-
tionally appreccd avew is developed Jointly by
the State =hellfish control agency, local agencies,
imeluding these responsibie for operation of
sewerage svstems, and the Jocal shellfisl indus-
try. The operating procedure should be based
on an evalnation of each of the potential sources
nf pollution which nay affect the aren, The
procedure shonld establish performance stand-
ards, specify necessary safety devices and ineas-
ares, and defing mspection and check proce-

durves.  (These procedures are  deserthed i
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more detail mo the followimg  public-heslth
explanation.}

o, A elosed safety zone is established between
the canditionnlly approved aren and the source
of pollntion to give the State ageney time to
stop <hellfish harvesting if perfornianee stand-
ards are not met.

. Boundaries of conditionefly wpproced
arens are so marked as 10 be rveadily identified
by Larvesters,

e. Uritienl sewerage system units are so de-
sighed, constructed, and maintained that the
chanves of fuilure to meet the established per-
formanece standards due to mechanteal failure
or overlonding are minimized.

f. There is a complete understuding of the
purpose of the conditionally npproved classifi-
cation by all parties concerned, inclnding the
shellfish industry.  Successful funetioning of
the concept is dependent npon the wholehearted
cooperation of all interested parties. If such
cooperition s not assured the State shonld not
approve the area for direct harvesting of mar-
ket shellfish.

g Any failure to meet the performance
standards is immediately reported to the State
shellfish coutrol agency by teleplone or messen-
ger. In some instances States may find it de-
sirable to delegate the authority for closing a
canditionally approved area to a representative
of the agency located in the immediate aren.

h. The State unmediately closes condition-
ally approved areas to shellfizh harvesting fol-
lowing a report that the performanee standards
have not leen net. The area shall remain
closed until the performance standards cun
aguin be met plus a length of time sufficient for
the shellfish to purify themselves <o that they
wil]l not be a hazard te the publie health. (See
section I2-1, “Relaying,” for information on the
length of time required for self-puriication of
shellfish.)

1. The State shellfish control agency niakes at
least two evaluations during the shellfish hnr-
vesting season of each conditionally approved
aren inclnding mspection of each critieal uni
of the sewernge system to determine the general
mechanieal condition of the equipment, the ne-
curacy of recording devices, and the nccuracy of
reporting by the operating agency.

j. Tt is discovered that failure to meet per-
formance standards have not been reported by
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the aperuating agency, or if the performance
standards are not met, the area will imme-
diately revert. to a pestricted ov prohibited
classification.

k. All data relating to the operation of a
condifiunally approved area, cluding oper-
ation of sewernge systems, are maintained in o
fite Ly the State shellfish control agency.

Public-health explanation—The condition-
wlly upprored classification 1s designed pri-
marily to protect shellfish growing areas in
which the water quality might underge a signifi-
eant adverse change within a short period of
time."  The change might result from over-
loading or mechanical failure of a sewage treat-
ment plant, or bypassing of sewnge at n lift
station.

Water quality in many growing arens in the
more densely populated sections of the country
15, to some degree, dependent upen the operation
of sewnge treatment plants, For example, the
boundaries of an approved shelifish area might
hie deterniined during a period when a tributary
sewage treaiment plant is operating at a satis-
factory level. If there is some interruption in
treatment it follows that there will be some deg-
rwdation in water quality in the growing area,
which may justify a relocation of the bound-
uries, The degree of relocation would iepend
upon such items as the distance between the pol-
lution sonrce and the growing area, hydrog-
raphy, the ammount of dilution water, and the
amount of pollutton.

The coneept is also applicable to other <itna-
tions in which there may be a rapid or seasoenal
change in water quality. Examples of such
situntions inelude—

a. .\ growing area adjacent to a resort com-
munity. During the summer months the
canmunity night have a large population which
might have an adverse effect on water quality.
However, during the winter when there are few
people in the commuuity the water quality
might improve sufficiently to allow approval of
the nren. In some States this is knnwn as n
seasonal closure.

b, A protected harbor in a sparsely settled
aren might provide anchorage for a fshing fleet

1A natornl disgster may ulso caure mony sewope ireat:
went planis 1o he oot of gervice for an extended perlad of
time, The conditionally approved aren coneept bs et ordi-
narily romneernil with Rueh emergeney aitun tions.
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several monthsa year,  When the fishing fleet i«
in, the harhor water woull be of poor sanitary
quality; however, during the remainder of the
Year the quality of the harbor water might be
satisfactory.  The area woulid be approved for
shellfish harvesting only when the fishing floet
is not using the harbor,

e. The water quality in an arca fluctuates with
the disclarge of a major river.  During periods
of Ligh ranafl (he area is pelluted becanse of
decreased flow time in the river.  However, dur-
ing periods nf low runofl the area might be of
satisfactory quality and thus be approved for
shelltish harvesting.

The establishment of conditionally approved
areas might be considered whenever (lie poten-
tinl for sewage contamination is such that the
limiting water quality criterin for an approred
area might be exceeded in less than one week
due to a failure of sewage 1reatment, or other
situations s described above,

The first step in determining whether un area
should be placed in the conditionally approved
classification is the evaluation of the potential
sources of pollution m terms of their effect on
water quality in the area. Potential sources af
pollution include the following:

(1) Sewage treatment plants.

(e) Bypassing of all or part of sewage
hecnuse of mechanical or power failure,
hydraulic overloading, ar treatment over-
loading.

(5 Reduced degmiee of treatiment due to
operational diffieudties or inadeguate plant.
(2) Sewage 1ift stations.

(2) Bypassing during periods of maxi-
mum flow due to inadequate capacity.,

(4) Bypassing beeanse of mechanical or
power failure.

{3) Imterceptor sewers o wntlerwater out-
fulls.

(7) Extiltration due to faulty consicue-
tion.

(0} Lenkuge due to damage.

{4) Other sonrces of pollution.

(n} Newage from merchant or nuval
vessels.

(h) Bewage from recreation use of area.

The second step in establishment of a condi-
tionally approved area is the evaluation of each
source of pollution in terms of the water quality
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standards to be mamtained, and the formmtation
of perfornmnee standards for ench installation
living w signilieant. effect ou the sanitary gual-
iy of the wrea.  Examples of performanee
stuncdurds might include:

(1) Bacteriologieal quality of efMuent from
sewage treabment plants,  This might e
stated in terms of chlorine residnal if the
bacteriological quality of the efliuent can be
positively related 1o chlorine residual, The
following is an example of a performance
standard (47} : “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 per-
cent of the samples shall have ant MPN in ex-
cess of 10,000 per 100 ml. Determinations of
the chlorine residual of the efiluent should be
made hourly and recorded in the permanent
plant records.™

(2) Total quantity of sewage which ean be
discharged from any given unit, or from a
combination of units, without. cnusing the
basic water quality standards to be exceeded.

(3} Amount of shipping in the ares and
the amount of sewage which can be expected.

Desigrn eriteria which may be useful in formu-
lating an opinion on the quantity of sewage
which can be diseharged into an area without
exceeding the desired waler quality standards
include: Popuiation equivalent (coliform) of
sewige; predicted survival of coliform in sen
water, etffectiveness of chlorination, and the total
quantity of clean dilution water in an area. Re-
sults of many studies on the survival of bacteria
in sea water have heen summarized i An /n-
restigrtion of the Fficacy of Submarine Out fall
Disposal of Sewuge and Studge: Publication
No. 14, California State Water Pollution Con-
tral Board, 1056,

The mechanical equipment at eritical sewage
treatment or pumping units should be such that
mterruptions will be minimized. Wherever
possible operations should be automatically re-
corded on charts. Kxamples of the require-
ments wliich might. be imposed, depending upon
the importance of the it in terms of water
quality, include:

(1) Ample cupacity for storm flows.
(Storm water should ordinarily be excluded
from the sanitary system.)
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(2} Standby equipment to msure that
trentment or pumping will not be iterrupted
becansa of dumage to a single untt orto power
failure.

(3} Instrumentation of pumps and equip-
ment to allow the regnlatory agency to de-
termive that performunee standards lave
been met. Examples include:

{n) Recording scales to indicate rate of
chlorine use. Chlorine flow can be inte-
grated with hydraulie flow to establish a
ratio.

(#) Liguid level recording gages in over-
flow channels of sewage ireatment plants
and wet wells of lift stations to indicate
when overflow tukes place, Charts should
be dated and initialed by the operator.
(Grages should be calibrated so that dis-
eharge can be estunated.

{) Automatic devices to warn of fail-
ure or malfunctioning at self-operated
pumping stations or treatment plants,
{4) The effect of storm sewnge ean be cal-

culated by multiplyving the total estimated
flow by the observed coliform content. The
result. can be expressed in tenns of popula-
tion equivalents (coliform).

Design and operation of equipment should be
sucl that closure provisions should not. have to
be invoked more than once per vear under
ordinary circumstances,

A closed safety area should le interposed
bet ween the conditionally approved avea and the
source of pollation. The size of such area should
he 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 stop shellfish harvesting. 1 is recon-
mended that the area be of such size that the
flow time throngl: the safety area be at least
twica thiat 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 type of marking which will be required
for conditionally approved areas will vary from
State to State depending upon the legul require-
ments for closing an area.

The length of time a conditionally approred
area shonld be closed following u temporary
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closure will depend upon several factors includ-
ing the species of shellfish, water temperature,
purification rntes, presence of silt or other
chemicals that might interfere with the physio-
logrical activity of the shellfish, and the degree
of pollution of the area. (See section D-1 of
this manual for additional information on the
natural purification of shellfish.)

5. Restricted Areas.—An area may be clas-
stlled ns restricted when a sanitary survey in-
dicates a limited degree of pollution which
would make it unsafe to harvest the shellfish
for direct marketing. Alternatively the States
tnay classify such areas as prohibited.  (See
section (-6, this manunl.) Shellfish from such
areas may be marketed after purifying or re-
laying as provided for in section D).

Satisfactory compliance—This item will be
satisfied when the following water quality cri-
teria are met in areas designated by States as
restricled. 1

n. The area is so contaminated with fecal
miaterials that direct consumption of the shell-
fish might be hazardous, and/or

1. The area is not so contaminated with radio-
nuclides or industrial wastes that consumption
of the shellfish might be hazardous, and/or

¢. The coliform median MPN of the water
does not exceed TO0 per 100 ml. and not more
than 10 percent of the samples axceed an MPN
of 2300 per 100 ml. in those portions of the
areas most probably exposed to fecal contami-
nation during the most unfavorable hydro-
araphic and polintion conditions. {Note: this
concentration might be exceeded if less than
800,000 cubic feet of a coliform-free dilution
water are available for exch population equiv-
alent {celiform) of sewage reaching the area.)

d. Shellfish from resfricted arens are not
marketed without controlied purification or
relaying.

Public-health  explanation—In many in-
stances it is difficult to draw a clear line of de-
mareation between polluted and nonpolluted
areas. In such instances the State mnay, at its

v It ia not mandatery that States nse this clussifieation.
Arvaty not merting the appren ed clussineation may he closed
to nll harverting for Jdirer! wocketing.

¥ Rautine saniiary sarveys and veappraisals of restricted
areas shadl be amule on the same Trequency as For approtved

areax. 1 Ree fection =11
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option, classify areas of intermediate sanitary
quality as restricted and authorize the use of the
shellfish for relaying, or controlled purification.

6. Prohibited Areas.—An area shall be clus-
sified prohibited if the sanitary survey indicates
that dangerous numbers of pathogenic micro-
organisms might reach an area. The taking of
shellfish from such areas for direct marketing
shall be prohibited. Relaying or other salvage
operations shall be carefully supervised to in-
sure against polluted shelifish entering trade
channels. Actual and potential growing areas
which have not been subjected to sanitary sur-
veys shall be automatically eclassified as
prohibited.

Satisfactory compliance.—This item will be
satisfied when:

a. An area is classified as prehibifed if a suni-
tary survey indicates either of the following
degrees of pollution:

(1) The area is contaminated with radio-
nuclides or industrial wastes that consump-
tion of the shellfish might he hazardous
and/or

(2) The median coliform MPN of the wa-
ter exceeds 700 per 100 ml. or more than 10
percent of the samples have a coliform MPN
in excess of 2,300 per 100 ml. (Note: This
concentration might be reached if less than
800,000 cubic feet of a coliform-free dilution
water are available for each population equiv-
slent (coliform) of sewage reaching the
aren.)

b. No market shellfish are taken from pro-
hibited areas except by special permit as de-
scribed in section D).

c. Coastal areas in which sanitary surveys
have not been made shall be antomatically
classified as prokibited.

Public-kealth explunation—The positive re.
lationship between enteric disease and the eat-
ing of raw or partially cooked shellfish has
been: outlined in section @-1. Prevention of
the interstate transport of shellfish containing
sufficient numbers of pathogenic mivroorgn-
nisms to cause disease is a primary chjective of
the National Program. Therefore, areas con-
taining dangerous concentrations of micronr-
ganisms of fecal origin, or areas which may Le
slightly contaminated with fresh fecal dis-
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charges, should not he approved as a source of
shellfish for direct marketing,.

7. Closure of Areas Due to Shelifish
Toxins.—The State shellfish control agency
shall regalarly collect and assay representalive
samples of shellfish from growing areas where
shellfish toxins are likely to occur. If the
paralytic shellfish poison content reaches 80
micrograns per 10t grams of the edible portions
of raw shellfish meat, the aren shall be closed
to the tuking of the species of shellfish in which
the poison has been found.”® The harvesting of
shellfish from such areas shall be controlled in
accord with the recormunendations of sections
E-1 and E-2 of this mannal.

The quarantine shall remain in effect until
such time us the State shellfish eontrol agency is
convineed the poisen content of the shellfish in-
volved is helow the quarantine level. i

Ratisfactory complinnce ~-This item will be
satisfied when—

a. The State shellfish control ageney collects
and assays representative samples of shellfish
for the presence of toxins from each suspected
growing area during the harvesting season.
(See section B-2 for mssay methods.)

b. A quarantine is imposed against tlhe taking
of shellfish when the concentration of paralytic
shellfish poison equals or exceeds 80 micrograms
per 100 grams of the edible portion of raw
shellfish,

Public-health  coplenation—In some areas
paralytic poison is collected temporarily by bi-
valve shellfish from free-swimming, one-celled
marite plants on which these shellfish feed. The
plants flonrish seasonally when water conditions
are favorable.

Cases of paralytic poisoning, including sev-
eral futalitios, resulting from poisonous shell-
fish have been reported from both the Atlantie
and Pacifie coasts, ‘The minimum quantity of
poison which will cavse intoxication in a sus-
ceptible person is not known, Epidemiological
mmvestigatious of paralytic shellfish poisoning
in Canada Liave indicated 200 to 600 micrograms
of poison will produce symptoms in susceptible

¥ Thlx value Is hased oo the resalts of epldemislogical io-
vestigations of outhrenks of paralytie shellfish poisen In
Tannda In 1954 and 1057 (A8 (89,

M The provislons of this item apply anty to shollfiah which
will be marketed as a fresh or frozen produet ae properly
controlled hear provessing will reduee the palson content of
the shellfish.
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persons and a death has been attributed to the
ingestion of a probable 480 micrograms of poi-
son. Investigations indicate that lesser amounts
of the poison have no deleterious effects on hu-
mans. Growing areas should be closed at a
lower toxicity level to provide an adequate mar-
gin of safety since In many instances toxicity
levels will change rapidly (48) (+¢). It has
also been shown that the heat treatment af-
forded in ordinary canning processes reduces
the poison content of raw shellfish considerably.

A review of literature and research dealing
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with the source of the poison, the occurvence
and distribution of poisonous shellfish, physi-
ology and toxicology, charucteristics of the poi-
son, and prevention und control of poisoning
lhias been prepared {47).

In Gulf const areas, toxicity in shellfish has
been associnded (72} (76) with Red Tide out-
breaks cnused by mass bloomings of the toxic
dinoflngellate, breve. Toxic
sytniplons in mice suggest a type of ciguatera
fish poisoning rather than symptoms of para-
lytic shellfish poisoning.

Fymnodinium

JUXNFE 1065



Section D

PREPARATION OF SHELLFISH FOR MARKETING

1. Relaying.—State shellfish conirol agen-
cies may approve the iutra- or interstate trans-
planting of narket shellfish from vestricted or
prohibited areus to approved areas subject to
certain limitations. All phases of the speration
shall be under the immediate supervision of re-
sponsibla State(s} shellfish control or patrol
agency(s}). A mewornndum of understunding
shall be developed between the ngencies respon-
sible for the control of interstate relaying oper-
ations. (Shellfish may be transplanted from an
approved area to another like aren at any time
without restriction due to sanitary reasons.)

Satisfactory compliance—This itemn will le
satisfied when—

A, Shellfish are not relnid from rextriected or
prohibited areas to approved areax without
written permisgion of the State shellfish control
agency.

b. All relaying operations are under the im-
mediate supervisioh of the State shellfish con-
trol or patrol ageney. Supervision shall be
such that no polluted shellfish are marketed he-
fore the end of the approved relaying period.
The supervising officer shall be nuthorized andd
equipped to enforce tlie State regnlations on re-
laying: shall actually supervise the harvesting,
transport and relaying of shellfish; and shall
patrol the upprored area during the period that
shellfish are undergoing the cleansing process.
However, continuous supervision will not be
necessary if relaying operations are carried out
during a period when shellfish may not be mar-
keted. A continuous record of water temper-
ature, salinity, and any other critienl variables
must be maintained when it is known that the
limiting values may be appronched and when
the minimum relaying periods are being used.

c. State permission to relay shellfish is given
only to responstble persons; responsibility to he
determined by the pust record of the permit
applicant.

d. Relaid shellfish are held in the approved
area for a period of time sufficient to allow them
to cleanse themselves of polluting bacteria.
{The time required for purification will be de-
termined by water temperature, salinity, initial
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Lacterological quatity and species of shelltish. )

e, Reluid shiellfish e not, harvested without
written perinission from the State shellfish con-
trol agency.

f. Areas desymated for velaid shellfisly are so
locuted and marked that they may be readily
identified by the harvesters and so that shellfish
in any adjacent approved nrea will not be con-
taminnted.  (This requirement applies only to
relaying during the harvesting season.)

¢. Shellfish are not relayed tntra or interstate
from restricted or prohibited areas to approved
areas without writ{en permission of the State(s)
shellfish control agency(s). (If shellfislk are
relayed interstate, o memorandwm of agreement.
slinll be devleped outlining the control measures
to bo used.)

Public-lealth explanation.—Shellfish trans-
planted from a polluted to a clenn environment
will clennse (hemselves of the polluting bacteria
ar viruses. This is n natural phenomenon re-
sulting from the shellfish feeding processes.
Bacterin or viruses in the body and slell eavity
of the shellfish at the time of transplanting are
either nsed as foad or are ejected in feces or
preudofeces.

The lengtl: of time required for this cleansing
process is influenced by many factors including
original level of poliution, water tempernture,
presence of chemtcals inhibitory to physiclogi-
cal activity of the shellfish, salinity, and vnry-
ing capabilities of the individual animals. Ad-
viee on limiting water temperatures, either
maxnum or minirmnm, shoild he obt ained from
local marine hologists,

Tnvestigmtions by marine biologists have con-
firmed that the psysiological activities of the
Enstern ovster {(rassostrea wirginica) is re-
duced when (he water temperature falls helow a
certain value. 1t has been fonnd that the pump-
ing rate of Fastern oysters is reduced at water
temperatures below 50° F_ and that most ani-
mals stop pumping at a water temperature of
about 11° F.  However, a few oysters show
slight activity at temperatures approaching 32°
F. (41)(42}. This phenomenon was first noted
by shellfish bacteriologisis who found that st -
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ern oysters harvested from polluted areas dur-
ing cold weather hud eoliform contents com-
parablo with those of oysters harvesied from
clean areas during warmer weather (43) (44)
(45).

Gibbard et al. (46) investigating tempera-

ture-indueed hibernation was unable to demon-
strate coliforms in Eastern oysters within o few
days nfter the water temperatures dropped to
32° ¥. The rapidity with which hibernating
oysters become active when the water tempera-
ture rises above the thireshold value was dis-
cussed by Wachter (47) in 1925 and was demon-
strated hy Gibbard ¢f vl (48). The latter
mvestigator found that contamination accom-
panying a sudden two degree increase in water
temperatare from 41° 1o 43° F, was reflected in
the oysters in one day.
. Relaying operations must. be carefully super-
vised by an official State agency since the shell-
fish may contaim pathogenic microorganisms.
Control must apply (o all phases of the opera-
tion including initial harvesting, transportation,
replanting, purification period, and final har-
vesting for tnarketing if the relaying area is
adjacent to a restricted area or to an area con-
taining relaid shellfish which have not been
released for harvesting.

2. Controlled Purification.—Shellfish from
restricted or prohibited areas may be marketed
after effective controlled purification. Purifica-
tion shall be permitted only under the immedi-
ste supervision of the State shellfish control
agency. Water used for purification shall be of
high bacteriological quality and its physical and
chemical properties shall be favorable to maxi-
mum physiological activity of the shellfish.
Stringent vprecautions shall be taken by the
State shellfish control agency to insure that
shellfish harvested from restricted or prokibited
areas are actually submitted to an effective pur-
ifieation process before marketing.

Purification of shellfish from prokibited areas
shall not be approved by the State unless relay-
ing is not practical for biolegical reasons, and
no public-health hazacd wil result from the use
of such shellfish,

Satisfactory compliance —This item will he
satisfied when:

a. The controlled purification aystem, inelud-
ing water treatmeni, has been demonstrated to
be consistently effective for the species of shell-
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fish being purified. 1Purification may be ac-
complished in either a natural body of water or
in tanks,  (In determining tho effectiveness of
the process at least the following factors shall be
investigated : Water temperature, silt or turbid-
ity, dissolved oxygen, presence of chemicals, and
time required for purification.) The bacteri-
ological quality of the purified shellfish shall be
at least equal to shelllish of the same species
harvested from local approved areas.

b. A purification plant operating procedure
s developed and copies are supplied to the
Public Health Service.

c. Water used for purification is obtained
from an area meeting the physical and bacterio-
logical requirements of an approved growing
area, or in the case of treated water the bacter-
iological [imits of the Public Health Service
Dirinking Water Standards (48) are met, If
water 15 to be treated, it shall be obtained from
an area meeting at least the sanitary require-
ments for a restricted area.

d. Water used for purification has chemical
and physical characteristics conducive to max-
imum physiological activity of the shellfish.
{ Consideration shall be given to the following:
Presence of chemicals, turbidity, temperature,
salinity and dissolved oxygen, and to the ade-
quacy of the facilities of the operating agency
for measuring these characteristics.)

e. Shellfish are freed of contannnation and
foreign material adhering to shells before
purification.

f. Shellfish are culled before and after
purification.

g. Purification plant operation is under the
administrative control of the Rcate shellfich con-
trol agency. Purification plants may be oper-
ated by agencies other than the State: however,
msofar as the Nntfional Shellfish Sanitation
Program is concerned, the State is responsible
for satisfactory operation.

h. Laboratory control is maintained over the
purification operation. (ontrols shall include
at least the following: Daily or tidal-cycle bac-
tericlogical quality of water: Rnal hacteriolog-
ieal quality for each lot of shelllish purified;
and, when they are critical factors, hourly or
continuous salinity determinations and tidal-
eycle turbidity determinations.

JANTARY 340t



i. The plant operator possesses a satisfactory
knowledge of the principles of water treatment
and ‘bacteriology.

j- Animals, rodents, and unauthorized per-
sons are excluded from the plant.

k. Plant employees fulfill the ¢ualificatinons
for a shucker as described in seciion B-2R, part
IT of this manual.

l. The State has an effective system for as-
guring that shellfish harvested from reatricted
aress will be submitted to purification before
marketing. Shellfish harvesting from pro-
hibited areas Tor controlled purification shall
be under the immediate supervision of the State.

m, Shellfish from prohibited areas are not
subjected to purification unless the State shell-
fish coutrel agency can show that relaying or
depletion is not biologically feasible; and that
no public-health hazaed will result from the
use of such shellfish.

Public-health explanation—-The ability of
shellfish to purify themselves in clean water
was discovered enrly in the 1900's. The bio-
logical process s vensonably well understood
and is described by Arcisz and Kelly (26) as
follows:

“Purificution is a merhanieal process effected
by the physioclogieal functioning of the shellfish
in clean water. When shellfish are feeding, the
gills act as a filter to strain out some of the
material that may be brought i by the water
whicl: passes througl them. If this water con-
taing sewage, some of the microorganisms in it
nre entrapped in the mucus on the body of the
shellfish and transferred to the alimentary tract.
Some of these are perhaps utilized ns food (49)
and the others drmscharged from the body in the
form of feces and psendofeces, When shellfish
from polluted water are pliced in clean water,
the sewage bacteria are eliminated from the
shellfish, and, since no more are ingested, puri-
fication is accomplished.™
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Tha purttieation process has been investigated
extensively in England and to a lesser extent in
the Tnited Siates and Canada (59) (51) (52).
The techiigque is reliable if proper methods are
sed, anl insofar as is known, s applicable to
all cennmnereial species of shellfish.

Muny of the earlier investigniors suggested
that puritication be secomplished in tanks using
water which had heen subjected to a treatinent
process (d2). The analogy with water treat-
nent was carried to the point of recomunend-
ing u chlorine residuai in the purification tanks.
However, fishery biologists have shown that
shellfish pumping 18 decrensed or inhibited by
even simall quantities of chlorine {(&3) (54).
The inhibitory effect. of chlorinated-dechlori-
nated witer on activity of Eastern oysters has
been noted by the Public Health Service Shell-
tish Sunitation Laboratory.

Sinee purification depends upon the pump-
mg rate of the shellfish, it is important that
the water be free of chemteals or physical char-
actertstics which might interfere with this ae-
tivity, For example, silt or disselved organic
substances may influence the punmping rates of
shelifislhc (i) (363, The relationship of water
teaperature 1o pumping rates has been men-
tioned previously.

Shelltish pevilication facilities have gener-
ally been considered to include holding tanks
aned water treatment facilities (57) (38) ; how-
ever, imvestipations in (anada and England
Lave demoenstvated that purification can be ac-
complished with relatively simple installations
tf the operation is supervised properly (49)
(60 {60) ¢61). Accordingly, any purification
process of procen effectiveness will be accepted
by the national program,

Administrative control of the purification
provess ts necessary fo insure that shellfish are
properly wushed and culled. are held for the
required length of 1hme, and that the purifica-
lton water supply is properly controlled.



Section E

CONTROL OF HARVESTING FROM CLOSED AREAS

1. Identification of Closed Areas.—Shell-
fish harvesters shall be notified by direct no-
tice and warning signs of aveas clased to har
vesting, Closed areas shall be so marked or
described that they inuy be easily recognized
by the harvesters. The wensures necessary to
accomplish delineation and naotification will
vary with the structure of the locul shelltish
industry and with the legal requirements of
each State.

Satisfactory complianee.—This item will be
satisfied when:

6. The boundorier of the closed areas are
marked by fixed olijects or Jandmarks in a man-
ner which permits successful prosecution of any
violations of the closed areas.

b, Shellfish harvesters are notified of the lo-
cation of closed areas by publication or direct
notification (sueh as registered mail} and/or
warning signs posted at points of access to each
closed area. The method of notification and
identification should permit the successful pros-
ecution of persons harvesting shellfish from the
closed areas. (The limiting of shelifish har-
vesting permits to ¢pecific areas is an alterna-
tive to posting or notification, WWhere such &
system is used, posting will be required only for
closed areas which contain market shellfish.)

Public-health explanation—Previous sec-
tions of this marunl have described the public-
health reasons for limiting shellfish harvesting
to areas free of contamination and shellfish
toxins. Methods hiave been described for the
evaluation and elassifieation of such areas.
However, classification is not effective unless the
State can prevent illegal harvesting of shellfish
for direct marketing from these closed nreas.

For the most part, control of illegal harvest-
ing depends upon the police activities as de-
scribed in section E-2. However, adequate de-
lineation of the closed areas is fundamnental to
effective patrol.

The type of area identifiention will be de-
termined by the struciure of the local shellfish
industry. Posting a warning sign is one
method of inferming shellfish harvesters that
an area is closed to the taking of shellfish for
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public-health reasons,  However, if the local
shellfish industry is highly organized, with
hiellfish heing harvested by only a few opera-
tors, identifieation may be accomplished by of-
ficially informing the harvesters that certain
areas are closed to the tuking of shellfish, It is
recommended that the advice of the State’s legal
rounsel be obtained to insure that the mark-
ing of closed areas aid notifieations to shellfish
Larvesters are such that illegal harvesting can
be prosecuted successfully,

2. Prevention of Illegal Harvesting of
Shellfish From Closed Areas.—Closed grow-
ing arens shall be patrolled hy a State ageney
to prevent illegal harvesting. The patrol force
shall be so equipped that its officers will be able
to apprehend persons taking shellfish from
closed areas.

Satisfactory complinnee.—This item will be
satisfied when—

a. There is no evidence that shellfish are
being harvested from closed areas except by
special permit as required to meet local con-
ditions.

b. Closed sheltfish growing areas are pa-
trolled by representatives of an official ageney,
due consideration being given to night, week-
end and holiday patrels, (States may delegate
patrol activities to local orpanizations; hew-
ever, responsibility for effective control will re-
main with the State insofar as the National
Program is concerned.

e. Patrol forees are so equipped that per-
sons observed in closed areas may be appre-
hended.

d. Complete records of patrol activities, in-
cluding violutions wnd court actions, ire main-
tained in the central office of the State shellfish
control or patrol agency. It will be the respon-
sibility of the State to include local patrol ac-
tivities in these records. {See sectlon A, sub-
section 2(e) regarding monthly summaries of
ppatrol activities.)

Public-health explanation.—The primary ob-
jective of the National Program is to insure that
shellfish will be harvested only from areas
which are free of dangerous concentrations of
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pathogenic  micronrganisms,  indnstrial  or
rudivactive wastes, pesticides or shellish toxins,

Growing areas may be classified as to their
public-health suitability for shelltish harvesting
on the basis of infornation obtained by sanitary
and toxicologienl surveys.  However, if local
shellfish harvesters are not convineed of the nead
for restrictions, shellfish may he harvested sur-
reptitiously from the closed areas, Thus, patrol
failure may nullify the public-health sufeguaris
resulting from sanitary survey activities.

The fact that law prohibits the removal of
shellfish from certain areas will deter most per-
sons from attempting to harvest such shellfish
provided they wre aware of the luw and of the
areas which are closed. However, local public
opinion may not support the need for such
closures. In such cases favorable opinion can
probably be developed only through an educa-
tional program or a locally demonstrated need
such as an epidemic or outbreak of paralytic
shellfish poisoning. There is also a minority
element not concerned with the welfare of their
customers and who, through ignorance or par-
pose, will attempt. to circumvent the linrvest ing
restrictions.

Patrols must, therefore, be directed against
three classes of individuuals; i.e., those wlho are
ignorant of the law, those who believe the law
is unjust or unreasonable, and those who have
no regard for the law.

Several mechenisms for improving the effec-
liveness of patrols include educational programs
to acquaint. shellfish harvesters with the public-
health reasons for the closures, elimination of
the “temptation element” Ly depletion, and
relaying or purification. Apprehension, prose-
cution, and punishment of vielators is a final
resort.

The type of patrol organization needed for
any partienfar situation eannot be specitiad snd
i5 determined by the nature of areas fo be pa-
trolled, means of weeess, methods of lurvesting,
wnd species.  Patrol equipinent should be such
that the officers can apprehend persons harvest -
ing shellfish in a closed area. Necessury equip-
ment might inchude patrel boats eapable of op-
erating in open waters: small, high-speed,
readily transportabie hoats, or patrol auto-
mobiles. In many instances, two-way radio will
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be helpful i conrdinating pairvol activities.
Radar surveillance systems might also be of
assistance, particularly durtng foguy weather
or al. night.

Organization of the patrol netivity must take
wito consideration 1he need for night, weekend,
lolidwy, und surprise patrols. Bither nuisance
or coutinual patrol may be used depending on
the nature of the area to be patrolled and the
type of industry.

The adequacy of State lnws us a basis for
prosecution is an important component of this
activity. Shellfish patrol will probably be in-
effective if State laws ave so written or inter-
preted that violaiors cannot le suceessfully
prosecuterd, or if penalties nre so small that they
wre economically unimportant. The latter point.
ey be important in un area where local pubtie
opinion does not support the need for fhe
resiriction.

3. Depletion of Closed Areas.—The Siate
shellfish control or patrol ageney shall super-
vise all depletion operations, Al murket-size
shellfish and as many of the smaller size as can
be gathered by reasonable methods shall be re-
moved in the initial depletion operation. De-
pletion of each area shall be carried out at inter-
vals to prevent the development of market-sized
shellfish.

Satisfactory complionce-—~This item will be
satisfied when—

i. The State shellfish control or patrol ageney
exercises direct supervision over ench depletion
project including patrol of the aren in whick the
shellfish are relaid. (See section I)-1.)

b. All murket shellfish and as many of the
smaller size shellfish as can be gathered by
reasonable methods are removed in the depletion
operation,

c. Stmilar supervised depletion operations
are carried out at intervals to prevent develop-
ment of market-sized shellfish in quantities
which would make commercial harvesting
economicilly practicable in the depleted areas.

Public-kealth  explanation—Complete  re-
moval of shellfish from polluted to clean areas
under appropriate precuutions is the best safe-
guard against contaminated shelltish reaching
the market. In some cuses depletion may be
more econotnical and effective than patrol of
closed areas,
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Appendix A

BACTERIOLOGICAL CRITERIA FOR SHUCKED OYSTERS
AT THE WHOLESALE MARKET LEVEL

The development of satisfactory bacteriolog-
ical eriteria for interstate shipments of oysters
as received at the wholesale market level has
been under consideration since 1850. At that
time the Canadian Department of National
Health and Welfare pointed out that most of
the U.S.-shucked Eastern oysters sold in Canada
had high coliform MPN, high standard plate
counts, or both (2). The Canadian experience
with market standards for oysters was dis-
cussed at the 1956 National Shellfish Sanitation
Workshop (2) and the Workshop adopted on
an interim basis the following bacteriological
standard for shucked Eastern oysters at the
wholesale market level :

“Olass I, Acceptable: Shucked oysters with
a Most Probable Number (MPN) of coliform
bacteria of not more than 16,000 per 100 mi.,
and/or a Standard Plate Count of not more
than 50,000 per ml.

“(lass 8, Acceptable on Condition: Shucked
oysters with a coliform MPXN greater than
16,000 per 100 ml., but less than 160,000 per ml,
and/or a Standard Plate Count greater than
50,000 per ml., but less than 1 million per ml
(The oysters will be accepted on the condition
that the shellfish sanitation authority in the
originating State will make immediate investi-
gation of the producer’s plant and operaticns
and will submit a report of such investigations
to the control agency in the market arca. On
the basis of this report the control agency in the
market will reject or permit further shipments
from the producer in question.)

“Lflasy 3, Rejectable: Shucked oysters with
a coliform MPXN of 160,000 or more per 100
ml., and/or & Standard Plate Count of 1 millien
or more per mb.”

In establishing the above interim standards,

26

137

the 1956 Workshop recognized the limitations of
the coliform group ss an index of quality in that
it. failed to reveal whether the shellfish had been
harvested from polluted areas or had been ex-
posed to contamination during handling and
processing subsequent te removal from the
water. A recommendation was made that in-
vestigations be conducted to evaluate the signif-
icanice of other bacterial indices. The fecal
coliform group was suggested as a possible sub-
stitute for the coliform indices.

In partial fulfillment of this suggestion, a
report on an interstate cooperative study to eval-
uate bacteriological criteria for market oysters
was presented at the 1958 Shellfish Sanitation
Workshop (3). A feature of this report was
the development and evaluation of a method for
the estimation of fecal coliform organisms fol-
lowing a procedure originally developed by
Hajna and Perry (?77). Gross increases in coli-
form organisms were observed during normal
acceptable commercial practices. The magni-
tude of changes in coliform organisms was of
the same order &s those ohserved in plate counts.
The results clearly demonstrated the inadeguacy
of the coliform group as an indicator of the sani-
tary quality of shellfish. It was further con-
cluded that. the plate connt was of equal signif-
jeance in reveuling chance contamination or
violations of acceptable storage time and tem-
perature. On the other hand, the results of the
examinations for fecal coliform organisms re-
vealed a much higher degree of stability as the
shellfish proceeded throeugh commerecial chan-
nels and thus suggested the greater suitability
of this parameter as an index of sanitary quality
ut the wholesale market level.  After due con-
sideration of the report, the 1958 Workshop
changed the interim bacteriological standard
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for fresh and frozen shucked oysters at the
wholesale market level to the following:

Satisfactory. E. eoli density of not more
than 78 MPN per 100 ml. of samples as indi-
cated by production of gas in E. C. liquid
broth media nor more than 100,000 tota)
bacteria per ml, on agar at 35° €. will be ac-
ceptable without question. An £ coli content
of 79 to 230 MPN per 100 ml. of sample or &
total bacteria count of 100,000 to 500,000 per
ml. will be acceptable in occasional samples.
If these concentrations are found in two suc-
cessive samples from the same packer or re-
packer, the State regulatory authority at the
source will be requested to supply informa-
tion to the receiving State concerning the
status of operation of this packer or repacker.

Unsatisfoctory.’s E. coli content of more
than 230 MPN per 100 ml. of sample or
a total bacteria count of more than 500,000
per mlL will constitute an unsatisfactory
sample and may be subject to rejection by the
State shellfish regulatory suthority., Future
shipments to receiving markets by the shipper
concerned will depend upon satisfactory
operational reports by the shellfish regulatory
authorities at the point of origin.

In adopting the above standards, the 1958
Workshop recommended that the cooperative
studies conducted by city and State labora-
tories and the Public Health Service be
continued,

The 1961 Workshop reviewed still more data
collected by the collaborating agencies during
the 1958-81 period (67) and after considerable
deliberation agreed to continued use of the in-
terim bacteriological standards arrived at by
the 1958 Workshop.

The 1964 Workhop considered 4!l bacteri-
ological data available up to that time (Nov.
17-19), including data relative to Crossostrea
gigas, nnd adopted the following stundards on
& permanent basis, versus the previous interim

WE. cod was deficed an culiforms which will produce gan
from E. C. medium within 48 hours at 44.5° C. in 8 water
bath wlil be referred to aa feecal coliforma.
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bisis, as being applicable to all species of fresh
and frozen oysters at the wholesale market
level, provided they can be identified us having
been produced under the general sonitary con-
frols of the National Shellfish Sanitation
Program.\

Satisfactory. Feeal coliform density 7 of
not more than 230 MPN per 100 grams and 35°
C. plate count ' of not more than 500,000 per
gram will be acceptable without question.

Conditional. Fecal coliform density of more
than 230 MPN per 100 grams and/or 35° C.
plate count of more than 500,000 per gram will
constitute a conditional sample and may be
subject to rejection by the State shellfish regu-
latory nuthority. If these concentrations are
found in two successive samples from the same
shipper, the State regulatory authority at the
source will be requested to supply information
to the receiving State concerning the status of
operation of this shipper. Future shipments to
receiving markets by the shipper concerned will
depend upon satisfactory operational reports
by the shellfish regulatory authorities at the
point of origin.

In establishing the above bacteriological
standards the 1964 Workshop took cognizance
of the fact that no known health hazard was
involved in consuming oysters meeting the
standard; that oysters produced in the Gulf
Coast States with warmer growing waters,
could meet the standard if harvested, processed,
and distributed according tothe National Shell-
tish Sanitation Program requirements, and that
the oysters harvested were from “apnroved”
growing areas complying with the standards for
growing areas established in part I of the PHS
Publication No. 33,

WThe standarde are not consldered mesoiugful in the
sbsence of much Information.

7 Fecal eoliform organisws are those which, on transfer
1o E.C. medlum from gus positive presumptive broth tubes
show production of gas after incubation fo 8 water bath at
44.5° C. £0.2° O, for 24 hours. Where air incubsaton !a
at 4357 C. £0.2* O comparative tests must be made to
determine compnruble time of ipcubation.

""Plate count is the numbee of bacteria determined by the
“Htandard Plate Count @ procedure for shellfigh deseribed in
the AP'ILA Uecommended I'rovedures for the Bacteriologlenl
Exgminution of Hen Water and Sheilfish.”
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Foreword

A DECLARATION OF PRINCIPLES

The National Shellfish Sanitation Program
is wn unusual teaming of State and Federa] re-
sources to preserve and manage R natural re-
source for a beneficial use. Although the cur-
rent progeam is of comparatively recent origin,
its development can be 1raced back through sev-
eral centuries of American history. When the
Eurapenn colonisis arrived they found almost
unimagined natural wealth. Forest, rich agri-
culturnl Jand, minerals und space itself were
present in quantities and & variety previously
unknown. To these settlers one of the most
valuahle and readily usable of these natural
resources was the food resources of the sen, par-
ticularly the estuaries. 1t is not surprising that
shellfish were foremost amang their staple food
items.

The vnlue of these renewuble natursl re-
sources to the early settlers was reflected n
coloninl legislution designed 1o encournge their
wise use, In I60M--over 300 years ago- the
Duteh eouncil of New Amsterdam passed an or-
dinance regulating the taking of ovsters from
the East River.  Other early logislation, includ-
ing that of New York (1715), New Jersey
(1730%, amd Rhode Islanmd (1734}, was desipned
to pegalate harvesting, presunmbly as conserva-
tive measures to guarantee a cantinning supply.

The public health problems which were ux
soctated with slellfish in the United States in
the first two decades of the present century
brought a new dimension to natural resource
utilization; i.e., shellfish could not b used for
food unless of acceptable sanitary quality.
This concept was clearly recognized in the PHS.
sponsored conference of 1928 in whirh the con-
cepts of the present cooperative program were
first ontlined and the administrative founda-
tion put down. All parties seemed to reeog-
nize, and accept as fact, the premises that: (1)
shellfish represented a valuable natural food
resource; (2) the cultivation, harvesting, and
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marketing of this food resource were valuable
components in the financial bases of many
coastai communities; (3) a State and Federal
program was necessary to permit the safe use
of this resource; and (4} the transmission of
diseasse by shellfish was preventnble and there-
fore not to be tolernted. It is significant. that
the founders of this progrmm did not take the
parochial stend that the only completely safe
way to prevent disease transmission by shell-
fish was to prohibit its use. Instead, they held
that this beneficial use of the estunries was in
the best publdic interest, and that sanitary con-
trol should e developed nnd maintained which
would ellow safe use. These concepts were rec-
ognizedd in the progrmm which evolved follow-
ing the report of the *“‘Committee on Nanitary
Control of the Shellfish Industry in the UTnited
States” in 1925,

In 1954 the Surgeon Genernl of the U8, Pub-
lic Health Serviee ealled  second nitional con-
ference to discuss shelifish sanitation problems.
Specifieally, the 19054 conferense nddressed 1tself
to e questions of the practieality and need for
this tripartite progeam. There was peneral
agreement that, despite the profusion of tech-
nieal problems, the Lasic concepts were sound
and that it was in the pablie interest to maintain
the program.  Thas, the presence of an irrev.
ocable bond between the apphication of sam-
tary confrols in the shellfish industry and the
condinuing beneficial nse of a renewable nat-
ural resource was again confirmed.

Despire this long-established relationship, the
mationad progean: has tended 1o neglect the see-
ond of thexe hiphasie goals—use of a valuable
mwatural resonree and to concentrate on the
negative poliey of closure of arens of unsuitable
sanitary quality. Littlaetfort has been made by
|I1“ [)rl l;,'r:lln (I3 Il!'\'l']l}]l n l'(l!]lll(‘l]ﬁlltl’]r_\' P](‘]’I](‘n‘
whivh would enconruge corrective action by
State or Federal agencies.  Sandlarly, the pro
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gram has not taken » position on the use of
conservation law even when it was known that
this would increase the programs consumer pro-
tection confidence factor.

In recognition of past history of the shellfish
industry in the United States and of the rela-
tionship of the National Shellfish Sanitation
Program to the effective use of this natural re-
source, the 1964 Shellfish Sanitation Workshop
endorses the following principles:

1. Shellfish are a renewable, manageable
natural resource of significant econom-
ieal value to many coastal communities,
and which should be managed as care-
fully as are other natural resources such
as forest, water, and agricultural lands.

2, Shellfish culture and harvesting repre-
sants a beneficial use of water in the estu-
aries. This use should be recognized by
State and Federal agencies in planning

vili
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and carrying out pollution prevention
and abatement programs and in compre-
hensive planning for the use of these
areas.

3. The goals of the National Shellfish Sani-
tation Program are: (1) the continued
safe use of this natural resource, and (2)
active encouragement of water quality
programs which will preserve all possi-
bie coastal areas for this beneficial use.
It is the conviction of the 1964 National Shell-
fish Sanitation Workshop that survival of the
ghellfish industry is in the best public interest;
that by application of the above principles on a
Stnte-by-State basis, shellfish can continue to
be used safely as food and to make a valuable
contribution to the economic structure of the
Nation both in the immediate present and in the

foreseeable future.
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Introduction

In 1925 State and Jocul health authorities
and representatives of the shellfish industry
requested the Public Health Service to exer-
cise supervision over the sanitary quality of
shellfish shipped in interstate commerce. In
aecenrdance witly this request, a cooperative con-
trol procedure was developed,  1n carrying out
this cooperative control, the States, the shellfish
industry, and the Public Health Service each
accept responsibility for certain procedures as
follows:

1. Procedures To Be Followed by the
State.—Each shellfish-shipping State adopts
adequate laws and regulations for sanitary con-
trol of the shellfish industry, makes sanitary
and bacteriological surveys of growing areas,
delineates nni patrols restricted areas, inspects
shellfish plants, and conduets such additional
inspections, laboratory investigations, and con-
trol nieasures s niny be necessary to insure that
the shellfish reaching the consumer have been
grown, harvested, and processed in a sanitary
manner. The State annually issues numbered
certificates to shellfish dealers who comply with
the agreed-upon samtary standards, and for-
wards copies of the inferstate certificates to the
Pubiic Health Service.

2. Procedures To Be Followed by the Pub-
lic Health Service.—The Public Health Serv-
ive makes an annual review of each State’s
vontrol program including the inspection of a
representative nuwmber of shelifish-processing
plants. On the basis of the information thus
obtained, the I'ublic Health Service either
endorses or withholds endorsement of the re-
spective State control programs. For the in-
formation of health authorities and others
concerned, (s Public Tealth Service publishes
s semimonthly list of ail valid interstate shell-
fish-shipper certificates issued by the State
shellfish-control nuthorities.

3. Procedures To Be Followed by the In-
dustry.—The shellfish industry cooperates by
obtaining shellfish from safe sources, by pro-
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viding dants which meet the agreed-upon
saitary standards, by maintaining sanitary
plant conditions, by placing the proper certifi-
cate number on excli package of shellfish, and
by keeping and making available to the control
muthorities records which show the origin and
disposition of all shellfish.

The fundamental components of this National
Shellfish Sanitation program were first de-
seribed in o Supplement to Public Health Re-
porte, “Report of Committee on Sanutary Con-
trol of the Shellfish Industry i the United
States” (1925), This guide for sanitiry control
of the shellfish industry was revised and reissued
i 1937 and again in 146, Tt was separated
into two parts by publication of Part 11, Sani.
tation of the Iarvesting and Processing of
Shellfish in 1957 and by publication i 1959, of
Part I, Sanitation of Shellfish Growing Areas.
The need for a specialized program of this na-
ture was reaffirmed at the National Conference
on Shellfish Sanitation held in Whashington,
1.C., in 1854 (7) and at the Shellfish Sanitation
Workshops held in 1956 (2), 1958 (3), 1961
{67}, and 1964 (68).

Tlos addition af the shelltish sunitation man-
ual has been prepared in cooperation with the
State shellfish  control authorities in  all
coastal States, food econtrol anthorities in the
inland States, interested Federal uagencies,
Canadian Federal departments, the Oyster In-
stitute of North America, the Pacific Coast
Oyster Growers Association, and the Oyster
(Growers & Dealers Association of North
America.

Since the growimg and processing of shell-
fish are two distinct phases of operation in the
shellfish industry, the manual hias been prepared
in two parts: I: Sanitation of Shellfish-
Growing Arcas; and II: Sanitation of the
Harvesting and Processing of Shelifish. This.
Part II of the manual is intended as a guide for
the preparation of State shellfish sanitation
Jaws and regulations, for sanitary control of
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the harvesting and processing of shellfish, and
for the shellfish industry in the maintenance of
sanitary conditions during the harvesting and
processing of shellfish. It is intended that
States participating in the National Shellfish
Sanitation program for the certification of in-
terstate shellfish shippers will be guided by this
manual in exercising sanitary supervision over
harvesting, shucking, packing, repacking, and
reshipping shellfish, and in the issuing of certif-
icates to shellfish shippers.

The manual will also be used by the Public
Health Service in evaluating State shellfish
sanitation programs to determine if the pro-
grams qualify for endorsement, Part IIT of the
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Manual, “Public Health Service Appraisal of
State Shellfish Sanitation Programs,” sets
forth appraisal procedures in evaluating State
shellfish sanitation programs and is based on
tho requirements contained in parts I and IT.

The provisions of this manual were accepted
at the Shellfish Sanitation Workshop held in
Washington, D.C., November 17-19, 1964, and
unless otherwise stated become effective 60 days
after publication (68).

Evoexe T. Jensew,

Chief, Shellfish Sanitation Branch,
Division of Environmental Engi-
neering  and  Food Protection,
Public Health Service.
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Definitions

And/or.—Where this term is used, and
shall apply where possible; otherwise, or shall
apply.

Approved area.—An area which has been
approved by the State control agencies for
growing and/or harvesting of shellfish for
direct marketing,

Classes of shippers.—(n}) [eshippers are
shippers who transship shncked stock in origi-
mul containers, ar shell stock, from certified
shelifish shippers to other dealers or to final con-
sumers. ( Reshippers are not anthorized to shuck
or repack shellfish.}

(b) Kepackers are shippers, other than
the original shucker, who pack shucked shellfisi
into containers for delivery to the consmmer.
Shippers classified as repackers may shuck
shellfish if they have the necessary facilities,
A repacker may also aet as a shell-stock shipper
if he has the necessary facilities,

(¢} Shell-stock shippers are shippers who
grow, harvest, buy, and/or sell shell stock.
They are not authorized fo shuck shellfish nor
to repack shucked shellfish.

(A} Shucker-puckers  are  shippers
shuck and pack shellfish. A shucker-pucker
may act as a shell-stock dealer. (Shucker-
packers are classifie] as repackers if shucked
shellfish are regulurly repacked.)

who
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Dry storage.—The storage of shell stock
out of water.

Food-product zome.—The parts of food
equipment, including auxiliary equipment (such
as blower pipes and drain valves), which may
e in contact with the food being processed, or
witich may drain into the portion of equipment
with whicl food is in contuct,

Internal temperature.—Actual tempera-
ture of shucked chellfish in the container, as
opposed to the air temperature of the refrig-
etator in which the shellfish may be stored.

Person.—Person shall mean an individual,
or a firm, partnership, company, corporation,
trustee, associntion, or any public or private
entity.

Shellfish.—All edible species of oysters,
elams, or mussels, either shucked or in the shell,
fresli or frozen.

Shell-stock.—Shellfish
their shells,

Shucked shellfish.—Shellfish, or parts
thereof, which have been removed from their
shells.

Wet storage.—The temporary storage of
shellfish from approved sources, intended for
marketing, in tanks containing sea water or in
natural bodies of water, and including stornge
in floats,

which remain in



Section A
HARVESTING AND HANDLING SHELL-STOCK

1. Boats and Trucks.—All boats used in
tonging, dredging, or transporting shellfish,
including “buy” boats, and all trucks used for
hauling bulk shell-stock shall be so constructed,
operated, and maintained as to prevent con-
tamination or deterioration of the shellfish, and
shall be kept clean.

Public-health explanation.—Precautions ex-
ercised in gathering shellfish from approved
growing areas may be nullified by contamina-
tion with bilge water or polluted overboard
water.

Satisfactory compliance.—This item will be
satisfied when—

a. Decks and/or storage bins are so con-
structed and located as to prevent bilge water
or polluted overboard water from coming into
contact with the shellfish. Removable false
bottoms will ordinarily be required in all small
eraft, including rowboats, skiffs, and power
boats, used in the transport of shell-stock.

b. Bilge pumps ars so located that pumpage
will not contaminate shellfish.

¢. Sacks or other containers used for the
storage of shellfish are clean,

d. Boat decks and storage bins are kept clean
with water from an approved source.

e. That portion of boats or trucks {decks,
storage bins, floorbeds, ete.) and all other equip-
ment (shovels, wheelbarrows, rakes, ete.) in con-
tact with shell-stock during handling or trans-
port from polluted areas to approved areas for
relaying are thoroughly cleaned before they are
used for the transport or handling of shelifish
from approved areas.

f. Trucks used for the transport of bulk
shell stock are so constructed as to protect the
shellfish from contamination, and are kept
clean.

2, Washing of Shell-Stock. Shell-stock
should be washed reasonably free of bottom
sediments and detritus as soon afier harvesting
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a8 i3 practicable. The primary responsibility
for washing rests with the harvester. Water
used for shell-stock washing should be obtained
from an approved growing ares, or from other
sources approved by the State regulatory
agency.

Pubdlic-health explanation—When muddy
shell stock are shucked, quantities of mud and
bacteria are mixed with the shucked shellfish,
thereby contributing to high bacteria counts
in the finished product.

These bacteriological changes which take
place during the shucking of oysters (Cras-
sostrea virginica) in the Middle Atlantic States
have been investigated at the Public Health
Service's Shellfish Sunitation Laboratory (Kel-
ly and Arcisz: “Bacteriological Control of
Oysters During Processing and Marketing,”
Public Health Reports, vol. 69, No. 8, Avpust
1954).

During shucking, the percentage of samples
of oysters having coliform Most Probable Num-
bers (MPN’s) in excess of 2,400 per 100 ml. of
meats was found to increase from 18 to 72, and
the percentage of samples of oysters having
coliform MPN’s in excess of 24,000 per 100 ml.
of meat increased from zero to 14. Mud and
detritus adhering to the shells were implicated
as responsible for the increase in coliform
counts.

Muddy shell-stock also make it difficult to
maintain shucking rooms in a clean, sanitary
condition.

Water used for sheil-stock washing should
be of good sanitary quality, to aveid possible
contamination of the shell stock.

Satisfactory compliance.~—~This item will be
satisfied when—

&. Shell-stock are washed reasonably free of
bottom sediments and detritus as soon after
harvesting as is feasible. Washing of naturally
clean shell stock is not necessary. Shell-stock
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should preferably be washed at the time of har-
vesting; however, this may nof always he
feasible because of the harvesting wmethod or
elimatic conditions,  In other instances, shefl-
stock washing by the harvester might intraduce
a sanitary hazard because of the possible ten-
dency of the harvester to wash the shell-stock
with polluted water from a harbor nrea, raiher
than with clean water from a growing area.
State shellfisl control anthorities may, there.
fore, at their discretion, waive the requirement
for shell-stock washing by the harvester when,
in the State's opinion, there are ¢limatic, tech-
nical, or sanitary reasons for such action,

b, Water used for washing shell-stock is ob-
tained from an approved growing area, or from
other sources approved by the State regulatory
authority.

3. Disposal of Body Wastes.—During the
marketing season, body wastes shall not ba dis-
charged overbonrd from a boat used in the har-
vesting of shellfish, or from “buy” boats while
in areas from which shellfish are being har-
vested. The State shellfish control agency, when
necessary, shall specify the device and practices
necessary to eliminate the overboard discharge
of body wastes from boats used in harvesting of
shellfish. Tt is recommended that each State
shellfish control agency maintain an educational
program for all boat owners concerning the
public health significance and dangers inherent
in the overboard discharge of body wastes.

Public-health explanation—Gustrointestinal
infections may he conveyed by shellfish; hence,
it is necessary to protect the shellfish from pel-
lution by disense-cnusing orgnnisms that may
be present in body wastes, T'his item is intended
to protect the shelifish from chance pollution
during harvesting. The discharging of body
wastes from either harvesting or “buy” boats
will be considered in the evaluation of harvest-
ing practices.

Satisfuctory complinnce—This item will be
sutisfied when—
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a. No baly wustes are discharged from a
bant used in barvesting sheblfish while in an area
fram which shellfisly are being harvested.

b, Nuo hody wastes are discharged from a
“bny™ boat whils in an area in which shellfish
are being harvested,

. It isevident that soil cans, if provided, are
wsed for the purpose intended,

d. Soil cans, where used, are so secured and
tocnted as to prevent contmnination of the shell-
fish by spilluge or leakagre.

¢, The contents of soil cans are disposed of
iy clischarge info an approved sewage-disposal
syvstem, and soil cans are cleaned befors being
returned to the boat.' {Facilities nsed for
cleaning fook-processing equipinent may not be
used for this purpose.)

4. Licenses for Commercial Harvesters.—
Kach person who handles unshucked shellfish
prior to delivery or sale to a dealer certified un-
der the cooperative program shail have a valid
State permit or license to do so.

In the cusa of leased land, either the lessee
shall be licensed or the person who harvests
shall be licensed by the State. The Stateagency
having primary responsibility for granting li-
censes shall maintain a record of all such licenses
granted for review by the appropriate Public
Health Service regional office.

Sutisfartory complianee—This item will be
sutistied when—

a. Enelh person harvesting shellfish has a
valid permit or license to do so.

. The State agency having responsibility for
granting licenses maintains a record of all such
licenses granled for review Ly the appropriate
Public Health Service regional office.

c. In the case of leased growing area(s),
either the lessee or the person who harvests shall
be licensed by the State.

1 For use and conatruction of soll-can-washing faciilties, wee
Publle Health Service Fublicatlon No. 668, Hendbook on Boni.
tation of Railroad Bervicing Areas, on male by the Soperin-
tendent of Dogumenta, U5 Government Printing Office
Washington, D.C., 20402, at 20 cents.
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Section B
SHUCKING AND PACKING SHELLFISH

1. Wet Sterage.—Shellfish in wet storage
shinll be protected apainst sewage contamina-
tion. Wet storage shall not be practiced by
a shipper unless written approval is given each
year by the State regulatory authority. This
approvil is to include a sketch, drawn to scale,
showing the approved location of the storage
area, Houts or the water intake for the wet-
storage tanks, and all the potential hazarnds to
which the stored shellfish may be exposed. The
approval statement shall describe the measures
tuken to protect the shellfish from the potential
linzards. The presence of usable wet-storage
tanks in & plant, or the presence of nsable floats
in the water, shall be deemed evidence that wet
storayge.is being practiced.

Public-health explanation.—Removal of shell-
fish from growing beds to storage areas close
to shore and habitations, and frequently in
shallow water, may subject an accumulated
quantity of shellfish to constant or intermit.
tent pollution. Shellfish in wet-storage tanks
nre similarly subject to pollution if the water
is obtained from a polluted source. Shellfish
on fleats are more directly exposed to chance
contamination from boats than are shellfish
stored in the growing areas themselves, since
it is customary to “tlout™ the shellfish near the
surface, where fresh sewage is apt to be found
in greatest concentration. Shellfish on Aoats,
therefore, are protected to a less degree by dilu-
tion than are shellfish on bottom areas.

Satisfactory compliance—This item will be
satisfed when—

a. Shellfish in wet storage are protected
against sewage contamination,

L. Wet storage is practiced only in strict
compliance with the terms of the written ap-
proval of the State regulatory nuthority. This
approval i1s to include: (1) a sketch, drawn to
scile, showing the lecation of the storage area
or water intakes and the potential hazards to

June 1962

156

whicli the shellfish may be exposed; and (2) u
stateinent. describing the measures taken to pro-
tect the shellfish from the above potential haz-
ards.  This written approval shall be valid
for not more than {2 months.

2. Plant Arrangement.—Plants in which
shellfish are shucked and packed shall, to the
extent feasible, be so located that they will
not be subject to flooding by high tides. If
plant floors become flooded, shucking shall be
discontinued until after waters have receded
und the building cleaned.

Shucking and packing operations shall be
conducted in separate rooms. .\ shucked-stock
delivery window shaill be installed in the parti-
tion between the two rooms. Packing rooms
shall be of sufficient size to permit sanitary
liandling of the product and thorough cleaning
of equipment,

A separate room or rooms, or lockers, shall
be provided for storing employees’ street cloth-
tng, aprons, gloves, and personnt articles.

Public-health explanation.—The nature of
the shucking operation issueli that the shuckers'
clothing becomes very soiled.  If shuckers enter
the packing rvom, shueked stock, cans, and other
equipment may become contaminated. 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
piant eleanup and operation.

Satisfactory compliance~This item will be
satisfied when—

a. Processing establishments are so located
that they will not be subject to flooding by
ordinary high tides. (A minimum plant eleva-
tion of at least 2 feet above high tides is recomn-
mended.}) If plant floors are flooded, shucking
is discontinued until after waters have receded
and (he building is cleaned.

b, Shucking and packing operations are
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carried on 11 separats rooms.  Flytight screen-
ing may be aecepted in lien of a solid wall be-
tween the shucking and packing rooms, pro-
vided that the packing room is so situated that
there is no likelihood of the slcked product or
packing-room equipment being contaminated
by splash from the opening room.,

¢. The delivery window is equipped with a
corrosion-resistant. shelf of metal, concrete, or
tile, drnining toward the shucking room and,
if necessary, curbed on the packing-roem ride.

d. Packing rooms nre Iarge enough to permit
sanitary bandling of shellfish and thorough
cleaning of equipment.

e. Rooms or lockers are provided which have
adequate capacity for storing clothing, aprons,
gloves, and other personal articles of employees.

3. Dry Storage of Shell-Stock.—Shell-
stock in dry storage shall be protected from
contaminntion. Rooms, benches, or hoppers
shall be provided for the storage of shell-stock.
Floor wastes from a shell-stock storage area
shall be discharged through a separate drainage
system, or, if discharged into & general drain-
age system carrying sanitary wastes, an airgap
shall be provided,

Public-kealth explanation.—Smooth, wash-
stored where polluted ground or surface water
or floor drainage can accumulate, the shell-stock
may become contaminated. Shell-stock may
also be contaminated by domestic animals and
rodents (see Section B, Items 12 and 15).

Natisfactory compliance.—This item will be
sulisfied when—

a. The storage-area floor is constructed of
material impervious to water, is free from
cracks and uneven surfaces that interfere with
proper cleaning or drainage, and is graded to
assure complete and rapid drainage of water
away from the shellfish.

b. Walls of shell-stock storage rooms and
hoppers are smooth and of material which will
not deteriorate under repeated washing.

t. Shell-stock storage areas are so con-
structed that they will not receive floor drain-
age water from other portions of the plant, If
such construction is not feasible, the shell-stock
should be stored on racks to prevent them from
coming into contact with the floor or with water
which might accumulate on the floor. Shell-
stock storage areas should not serve as an entry
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way to other areas of the establishment. Shell-
slock storage areas are prolected against sew-
age backflow by the installation of an airgap in
the waste line or by provision of a separale
drain system.

. Conveyances or devices used in the trans.
port of shell-stock are so constructed that they
may be easily cleaned and are kept reasenably
clenn.  (Use of impervious materials is recom-
mended wherever possible.}

4. Floors.—Floors shall be constructed of
concrete or other materinl impervious to water,
aud shall be graded to dmin quickly, shall be
free from cracks and uneven surfaces that in-
terfere with proper cleaning or drainage, and
shall be maintained in good condition.

Public-health explanation.—Properly graded
Hoors, of durable, impervious matertal, main-
tained in good condition, permit rapid dispasal
of lignid and solid wastes, and are easily
cleaned.

Satisfactory compliance—This item will be
satisfied when—

a. The floors of all rooms in whicls shellfish
ara shucked or packed, or in which utensils are
washed, are constructed of concrete i good
quality, or of equally impervious tile Iaid
closely with impervious joint marerial, or of
metal surfacing vith impervious joints, or of
any other material which is equivalent 16 mood
quality concrete; and when the floors are main-
tained in good repair.

b. The floor surface is smooth, und graded
to drain, and the junctions between floors and
walls are impervious to water.

5. Walls and Ceilings.—The interior sur-
faces of rooms in which shelltish are shucked
or packed, or in which ntensils are washed,
shall be smooth, waslulle, light colored, and
ket in good repair.

Public-health erplunution—Smooth, wash-
able walls and cellings are more eastly 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 deteetion
of unclean surfaces. Clean walls and ceilings
are conducive to clean shelfish bandling.

Natisfactory camplinnce.— This item will be
satisfied when interior surfuces are of tile, eon-
crete, cement plaster, conerete blocks, painted
wood, or equivalent material, having a smootl,
washable, light-colored surface. (Structural
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members may be exposed, provided thnt they
do not interfere with cleaning.)

6. Fly-Control Measures.—All outer open-
ings to toilet and wash rooms, shucking and
packing rooms, utensil cleaning and storage
rooms, and locker rooms shull be effectively
screened during the seasons when flies are pres-
ent, unless other effective means are provided
for preventing the entrance of fies, KEffective
in-plant iy-control measures shall be used ta kill
or capture flies which may enter the plant
despite the screening.  Shell-stock storage
rooms shall be screened as necessary, to prevent
the entrance of flies into the other portions of
the plant. All interior doors or other openings
into the packing room should be screened
whenever necessary to keep the packing room
free of flies.

Public-kealth explanation.—Flies may con-
taminate the shellfish with disease organisms,
thus nellifying the effectiveness of all other
public-health safeguards.

Satisfactory compliance—This item will be
satisfied when—

a. All outer openings are effectively sereened
whenever flies are present; or other effective
devices are provided to prevent the entrance
of flies,

b. Sereen doors open outward and are self-
closing.

. Flies are not present.

d. Necessary internal fly-control measures
are used, and such measures are approved by
the State regulntory anthority.

7. Lighting.—Ample natural and/or artifi-
eial Tight shall he provided in all working and
storige rooms.

Public-health erplanation— Adequate tight-
mg encourages cleanliness of rooms, equipment,
and product, and helps to prevent eyestruin.

Satisfactory complivnee-—This item will be
sntisfied when work and storuge rooms sre
lighted to at least the intensity indicated below :

Type of arra Fool-randles of illuminutian !

1

Warking sutrfuces in packing roos__ .. ______ %
Shuckbys henehes and ntensil-washing nrogs___ _ i
Storage rooms, ncluding cold-storage reoms_ B

LApproximate.  Mewsnre as jncldent l3ght.
TOverall {lum!nation level In area should be ot least 10 fr..¢
? Measured 30 joches gbove the Boor
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8. Heating and Ventilation.—Working
rooms shall be ventilated, and shall be heated
when necessary.

Public-health  explanation—Uncomfortable
working conditions impair the efficiency of the
workers, and may result. in insanitary practices.

Proper ventilation reduces condensation, and
aids in retarding the growth of mold.

Satisfactory compliance—This item will be
satisfied when—

a. A comfortable working temperature is
maintained,

b. Sufficient ventilation is provided to elimin-
ate odors, discomfort, and excessive condensa-
tion,

9. Water Supply.—The water supply shall
be easily accessible, adequate, and of & safe and
sanitary quality.

Frublic-health explanation—The water sup-
ply should be accessible in order to encourage
its use in cleaning operations; it should be ade-
quate to insure proper washing, rinsing, and
bactericidal treatment of the equipment; and
it should be of a safe and sanitary quality, to
avoid contamination of the equipment and
product.,

Satisfactory compliance.—This item will be
satisfied when—

&. The water supply is approved as safe by
the responsible State authority, or complies
with the Public Health Service Drinking Water
Standards.  (Private water systems are so con-
structed and operated as to be at least equal to
the recomnendations contained in  Public
Health Service Publication No. 24, “Manual of
Individual Water Supply Systems.”)z?

b. AN shell-stack storage rooms, shucking
and packing rooms, wied ntensil waslirooms are
provided with water outlets,

c. An automatically regulated hot-water sys-
tem is provided which has sufficient capacity
to furnish water with a temperature of at least
1307 F. during all hours of plant operation,

2 Thiz publleatinn 1s obtaluahls fram the Bnperintendent of
Dcuments, U8 Government Frinting Office, Warhingtan,
DO 20402 0 priee 40 fonts

A The regulatory ageney shoulil ¢ollect water samples for
bacterinlngiral sxnmination at not lexs than semtannoupl in-
tervals 4 the supply should be from o privabe sauree. In
addition. =umples for barteriobogical examination shoubl be
coHected fram all new private sourees of supply before they
are uzed, and from eepaired supply facilities after they hase
heen disinfectwd  Racterindogical eramination shall b marde
In conformity with the standard methods recommended hy
ithe American ublic lealth Assoclation.
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d. Sufficient water is available for all plant
needs. {Nonpressure supplies will not consti-
tute compliance.)

e. Hot and cold water outlets are provided st
each sink compartment, except. that warm water
only may be ncceptable at handwashing sinks,
as provided by Section B, Item 10e.

10. Plumbing and Related Facilities.—
Plumbing shall be installed in compliznce with
State and local plumbing ordinances, or, in the
absence of such ordinances, shall be substantial-
ly equivalent to the recommendations contained
in the American Standard National Plumbing
Code ASA A408-1955* Lavatories with run-
ning hot and cold (or warm) water shall be so
located that their use by plant personnel can
be readily observed. Signs shall be posted in
toilet rooms and near lavatories, directing em-
ployees to wash their hands before starting work
and after each interruption. Conveniently lo-
cated, separate toilets shall be provided for each
sex; however, separate toilet facilities for each
sex shall not be required when family shucking
is carried on and satisfactory toilet facilities are
located nearby, or when the plant has fewer
than 10 employees.

Public-heaith explanation—The organisms
causing typhoid fever, paratyphoid fever, dy-
sentery, and other gastrointestinal diseases may
be present in the body discharges of cases or
carriers, and may thus be present in the drain-
pipes in the plants. Correctly installed plumb-
ing protects the water supplies from back
siphonage through improperly installed fixtures
or equipment. A safe water supply in a plant
contributes to product purily and to the safety
of the workers,

Handwashing facilities, including running
water, soap, and sanitary drying facilities, are
essential to the persunal cleanliness of food-
service workers. The posting of a handwashing
sign is necessary to remind plant-employees of
this important public-health practice.

Satisfuctory compliance—This item will be
satisfied when—

n. Plumbing is installed in compliance with
State and local plumbing ordinances, or is sub-
stantinally equivalent to the recommendations
contained in the American Standard National
Plumbing Code ASA Aj0.8-1955.

+This publication Iy obtninable from the American Society
of Mechanien! Epgineers, 28 West 38th 3t, New York, NY.
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b. There nre no cross-connections between
tita approved pressure water supply and water
from a nopapproved source, and there are no
fixtures or connections through which the ap-
proved pressure supply might be contaminated
by back siphonage.

¢. There is at least 1 lavatory for every 20
employees among the first 100 employees, and
at least 1 lavatory for each 25 employees in
excess of the first 100. {Twenty-four lineal
inches of wash sink or 18 inches of a circular
basin, when provided with water outlets for
such space, will be considered equivalent to 1
lavatory.)

d. Handwashing facilities are convenient to
the work areas, and are so located that the per-
son responsible for supervision can readily ob-
serve that employees wash their hand before
beginning work and after each interruption.
(Ordinartly, there should be at least one lava-
tory in the packing room for use by packing-
room workers.)

e. The lavatories are provided with hot water
(at least 100° F.), either from a controlled-
temperature source with a maximum tempera-
ture of 115° F., or from a hot-and-cold mixing
or combination valve. (Steam-water mixing or
steam-water combination valves are not
acceptable.)

f. Supplies of soap and single-service hand
towels are available near the lavatory. (Other
sanitary drying devices, if approved by the
State regulatory agency, are also acceptable.)

g. Handwashing signs are posted in toilet
rooms and near lavatories,

h. The toilet-room doors are tight-fitting and
sel{-closing.

i. The toilet rooms are kept clean and in good
repair.

j- A supply of toilet paper is available in the
toilet rooms.

k. At least 5-foot-candle illumination (nat-
ural or artificial) is provided in toilet rooms;
and toilet rooms are ventilated by a direct
opening to the outer air, or Ly a mechanical
ventilating system. (Exhaust fans, if nsed,
should have a minimum capacity of 2 cubic feet
a minute per square foot of floor urea.) \ir
vents should be screened or have self-closing
louvers.

I. Conveniently located, sejrirate toilets are
provided for each sex, excepting that separate
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facilities need not be required when family
shucking is carried on and satisfactory toifets
ars loeated nearby, or when the plant has fewer
than 10 employees. The number of water
closets provided complies with applicable State
Inws. In the absence of such laws, the follow-
ing number of water closets should he provided:

Number of watler
closets !
Number of employees e
Male Female
7 N 1 1
10to 24 __________________ 2 2
25t049. ... L. ...... 3 3
0to 4 ... 4 4
5t 100__ ______ __________ *5 15

| Wherever urlnuls are provided, one wuter closet less than the jrumber
specified may te provided [or each urinol installed, except that Lha
pumt er of water closels in such cases should not T e redueed Lo less than
two-thirds of Lhe mininmam specifieg. A 24¢-Inch trough will Le considered
equivalent 1o | urinal.

1 Une additional fisture for every 30 employees over 1he first 100,

m. No drainpipes or wastepipes are located
over food processing or storage areas, or over
areas in which containers or utensils nre stored
ar washed.

11. Sewage Disposal.- -Sewage shall be dis-
charged into poblic sewers wherever possible.
Where private sewnge-disposal systems must. be
utilize<l, they shalt be construeted according to
State and loeal requirements; provided, that
privies shall be aceeptable only where water-
earrhiyre systems arve not feasible. All newly
ronstructed andividun]l water-carvinge systems
shail be at least equal to the recommendations
contained in the »Mannal of Septic Tank Prac-
tiee,” Pablie Health Service Publication No,
36 AN sewage-disposal faeilities shall be so
consteacted and mnindained that waste will be
inaceessible to flies and rodents,

Publie-heulth eoplonation~—The ovganisms
causing (yphoid fever, paratyphoid fever, and
dysentery niy b present in the bady <lischarges
When sewage-disposal
facilities are of asatisfactory type, there is less

nf IR T TD I Y l':ll'I‘il‘l'h‘.
[rsxibibity that the shetlfish being provessed nay
become contamiated with fecal nutierial ear-
vied by flies or rodents.

= This publication Is vhiainable From the Superintendent of
Ducuments, T % Guoverament IPeinting Offee, Washington,
D.C, 20402 ; price 40 conts
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Nonewater-earrimge sowage-chisposal systeins
should be of o sanitary type, so that excretn are
ot ticessible to fHies or rodents.

Neatisfuctury eamplioner --This item will be
sutisfied when—

e Sewigre s discharged into public sewers
wherever possible,

b Any facilities
utitizenl are constructed and operated so as to
comply with State and local requirements and
privies are accepted only where water-carriage
systems are infeasible.  Any newly constructed
individual water-carriage systems are at least
erqual to the recommendations contained in the
“Manual of Septic Tunk Practice,” Public
Health Servica IPublieation No. 526.

¢. No human excreta ure accessible 1o flies or
rodents.

12. Rodent Control. — Shellfish-processing
plants shall be free from rodents.

Public-health  eaplination.—Rodents may
contuminute the shellfish, utensils, or containers.

Seatisfuctory complinnee —This item will be
satisfied when-—

a. The plant is so constructed as to prevent
ready entrance of rodents, and there s no evi-
denco of rodents in any part of the plant,

k. Radenticitdles which are highly toxic to
hunrins are nat stored in shelbfish-processing
plants, and are not used except under the su-
pervision of a licensed pest-control operator or
otlhier qualitied specialist.  (Rodenticides which
have a low toxicity for bumains should be identi-
fied, stored, and wse' 'n such a mauner as to
prevent contamination of the product or ingre-
dients, and to cause no health hazerds to
employees.)

13. Construction of Shucking Benches and
Tables,—The tops of shucking henches and
taliles, und contiguous wulls ro a Leight of at
least 2 feet above the bench top, shall be of
smooth conerete, corrosion-resistant metal, or
other durable, nonabsorbent material, free from
eracks, and so constracted that drainage is con
plete and vapid and ts divected away from the
stored shellfish,  Shucking blocks shali b easily
elenable. Wooden shineking ocks, if used,
<hall be of solbl one-plece eonstriction, and
shiall bo eusily removable.  Shucking Mocks of
lead or other toxic nuutermls are prolibited,
Stmils o stalls, if any, shall be of painted,

private  sewapre-disposal

Gisleed material,
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Public-health explanation.—VUlnless shucking
benehes, stands, blocks, and stalls are made of
smiooth material and are easily cleaned, they
will become very dirty sunl may contaminate
the shellfish,

Satisfuctory complianee —This item will be
sitisfied when—

1. Shucking benches and contiguous walls to
1 height of ut Jeast 2 feet above the beneh tops
nre of smooth concrete, corrosion-resistant
metal, or other durable, nonabsorbent materinl,
free from cracks,

b. Benches drain completely nnd rapidly, and
drainage i directed away from any shelifish on
the benches.

c. Shucking blocks are easily cleanable; of
nontoxic material; of solid, one-piece construc-
tion; and, unless an integral part of the benel,
are easily removed from the shucking bench.
(Lend is acceptable for weighting breaking
blocks only where the shellfish or knife will not
come into frequent contact with the metal)

d. Stands (orstalls) and stools are of painted,
finished material.

e. Shuckers’ stools have no attached padding,
and are so constructed as to be easily cleaned.

14. Construction of Utensils and Equip-
ment.—The food-product zone of utensils and
equipment, including that used for ice-handling,
shall ba made of smooth, corrosion-resistant,
impervious, nontoxic material which will not
readily disintegrate or crack; and the utensils
and equipment shall Le so constructed as to be
easily cleaned, and shall be kept in good repair.

Public-health explanation—Colanders,
schucking pails, skimmers, Dlowers, and other
equipment or utensils which come into contact
with the shucked shellfish and which have
eracked, rough, or inacressible surfaces, 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.

The slime and foreign material which ac-
cumnulate in blower airpipes belew the liquid
level afford an excellent breeding place for
bacterin. This material may be dislodged and
forced into the batel of shucked shellfish then
in the blower, thus increasing the basterial ron-
tent of the sliellfish.
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Satisfaclory compliance—This item will be
satisfied when—

a. ANl pails, colanders, skimmers, paddles,
tables, storage containers, returnable contain-
ers, blowers, and other equipment which come
into contact with shucked shellfish, or with ice
used for direct coocling of shellfish, are con-
structed of corrosion-resistant, nonabsorbent,
nontoxic, smooth material which will not read-
ily crack or disintegrate. {The use of enameled,
tinned, or galvanized material in the food-prod-
uct zone of equipment other than single-service
shipping containers is not acceptable.}

b. There are no exposed screw, bolt, or rivet
heads in the food-product zones, and all joints
in the food-product zone are welded or soldered
flush and have a smooth surface. (The use of
welded joints which have been ground smooth
is recommended, because soldered joints have
been proven to be generally unsatisfactory for
equipment used in the shellfish industry.)

¢. Tanks, tubs, and shucked-stock storage
containers are so located that their top rim is
at least 2 feet above the floor.

d. All utensils and equipment are in good
repair.

e. All equipment, including external and in-
ternal blower airlines and/or hoses below a point
2 inches above the overflow level of the tank,
and blower drain valves, is so constructed as to
be easily cleanable; when perforations in skim-
mers and colanders are smooth, to facilitate
cleaning ; when all internal angles in the food-
product zone are filleted or otherwise fabricated
to have an internal radius of at least 1 inch;
arl when there are no V-type threads in the
food-product zone of the blower. (The use of
wire mesh in the food-product zone of equip-
ment is not acceptable).” Non-fond-product
zones of equipment should be so constructed that
they can be kept in a clean, sanitary condition:
seams and joints should he welded, whenever
possible; outside seams should be welded or
filled with solder; and there should be no in-
accessible spaces in which dirt or organic ma-
terial might accumulate.

7 Sanltary Standards describing the construction of valves,
fiiting=, and pumps may be obtained from International Ae-
snclation of Mllk and Food Ranltarians. Inc. HKor 47,
Shelbyville, Ind. {"ubllic lealth Service Poblication No 843,
Eheliftah Induxtry Equipmen! Conafruction Fuides, abtalnable
from IPHS regional affices, containg guldes for sonitary con-
slruetion of whellfinh blower tank<, sklmmers, returnable
shipping contoinery, anil ahncking hucketa and pane.
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f. Fhe Blower dran is not direetly ronnected
with a wewer,

o A statad or shelf constructed of corrosion-
resistant materiad, Jocuted so that the rim of
the receiving contuiner will ba at tenst 2 feet
alwve the Aoor, is provided wler all chutes
from skinuners and bBlowers, unless blowers
diseharge directly (o o slammer.

h. Air-pump intakes are located in n pro-
tected plice,

1. Containers are clean: are fabrieated of
ninmdoxie metal, waxed paper, glass, or other
impervions mnferinl; are so desipmed and fab-
ricates] that the contents will be protected from
contmmination during shipping and storage;
covers of returnable eontuiners are so designed
s to protect the pouring lip of the container;
and returnable contniners are sealed so that
tarapering can b detected,

i- Al Blower tanks, skimmers, returnnble
glupping contniners, shucking buckets and pans
purchased sud ‘or instaled after September 3,
1965, shall comply with the sunitation require-
ments contained in the Nheflffich  Tudustey
Equipment Consteoetion Fuides published by
tha Pahlic Health Serviee.  (Caopies are avail
abile fram State shellfisle sanitation ngencies or
PHS repgtonal offices.)

15. General Cleanlinessa,- Premises <hull he
kept clean andd free of beter and rubbish,  Mis-
rellaneans and wmsed equiprent and articles
which sre not necessary 1o plant operations shall
not be stored in rooms used for shell-stock star-
age, slaicking, packing, or repacking, No do.
mestie unimal or fowl ghnll be permitted to bo
in n shellfish-processing plant.  The shell-stock
storage, shucking, and packing portions of the
phlant, when in uperation, shiall be restricted to
the Lhinndhng of shellfish.  Unauthorized per-
sons shal! be excluded from the plant.

Public-health erplanation.. The presence of
unused equipment and material interferes with
the proper cleaning of the plant and equip-
ment, and may, therefore, contribute indirectly
te contamination of the food product. Shelt or
shncked stock may be contaminnted iy domestic
antmals, fowls, or rodents,

Satisfuctory complinnee—This item will be
satistied when—

a. Material and equipment not in routine use
wre not stored 1 rocms used for shell-stock stor-

Mux 1tWn
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apeey shacking, packing, repacking, or eontainer
storngre.

e The shelb stock sorage, <hieking, and
packing portions of the plant wre net used for
ather operdions while shellfish are beng
provessed.

¢. No domestie aninminls, radents, or fowl are
permitted in chellfish-processing plants.

d. Only personnel engaged in packing apera-
tions, supervisory personnel, authorized inspee-
tors, or other persons speeifieally authorized by
the plant manager, nre allowed in (he shell stock
stornge, shucking, or packing rooms during
periads of aperation.

e. Primised are clean and free of litter and
rubbish.

f. Shuckers do not go inte or through the
preking room for any purpose.  {An exception
may be amade in «mnd} operations, where an em-
Ployee may work in both the packing room nnd
the shirking room.  In suech eases, the eniployee
shauld be required to change aprons aned wash
his hands thoroughly before enfering the pack
ing room.}

16. ('leaning of Buildings and Equip-
ment.. Rhucking  benclies, shacking  stoals,
Hoors, snd f necessary, walls of the shelistock
storage roonns amd packing and shueking rooms
slidl e eleaned within 2 hours after the day's
operafions have censed. Windows and sky-
lighrs shall be kept clean, Refrigerntors shall
b kept clean. AL wrutpiunt, utensils, and
work sorfuces, ineluding the external and in-
ternat blower nirlines and blower drnin valves,
shall be cleaned by serubbing with water and
deterpgent and rinstnge with potable water within
2 liours after the day’s nperations have ceased.

Public heatth  crploaation. Clean  work-
rootns ahd refrigerators vedonee the eluinee of
contununsting shellrk -t during shacking and
processing.  Slnwcked shellfish cannot be kept
clean and =afe if permitted to come into contact
with equipment which has not been sapitized.
Bactericudal treatment is not offective unless the
cquiptent = best thoroughly cleaned,

The detervnnation  of  adequate  cleanup
factlities will depend upen the method of
bactericienl treatinent selected (see Ttem 17)
aril - plat-by-pdant determination of  what
eo npment and wlensils may best be wiashed in
womink and what equipment nay Lest be washied
i plaee”  Detergents and hrushes, ineluding
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specint hrushes that may be needed for cleaning
suipment such ns hlower lines, should e
availnble.

SINK WASHING

Wash sinks should be made of impervious,
nontoxie malerinl, Nink companrtments should
be Inrgre enougl to perniit the complete immer
ston of the lanrest utensil 10 be sink-washed, A
second compartment shoukd be provided in the
sink for clean-water rinsing between washing
and bactericidal treatment, untess some otiier
scceptable method, such as n Spray rinse, is
provided, In the case of bactoriendal trentment
by ammersion in et wager (Ttem 1Tu(2)}, both
the bactericidal trentnient nnd rinse may be ac-
complished simultaneousty in the second com.
pariment.  TF bactericidal treatment hy means
of smmersion in chemienl sobations {Iteme I%n
{3} )18 xelected, u separnte compattiment shogld
be provided for this operation.

Number of Compartmenty Requered in Sink

Method of vinse
Method of bactericidal treat.
ment

Immersion|  Spray

Steam cabinet 2 ‘ 1

Hot water (170° Fy, 2 {1

Basteticilal solution 3 2
I

* Not applicable.

IN-PLACE WASHING

Utensils and equipment. which have to be
washed “in place™ will require the same three
steps of wash, rinse, and bactericidul treatment.
A watertight container, such as a blower tank,
18 best swashed by preparing a solution of the
detergent in the container itself and using this
to scrub all parts of the unit. Rinsing, pref-
erably, should be accomplished either by com-
plete filling or by thorough spray rinse, The
bactericidal treatment methods nre described m
item 17,

Satisfactory compliance~This item will be
satisfied when—

n. Shell-stock stornge, shucking, and packing
roonis are clenned within 2 hours s fter the day’s
operations have censed.

b. Allutensils, eqnipment, and work surfaces,
including the external and internal blower air.
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hnes Delow the tank's liquid level, are cleaned
by serubbing with water and detergent and rins-
g with potable water within 2 hours after the
day’s operations have ceased.

¢. Cleaned beachies, blocks, and stalls are
flushed or sprayed as often ns fiecessury, and
at least once eaclh week, with a solution contain-
g not less than 100 parts per million of avail-
able chlorine, or other disinfecting agents in
effective concentrations ns approved by the
State regulatory authority,

d. Refrigerators are ¢lean.

o Adequate cleanup facilities, including
sinks, bactericides, detergents, and brushes, are
availuble within the plant. Where chemicnl
bactericides are used, s third compariment or
spray rinse must be installed to permit a clean-
water rinse between washing pnd bactericidal
treatmemt,  (Ninl compartments should be
large enaugh to permit complete immersion of
the largest utensil to be washed.)

f. Al shelves, tables, nnd other equipment in
the shucking and packing rooms are clean.

£. Wash tanks, blowers, and containers for
shucked-stock holding are flushed or spray-
rinsed  with tapwater after each emplying.
(Lismantling is not necessary.)  Periodic
clean-water flushing of shucking bencles,
utensils, tuble surfaces, and other equiptuent
during working periods is recommended.

17. Bactericidal Treatment of Utensils
and Equipment.—All utensils and equipment
m the shucking sl packing rooms whicli come
to contact with shucked shellfish shall be sub-
Jected to an effective bactericidal provess ui the
end of each duy's operation

Large equipiment. whicl, niight be recontami-
nated before use shall be cleaned at the end of
cach day’s operation, and shall be subjected to
effective  bacterividal  trentnient immediately
Lefore use,

Returnnble shipping containers, if used, ape
subjected to an effective hacterienial trent ment
process on the day they are 1o le used, and are
Protected agrinst contmination until illed.

! Contalnera which hrve heep subjected to bactericlidal
trestment should heve a resldual bacterial plate count of ot
mars than 1 per mibliliter of capacity, and Aquipment not
over 50 cotenlem par 8 square inches tie 1 per squnre cmit
of Tood-tonteet nurface in R oyt of 4 sARLDlew. | Rer Stgnd-
ard Methoda for the Eramingtivn af Dairy froducts for
informativn on Apparatun and procedure for making rinwe
and awab caunte )
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Amounts of Chiorine Compounds Required To Give Approzimately 100 p.p.m. of Chlarine by Readily Available Measuring

Devices
Volume of water Dry chiorine compounds— availuble chlorine Liquid hypochlorite solutions.-
{gallona} available chlorine
i3 percent 25 percent T percend ! percend 5 percent
20, . e Shitbes_ .. .. __ 3tba_ ..ol Bethso oL L. Jeups. _____ . 10 tbas,
80 _ . ____ Pltba_____.... Glathe. . ______ 2y tba, L ___. Sptsoo. oo ] 1Y cups.
60, o beup. oo 10tbs_ . ... __ etbs ... 4N ple. .. .. __| 2 cups.
BO.___...... - 13 cups. _._.... 13 the. . A% ths_ ________ 6apts. . _.. .1 2% cups.
W0, ... 1% cupse. .. _._. lewp. . ___.__. Biths ... ... . dqts.____._.__{ 3 cups
150 . ... 2¥ cups___.____ ecupa......_. Oths_ ... .. Gats...____.__.| 43 cups.
200 ... .____._ 3% cups__.___._ 2cupa. . _..... | 12tbs__________| 2gals. __.._..__ 3 pts.
Norr

Dry measure

1 tablespoon {the.)—approximately 0.3 ounce.
1 cup or \1-pint—approximately 5 ounces,

Public-health ezplunation.—Shellfish furnish
an excellent growth medium for bacterin or
other microorganisms. Small numbers of bac-
teria which might remain on improperly sani-
tized equipment may multiply to tremendous
numbers in the finished pack.

Satisfactory compliance—This item will be
satisfied when—

a. All utensils and other equipment lave
been treated by one or more of the following
methods: *

(1) Exposure for at least 15 minutes at a
temperature of at least 170° F., or for
at least 5 minutes at a temperature of at
least 200° F., in n steam cabinet
equipped with an indicating thermom-
eter ' located in the coldest zone. (Ab-
sence of a thermometer violates this
item.)

If steam is used in the bactericidal
treatment of blowers, n suitable cover
and indicating thermometer are pro-
vided. A vent or valve should be in-
stalled at the bottom of large steam

*In mediom and large shucking plants, n steam cabinet
with auxitisry ateam boller 1o & most entiefactory fype of
equipment for bhactericidal treatment of utensils and
equipment.

" Thermometers sheuid be accurate to withln 2* F., should
bare gcale divisions not greater than 2* F., and should be
8¢ instailed as to be easily read. Accuracy of thermometsr
should be checked at least ococe cach Year by the Staie
regulatary agency.
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Liquid meagyure

I {ablespoon or 3 teaspoons—approximately 15 milli-
liters.
L eup or ¥-pint—approximately 16 tablespoons.

cabinets, to permit the discharge of
cold air when steam is admitted.”

(2) Immersion in hot water of at least
170° F., for at least 14 minute. (An
accurate indicating thermometer 1is
provided and used.’*? Ordinarily, a
hooster heater is necessary for water
tobe maintained at 170° F,

In the bactericidal treatment of
bMowers by this method, the blower may
first be filled with water and then
brought up te 170° F, by the addition
of steam. This temperature should be
checked by the indicating thermometer,
and the 14-minute contact period meas-
ured after reaching this value, In
practice, it has been found desirable
to provide n connection to, or a remov-
able section in, the blower line above
the liquid level of the tank, where
steam or hot water can be introduced.

(3} Immersion for at least 1 minute in,
or exposure for at least 1 minute to, n
flow of a solution containing not less
than 50 parts per mtllion of free chlo-
rine. All product-contact surfaces
must be wetted by the bactericidal so-
lution, and piping so treated must be

M Steam or hot-water treniment shall not be areepted as
satisfactory complianee unless the equipment or conteiners
are completely lmmersed of completely exposed for the

required time or longer, at the required temperature or higher.
thraughout the perlod of expoaure.
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filled.  Bactericidal sprays containing
not less than 100 parts per million of
free chlorine may be wsed for large
equipment. Bactericidab  freatient
with chemicals is not effective unless
the surface has been thoroughly
cleaned,

Bactericides other than chlorine should not
he accepted by the inspector until official tests
Liy the proper regulatory authority have demon-
strated that the bactericide in question is sat-
isfactory for use in connection with shell-
fish sanitation. The local inspecior should con-
sult his State lwalth organization regarding
other bactericides in use in his area, so that he
may be certain he is using the proper tests for
effectiveness and concentration,

b. Large items which cannet be stored in a
protected place are given effective bactericidal
treatment immediately before starting each
day's operation.

18, Storage of Equipment.--Equipment
and utensils which have been cleaned and given
baclericidal treatment shall be stored so as to
bs'protected against contamination.

Public-health cxplination—The results of
cleaning and bactericidal trentment may be
negated by improper storage of the treated
equipment,

Sutisfactory compliance—This item will be
satisfied when the treated equipment is stored
wlere it will be protected from contamination
or unauthorized handling. ({The utensils may
ba stored in the steam chest, in a specizt cabinet,
or in the packing room on clean shelves, stands,
tables, or racks. Sterage racks should be at
least 2 feet above the floor. )

19. Source of Shellfish.—All shellfish shall
be obtained from u source approved by an offi-
cial regulatory agency.

Public-health explanation—The positive re-
lationship between sewage-polluted shellfish
and enteric disease has been demonstrated many
times. The bacterial content of shellfish will,in
genernl, mirror the bacterial quality of the
water in which they have grown. Because
shellfish pump and filter a large quantity of
water, the bacteria count of the shellfish will
normally exceed the bacteria count. of the water
in whielt they grow. The shellfish-water bac-
teria ratio depends upon the shellfish species,
water temperature, presence of certain chem.
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irals, and varying capabilities of the individual
animals. If the water in which the shellfish
ire grown contains sewnge, it may be assumed
that the shellfish will also contain sewnge bac-
teria or viruses, some of which may be capable
of causing disease in man,

Murthermore, there i1s evidence that or-
ganisms of the Salmonelia group, at least, will
survive in shellfish for a considerable length
of time after harvesting. Kelly and Arcisz
{“Suarvival of Enteric Organisms in Shelifish,”
Reprint No, 3249, vol. 69, ne. 12, Dec, 1954, pp.
1205-1210, Public Health Reports) have shown
that viable S. schottmaeileri will persist for at
least 49 days in shell oysters, Crassostrea
virginiecq, stored at a temperature of 40° F.
However, there was little evidence of multipli-
cation of the bacteria in the shellfish during the
storage period. In the same study, it was re-
ported that 8. sehottmuelieri persisted in soft
clams, M ya arenaric, stored at o temperature of
40° F., throughout a normal storage peried.

Other public-health hazards may result from
the presence of a naturally occurring paralytic
shellfish poison in certain species of shellfish.
The occurrence of this poison is apparently re-
lated to the concentration of a dinoflagellate,
Gonyaulex, in the water of the growing area.
Species of shellfish which may accumulate this
poison under appropriate conditions include
Wytilus californianus, Mytilus edulis, Mya
arenaria, Saridomus gigantius, Donax serrq,
and Modiole modielus. The poison occurs only
in well-defined areas and, in some instances,
only during certain seasons, It is not wide-
spread over all shellfish-producing areas.

Cooking does not insure safety of shellfish
since, in ordinary cooking processes, shellfish
mey not be sufficiently heated to insure a kill of
pathogenic organisms, although a considerable
reduction will take place. One investigator has
found that ovsters must be held in a water bath
at 138°-142° F. for 1 hour before the coliform
count is reduced to zero. (See Sulafranca, E. 8.,
“The Effect of Salt, Vinegar, and Heat on the
Coliforms in Oysters,” The Philippine Journal
of Fisheries, vol. 2, no. 1, 1953.)  Also, normal
conking processes cannot be relied upon to
destroy paralytic shellfish poison if it should
be present.

The primary safeguard in the entire shell-
fish sanitation program is, therefore, that of
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obtaining shellfish which are free of diseise-
cansing  organisms, and which contain,  at
most, anly relatively small guantities of poi
son.  If shell-stock from sewnge-polluted or
highly toxic areas arve shucked, then almos
all of the other sanitary safeguards of the
cooperative certiBeation program will huve heen
circumvented,

Natisfuctory complionce ~-This item will be
satisfid when all shellfish are obtuined from
one or more of the fellowing sources: (n) An
approved growing aren; (b) a State-certified
shellfish shipper: or (¢) a State-approved shell-
fishi -t reatment plant.

20. Refrigeration of Shell-Stock.—Shell-
stock of shelltish species which linve poor keep-
ing qualities (such as the soft-shell clam, Myn
arcnaria, and the monsels, Mytituse edulin and
Mytitux californionusy shall be refrigernted
dueing shipment and holding.

Public health coplanation - 11 shall-stock of
shellfish species which have pwor  keeping
gualities wre not refrigerated during prolanged
stornge, the quulity of 1the prodoct will be im-
paired and the lacterin connts will be inereased,

Stgnilicant increnses o eoiiform sounts in
shelt ovsters stored overnight mny also occur
under some conditions,

Satisfactory complianee. ~This itern will be
satistied when -

n. Shell-stock of shellfish species with poor
keeping quulities are stored at a (emperature
of 507 I, or less, but are not frozen, and when,
at. potts of imnsfer, such as loading docks,
shefl stock i not permitted to remain unrefrig-
ernted for prolonged periods.

b Shett-stork are protected from the sun dur-
g wart weather 1o the extent necessary to
preveul spoilage,

21. Shucking of Shellfish. - Shelltish shall
be shucked in sucl o nanner thnt they are not.
subjected to contamination.  Shelb-stock shall
be ressonably free of mnd when shucked.:
Ondy Live shiellfish shall be shackwsl.

H The primary reaponsibility for warblug the khellfish froe
af mud tn plueed un the Larvesters  Iloweeer Fils does aot
telieve the plant operator of responsibitty fur campllanes
with ihin (tem (Sre Section A0 Ttem 2 ) Macterla counts
of tud from Tangier Souand averaged ahoul < times highar
than berteria counts of wikierrs from the same growing
aren Ree Clbacterialeprbeal Enreey of nn Alyster Bed in
Teagler Sound, Msryland” by M W Vaugho ond A W. Jones.
Chesapeake Scicoce. Vol 4, ue 4, Wialer 1964
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Water used in luming or washing shell-stack
shall be from s sourre approved hy the State
reglatory agency. [Use of overboard water
must be speeificnlly approved by the State
ageney, and its use limited to shell stock
washing,

Hublic-health explanation. —1f shellfish are
not reasonably clean at the time of shucking, a
considerable quantity of the adhering material
will be mized into the shucked shellfish during
the shucking process, thus contributing to high
bacteria counts in the final product.  (See Pub-
lic-health explanation, Section A, Item 2, Wash.
ing of Shell-Stock.)

The bacteria count of the final pack is related
to the time intervening between shucking and
attainment of a temperature of approximately
45" F, e, the length of time the shellfish are
ut n temperatura favorable to the rapid growth
of bacteria.  Factory in the shueking-room pro-
cedure which influence the Jlength of time
shucked shellfish are shove 45° F. include the
quality and species of the shellfish being
shucked, the speed of the individual shucker, the
practics of returning “overage” or “bluff™ to the
shuckers, the frequency with which the shuck-
ing containers are delivered to the packing
reon, the air temperature, and the temperature
of the shell-stack being shucked.

The total elupsed time whicl shellfish may
ba held on the shucking beneh without causing
high bacterin counts is closely related to the
packing-room procedures, the size of containers
into which the shucked shellfish are being
packed, the temperature of blower water, the
temperature of the oysters, and the method of
cooling,

From the standpoint of bacteriological qual-
ity, it is preferable that the elapsed time be-
tween shucking and the stninment of a tem-
perature of 45° F. not exceed 4 hiours.  More
rapid cooling is very desirable.

The return of overage (bluff) from the pack-
tng room to the shucker would ordinarily result
in at least a portion of the shellfish being held
an the shucking bench for more than 2 hours
and would permit an undesirable growth of
bacteria.  When bench grading of shellfish is
practiced, it is especiully important that all
grades of shellfish be delivered to the packing
room af. least once every 2 lisurs when the tem-
peruture of the shelltish exceeds 45 F. To en-
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cimieage frequent delivery of the shucked shell
lishe to the packing room, o s =uggested that the
shucking confamers e lmiled 1o s size Ot
an wrerage shucker might rensonably be ex-
pectend tosineek fullin U hour.

Storage of shucked shebifish on the shueking
Lenelies for long periods of tine inereases the
possihility of contomnation of 1he shucked
shellfish by splash or fies,

Baeterislogieal exaunination of the water in
dip burkets s shown very high coliform
counts.  Nince water from the dip bucket moay
be carried over into the shucked shelltish, there
is & need for controlling the sanitary quality
of the waler.

Satisfuctory cnmplianee--"This item will be
satistied when. —

w. Water used for fluming or washing shell-
stock 19 obtained from a souree approved by the
oflicial Stute regulatory agency.

b. Shell-stock are reasonably free of mud
when shucked.

c. Only live shellfish are shucked.

d. The use of “dip™ buckets is prohibited.
{Where conditions dictate the need for fre-
quent rinsing of the shucker’s hands and knife,
it is recommended that water outlets be installed
at the shucking beneh convenient to each shuck-
er, or that a How-through type of dip bucket, in
which the water is continually replaced by clean
tapwater, be installed.)

e. Shucking containers nre rinsed with run-
ning tapwater before each filling.?

f. The return of overnge (bluff) from the
packing room is not permitted.

22, Shell Disposal.—Shells from  which
meats have been removed shall be removed
premptly from the shucking room.

Public-health explanation.—Shell nceumula-
tions in the shucking room make it difficult to
keep the room clean, and the chances of con-
taminating the shucked product are increased.

Satisfactory campliance —This item will he
gatisfied when shells are promptly removed
from the shucking room to prevent interference
with the sanitary operation of the plant. Any
method of shell removal which resalts in the
prompt removal of shell withoit contaminating
the shucked product is acceptable. These

M Pond and Drug Adminiatration requirements limlt the
smount of water in the shocking containers te on+ fourth of
the capacity of the contsiner.
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metlinds inelude, bad are not linited to, con-
veyurs, baskets; barrels, wheelbarrows, or shell
drop-holes. (it is recommended that unused
portions of body ments,suel aselvm siphons, nat
be dispeecd of with shells.  Fly-control meas-
wres 1uny b necessary in the vicinity of shell
ries.)

2. Handling of Single-Service Contain-
ers. -All xingle serviee contsiners shall be
stored and landled finoa sanitnry manner and,
where necessary, shatl be given bactericidal
treatment immediately prior to filling.

Public-health  erplunation.—Single-service
containers which not teen stored and
handled in n sanitery manner may hecome con-
faminated and thus may contaminate the pack-
'.I...‘:l'll shellfish.

.\'uff.v_f.-u‘!m'y ('o.'nph'nm'r.—'rhis itemm will be

Linve

~abisfied when-

n. Single-servies contaihers and covers are
kept in original cartons until used, and are kept
elean and dry.

h. Containers may hnve been cou-
taminated during storage nre cleaned and given
ba-tericidnl treatment immediately prior to fill-
ing, or are discarded,

¢. Plant employees use every reasonnble pre-
safion to preveut the food-contact surfnces of
contniners from coming into contact with their
persen ot clothing.

d. Container-stornge rooms ate kept clean and
free of rodent or insect irfestation: containers
nre so stored that the presence of rodents may
Le casily detected ' and  container-storage
rooms are ot used as general storerooms for
unused equipment aad materials,

e Siugle-serviee containers in the packing
raoms are kept on stands or tables at least 2 feet
above the Hoor, and are protected against con-
tamination from splash,

24 Packing of Shucked Shellfish.—
Shucked shellfish shall be packed without ex-
posing them to contnmination.  Shucked shell-
fish shall be pucked and shipped in clean,
single-service containers made of impervious
materinls, or it clean, properly designed, return-
alile containers ' so sealed that tampering cun
be detected.  Eneh individual package of fresh

whieh

W Contathers should be stored on open racks or paliets at
I~aat B inches above the fAoor and 1R inchen away from the
walln.

" Returnebie containers will be wecepted unly for interplant
shipment of shucked ahel1Anh,

Mar 1M



or frozen shellfish shall have permanenily
recorded on the package or Libel, so as ta he
easily visible, the packer's, repacker’s or dis-
tributor’s name and address, and the packer's
or repracker’s certificate numiber preceded by the
abbreviated name of the State.  Comtainers
lolding 1 millon or more shall have the identi-
ficution on the container wall, unless the cover
beconies an integral part of the container during
the sealing process,

Faeh shneker packer and rvepacker shall
legibly eode-date each package of fresh and
frozen shucked shellfish to indicate the date of
packing or repacking. (A reconmumended code-
diting system is inchuded in Appendix 13.)

Dublic-henlth explanation—Unless sliucked
shellfish are packed in clean containers, all pre-
cautions taken to produce a clean and safe prod-
uct may be neguted,

The State permit number facilitates tracing
the produet to the plant in whick it was actually
prepared. The date or code on the product
further ussists the regulatory authority in trac-
ing shellfish to their point of origin.

Satisfactory complinnce—This item will be
satisfied when—

i. Skimmer tables are so located that they
will not receive drainage from the delivery
window,

b. Shuckers do not place shucking containers
on skimmers.

c. Shellfish nre not exposed to contantinution
during packaging.

d. Contniners aro elosed 1s soon after filling
as is feasible,

e. The name and address of the packer, re-
packer. or distributor, nnd the certificate num-
ber, preceded by the abbreviated name of the
State. of the packer or repacker, are per-
manently recordad on the package so as to e
easily visible. Wording, such as “Packed for”
or “Distributed by,” is used wherever hecessary
te clarify the name on the label. Containers
holding 1 grallon or more have the identification
on the side wall, rather than on the eover, nnless
the cover becomes an integral part of the con-
tainer during the sealing process.'*  (The
presence of containers or covers with a plant
number other than that on the unexpired certifi-

'* Additional tnformation on product quality, quantiiy and
IdentiBeation may be requlted by Federal and/or State laws.
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rate for the plant will be considered a violation
of this item. Packing into containers with
other plant certilication numbers is not per-
mitted. Recording identification information
o containers by wse of a rubber stampr will not.
be aeceptable for compliance witly this itewn,)
Returnable shipping cantainers nay be identi-
fied with tags of at lenst 254 x 314 inches in size
il nde of substantial water-proof stock.

f. Euch contpiner or package of fresh or
frozen shucked shellfish of 1he shucker packer
or repacker has legibly recorded on the label
or package, code symbols giving the date of
packing, or if repacked, the date of repacking:
Provided, that this requirement shall not apply
to returnable contaivers’s Such code dating
of frozen shellfish need not be on the outer wrap,
{The packaging code shall be made available
at the request of the State shellfish-regulatory
authority.)

25. Refrigeration of Shucked Shellfish.—
Shucked shellfish shall be cooled to an internal
temperature of 45° F. or less within 5 hours
after shucking. Storage temperatures shall not
exceed 43° F.  Storage at 34°-40° K. isstrongly
recommended.

A temperature of 0° F. or less shall be main-
tained in the frozen-storage rooms.

Public-health explanation.~—Shucked shell-
fish are an excellent medium for the growth of
bacteria. Thus, it is very important that the
packaged shellfish be ccoled promptly, so that
bacteria will not multiply. Also temperatures
above 45° F. may accelerate physical deteriora-
tion and spoilage of shucked stock. Alternate
freezing and thawing of shellfish may cause
deterioration and spoilage.

Research by the Public Health Service with
Crassostrea wirginica and Crassostrea gigas
stored in ice and at 37.5° F. sustained slight in-
creases in eoliform MPN's during the first 5
days of storage. After the storage period of 5
days, there was a continuous increase in MPN
values until the 25th day, at which time the coli-
form MPXN’s exceeded the original values by
at least 50 times. Oysters from the same lots
stored at 50° F. sustained a continuous increase
in coliform MPN's exceeding 1,000 times the
original count within 5 days. In the same stud-
les oysters stored in ice and at 37.5° F. sus-
tained only slight increases in standard plate
counts after being stored for 5 days. However,
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with a storage temperature of 50° F. the same
oysters sustained plate count increases which
exceeded 180 times their original count within
5 days.

The fecal coliform MPN’s decreased slightly
from their original MPN values during storage
in ice, at 37.5° F. and at 50° F., with the excep-
tion that there was s frequent increase in fecal
coliform MPN's at the 50° F. storage tempera-
ture. (See Time and Temperature Effects on
Stored Oysters, by C. B. Kelly, Proceedings
1964 Shellfish Sanitation Workshop, available
from Shellfish Sanitation Branch, Public
Health Service, Department of Health, Fduca-
tion, and Welfare, Washington, D.C., 20201.)
Appendix B centains charts, figures 1, 2, and 3,
which present the sbove information in graphic
form. Appendix B also contains in graphic
form the length of time necessary to cool oysters
in various size containers to 40° F. under dry
refrigeration and in crushed jce.

Satisfactory complionce—This item will be
satisfied when—

2. Shucked shellfish are cooled to an internal
temperature of 45° F. or less within 5 hours
after shucking, and are stored and shipped un-
der similar tempersture conditions.

b. Packaged shellfish to be frozea are prop-
erly stacked to msure rapid freezing, and are
frozen at an ambient air temperature of 0° F.
or less, with packages frozen solid within 12
hours after the start of freezing; and frozen
shellfish are handled in such a manner as to
remain frozen solid, and are held at 0° F. or
less.'?

¢. ANl containers holding shucked shellfish
shall be kept covered whila under refrigeration.

26, Tce.—Ice shall be obtained from a source
specifically approved by the State regulatory
agency, and shall be stored and handled in a
clean manner.

Public-health explanation.—Ice may become
contaminated during freezing or in subhsequent
storing and handling.

oIt i3 rec ded that freezing and frozen-starage com-
bartments be equipped with &t leant the following equlpmexnt :
{1) Avtomntic temperature-regulating control; (2) an indl-
catlog thermometer, o loatalled as to indicate mccurately
the temperature within the storage compartment; aad, (3}
except for piate freezern, a recording thermometer Instulied
oo each freezing ur atorege compmrtment In auch & manner
as to record accturately the temperature within the compart-
ment at all timea. Recording-thermometer charts shopld be
retaloed for at teaat 1 year.
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Shucked shellfish packed in non-hermetically
sealed containers may also be contaminated by
dirty ice. When containers of shellfish are
stored in ice, a partial vacuum is formed within
the container which may draw water from the
melting ice into the container.

Satisfactory complinnce —This item will be
satisfied when—

8. Ice is manufactured in an establishment
or machine approved by the proper State reg-
ulatory authority,

b. Ice is stored and liandled in such s manner
that it will not be contaminated.

c. Ice, other than that manufactured in the
shellfish-processing establishment, is washed
before use.

27. Records.—Complete and accurste rec-
ords shall be kept by every shellfish dealer.

Public-health exrplanation—In case of an out-
break of disease attributable to shellfish, it is
necessary that health departments be able to
determine the source of econtamination, 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,

Satiafactory complinnce—This item will be
satisfied when each shucker-packer, repacker,
shell-stock shipper, or reshipper establishes and
maintains a ledger record or record system satis-
factory to the State control agency indicating
from whom shellfish were purchased or secured;
the date purchased or secured ; State designated
areas from which the shellfish were harvested;
and the names and addresses of persons to whom
shellfish were sold. (An example ledger form
is contained in App. B.)

28, Health of Personnel.—Any person
known to be infected with any disease in a
communicable form, or to be a carrier of any
diseass which can be transmitted through the
handling of shellfish, or who has an infected
wound or open lesion on any exposed portion of
his body, shail be excluded from the shucking
or packing plant. An owner or manager who
has reason to suspect that any employee has
contracted a communicable disease shall imme-
diately notify the proper health officials.  Pend-
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ing appropriate action by the health officials,
said employee shall be excluded from the plant.

Public-health erplination—TPersons who are
infected with, or who are carriers of, organisms
nf typhoid fever, dysentery, septic sore throal,
or certain other communicable diseases, might
transmit such disease to others through shucked
shellfish. .\ person with an infected wound or
open lesion on the exposed portion of his body
might. transmit toxin-producing bacteria to the
shucked shellfish, and thus cause food poisoning
to consumers thereof,

Careful, daily observations of the health of
employees, with proper inquiries when indi-
cated, and exclusion of employees who are ill,
will tend to prevent possible contamination of
the shucked stock with pathogenic organisms.

SNutixfactory compliunce.—This item will be
satisfied when—

&. Persons with infected wounds or open
lesions on the exposed portion of their bodies,
and those whe are known to be carriers of, or
infected with, typloid fever, dysentery, or other
communicable disenses likely to be transmitted
by shucked shellfish, nre excluded from the
plant.

b. Daily observations of employees are made
by the supervisor, with reasonable inquiries
being made when signs of illness appear.

c. Upon an inquiry indicating the possibility
of a communicable disease, the ill employee is
excluded from the plant pending clearance by
the health officials.

d. Employees having diarrhea or sore throat
promptly report this to the manager.

29, Supervision.—The management shall
desigmate n reliable individual to be accountable
for compliance with the items of this manual
having to do with plant and personnel cleanli-
ness.

Public-health explanation—Handwashing by
food-service employees is a very important pub-
lic-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. Clean floors, walls, and benches reduce the
chance of contamination of the shellfish or uten-
sils during shucking or packing operations.
Periodic disinfection of the plant will reduce the
possibility of contaminating the shellfish.
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Satisfactory compliance.—This item will be
satisfied when a reliable individual has been
designated by the management to supervise the
activities enumerated in Section B, Items 16,
28, and 30, and when there is evidence that he
has been executing these duties. Designation of
such an individual does not relieve management.
of responsibility for compliance with these
items.

30. Cleaniiness of Employees.—Employees
shall wash their hands with soap and water
before beginning work, and again after each
interruption. (Supervision of handwashing is
a specific responsibility of management, Section
B, Item 29.)

When meanual handling of shucked shellfish
becomes necessary, sanitized rubber gloves shall
be worn, or the hands shal! be washed and dis-
infected immediately before such manual
handling.

Finger cots, gloves, and/or shields, if worn
by shuckers, shall be sanitized as often as nec-
essary and at least twice daily. (Use of water-
proof finger cots or shields is recommended as
preferable to those made of an absorbent mate-
rial.) Any person who handles shucked shell-
fish shall wear a clean apron or coat.

Employees shall not use tobacco in any form
in the rooms in which shellfish are shucked or
packed.

Public-health explanation.—The hands of all
employees frequently come into centact with
their clothes; hence, it is important that the
clothes worn during the handling of shucked
shelifish be clean. The nature of the work
makes it necessary that protective outer gar-
ments be worn. Finger cots, gloves, and/or
shields, unless sanitized periodically, will ac-
cumulate bacteria which will contaminate the
shucked shellfish.

Disease or toxin-producing bacteria may be
carried on the hands of shuckers and/or pack-
ers; hence, handwashing is very important,

Satisfactory compliance—This item will be
satisfied when—

a. Clear aprons or coats are worn by any
persons handling shucked shellfish.

L. Aprons or coats not in use are stored in a
rocvi or locker provided for this purpose.

¢. Finger cots, gloves, and/or shields, if worn
by shuckers, are sanitized as often as necessary
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and at least twice daily, and are properly stored
until used. (See Section B, Item 18.)

d. Sanitized rubber gloves are worn during,
or the hands are washed und disinfected im-
mediately before, any manual handling of the
shucked shellfish. (A bucket or pan of the bac-
tericidal solution should be present in the puck-
ing room during periods of operation.)
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e. There is no evidence of spitting, or of the
use of any form of tobacco, by employees in
rooms in which shellfish are shucked or packed.

f. Employees wash their iands with soap and
water before beginning work and after each
interruption, and utensil sinks are not used for
handwashing.
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Section C

PACKING AND SHIPPING SHELL-STOCK

A shellsstock shipper deals only in shellfish Pubdicdealth coplonativg, Ree Seetion A,
which are still in the shell; henee, his plant Leem 2, converning rewsons for washing sheli
sanitation requirements are not as extensive as  ~tock.  [f shellfish are woashed in pollatel water,
those of a shucker-packer or repacker, A the chielllish may bhe contaminated.  Therefore,
shipper Lolding only a shedl-stoek certificate water nsed for shell sock washing <hould e
shall not slinek shellfish or repnek shucked shell of approved  sanitary guality. Peeferably,
fish. Operators of “buy™ boats and “buy”  shell-stork shuuld be washod at (Le time of har-
trucks shall be considernd shell-stock shippers.  vesting o as soon theren frer as is feasible.

Shelifish in the possession of o shell-stock Notisfactory complivace. This iem will be
shipper shall be profected ngainst contaming.  satstied wlivn
tion. The shell-stock shipper shall keep rec- i Shwellstock are reasonably free of mod

ords of his purchases and sales, and shall 1ag  at the time of shipment.  Tiw qualilieations
shell-stock shipments xo that they may be applicalde to washing of shell-stock under Sec.
identified. Frone A, Do g albso apply o this iten.

To effectuate the needed sanitary safeguards, b Water n=ed for shell stock washing is from
the shell-stock shipper shall comply with items a source spproved Dy the official Siate reprula-
1 and 2 helow, and with the items of sections  tory authority.

A and Bindicated for each type of shell-stock 2. Packing and Shipping of Shell-Stock.--
operation in table 11 Shell-stock shall be packed and shipped in

1. Washing of Shell-Stock,- Sheli-siack clean vontainers, mnder conditions wliach will
shall be reasonnbly free of mud at the time of  prevent contamination.  When consigned  in

shipment. hulk, shell-stock shall be shipped by clean con-
Tanre I
Applicabie Applicable ilem: sec. 1}
Shell-stock operntion ilem - sre, A
type S U e
! 3 ;13 m E IR IR T F T 20‘ 26 27| 2
—_ R - e | e ] i - - B e A i
Shore eatablishment { : N[ Xta o, LEE | XN N ae, PNTN DN X | X
buys, sloren, packs. hoi, i, ll d, 1 g ‘ |
R
Harvests or Buy Hoats, | X XN AN : Ca,e, P XN [~ X X
all operations on hoat. ‘ : I d 1 '
Buy Trucks, &ll opera- e, — e -] - ! | - {me XX — X |XN
fions on truck. i i I ‘ it : i
b LIS U U NN MO AU AN N A
*= [tem b also applics to premsure systems. mpplicalie.
**= Applies if ahncked shellfish wee handled. N Reqguired.
t=If shore establishiient operates borts or trucks, =~ =Nat required.

requirements for Buy Boats and Buy Triucks are also
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veyances, under conditions which will prevent
contamination.

Shell-stock in tranait shall be identified by
s tag or label fastened to each shipping con-
tainer and bearing the number of the shipper,
his name nnd addresa, the name and sddress
of the consignee, and the kind and quantity of
shell-stock in the container., The following
classes of shell-stock shippers ahall be exempt
from this requirement: Harvesting Only; Buy
Boats; and Buy Boats with Storage on the
Hoats.

Public-health erplanation —Shellfish must be
protected during shipment to avoid contami-

nation and spoilage. Shipmenis must be

24
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tagged, to make it. possible for the control su-
thorities to identify shipments of shellfish.

Katicfactory camplionce—This item will be
satigfied when—

a. Shipping containers and vehicles are clean.

b. Tngs at least 254 Ly 514 inches in size, and
made of substantial, waterproof stock, snd
carrying the name, address, and number of the
denler, the name and address of the consignee,
and the kind and quantity of the shell-stock, are
securely fastened to each individual container
of shell-stock. (Bulk shipments, “e.g., unpack-
aged,” of shell-stock to s certified shipper re-
quire only a single tag or bill of lading which
gives the required information.)
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Section D

REPACKING OF SHELLFISH

The packaging of shucked shellfish in plants
other than those in which they were initially
shucked exposes the shucked shellfish to addi-
tional handling and increases the possibility of
contamination.  Combining in one pack
shucked shellfish from more than one dealer
permits the possibility of contamination of the
entire pack if shellfish from any one of the
dealers should be contaminated. When repack-
ing is practiced, tracing of shellfish to the source
is difficult,

When repacking is practiced, it shall be done
in aceordance with the requirements of table
IIT and the items which follow in this section.

1. Shucked Shellfish Intended for Repack-
ing.—Shucked shellfish to be repacked shall be
received nt the repacking plant in approved
shipping containers at a temperature of 45° F.
or less. Frozen shellfish which have thawed
shall not be repucked or repackaged.

Public-health explanation.—Shellfish which
are not shipped in properly sealed, easily clean-
able containers may become contaminated.
Shellfish which have not been properly re-
frigerated may have excessively high bacteria
counts,

If frozen slellfish are thawed during repack-
ing, high bacteria counts in the final pack may
result.

Satisfactory compliance.—This item will be
satisfied when—

a. All shucked shellfish are received in
properly designed ** containers. {Returnable
containers should be so sealed that any tamper-
ing will be evident.)

b. Shellfish are received at a temperature of
45° F. or less. Frozen shellfish which have
thawed are not repacked or repackaged.

2. Refrigeration During Repacking.—The
temperature of the shellfish shall not exceeed

® Bee Bection B, Item 4.

May 1965
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45° F. during tho repacking process. Frozen
shellfish shall not be thawed during the re-
packing process,

Public-health explanation.—Bacteria multi-
ply rapidly at high temperatures, but are unable
to do so at low temperatures. Adequate cool-
ing, therefore, helps to produce a low bacteria

count in the final product.
Tasre [11
Item Applicable satia-
number Item factory-compliance
in Sec- items
tion B
2 | Plant arrangement._. | a, d, and e.
4 | Floors._ ... _____._. all jtems,
3 | Walls and ceilings..___ all items.
8 | Flycontrol measures_ _| al] items.
7| Lighting__._._...___. al] items.
8 | Heating and ventila- b.
tion.
9 | Water supply______.__{ all items.
10 { Plumbing and related | all items.
facilities.
11 | Sewage disposal____.__ all items.
12 | Rodent contral_._____ all items_
i4 | Construction of uten- | all jtems.

gils and equipment,
15 { General cleanliness____| all items.

16 | Cleaning of huildings a, b, d, e f and g
and oquipment.
17 | Bactericidal treatment | all items.
of utensils and

equipment,
18 | Storage of equipment__| all items.
1¢ | Source of shelifish_____ all jtems.

23 | Handling of single- all items.
service eontainers,

24 | Packing of shucked ¢, d, e [, andg.

shellfish,

26 | Tee__________________ all items.

27 | Records_ . ___________ all items.

28 | Health of personnel. . .| all items.

29 } Supervision..._ ... ._.; &ll items.

30 | Cleanliness of employ- | a, b, d, ¢, and 1.
ees,




Satisfactory compliance.-—This item will be
satisfied when—

a. The internal femperature of nonfrozen
shellfish being repacked does not exceed 40°
F. during the repacking process. (This may
be accomplished by expeditious handling, by
continuous refrigeration of the shellfish being
repacked, or by the provision of a refrigernted
room for the repncking operation.)

b. Frozen shellfish are not thawed during the
repacking process,
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3. Cleaning of Retarnable Shipping Con-
tainers.—Returnable shipping containers shall
he thoroughly cleaned as soon after emptying
s is practicable,

Public-health explanation~—~Containers are
most easily clenned hefore the organic material
s luul time to dry.

Satisfactory compliance—This item will be
sntisfied when returnable shipping containers
are thoroughly cleaned as soon after emptying
as is practicable.
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Section E
RESHIPPERS

Persons who reship shellfish from certified
shell-stock shippers, shucker-packers, or re-
packers to other certified shippers or to final
consumers should be licensed and certified as
reshippers. Use of this shipper classification
isleft to the option of the State.

(A reshipper is not permitted to shuck shell-
fish, nor to repack shucked shellfish.) Require-
raents for a reshipper depend upon the type of

Mayr 1985
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product handled and the methods of operation.
If sheli-stock are handled, the applicable re-
quirements outlined for a shell-stock dealer must
be met {See, C).
If only shucked shellfish are handled, the re-

quired items are—

1. Section B, Item 19, “Source.”

2. Section B, Item 25, “Refrigeration.”

3. Section B, Ttem 27, “Records.”

27



Appendix A
INSPECTION OF CERTIFIED SHELLFISH SHIPPERS

General: Section A-2 of Part I specifies that
shellfish shippers certified by States under the
Cooperative Program shall meet the construc-
tion requirements of Part IT of this manual
prior to certification, and shall maintain satis-
factory sanitary conditions during periods of
operation, Establishments not meeting these
two requirements will not be eligible for inclu-
sion on the Public Health Service list of State
certified shellfish shippers,

Plants will be considered as meeting the basic
sanitary standards of Part IT of this manual
when the two following conditions are met : (1)
the same sanitation item is not violated re-
peatedly, and (2} a sanitation rating of at least
80 percent, as determined by a standarized in-
spection procedures, is achieved.

Sanitation rating of shucker-packer and re-
packer establishments should be determined by
use of an inspecticn report equivalent to PHS~
769, a copy of which is included as page 28 of
this manual. The percentage values assigned to
each item are shown on the sample inspection
report. Percent values are not shown for items
B-1, B-19, C-1, C-2, D-1, D-2, and D--3 since
any violations of these items are applied against
the tentative percentage rating for the plant.
Percentage values for these items are given in
table IV. Section C of the inspection report
(PHS-769) should not be used unless the
shucker-packer ships a portion of his product in
the shell. Section D of the inspection report
(PHS-769) should not be used unless the
shucker-packer also repacks shellfish.

Sanitation ratings for shell-stock shippers
should be determined by use of an inspection
report equivalent to the “Shell-Stock Shipper
Inspection Report,” a copy of which is included
as page 29 of this manual. The percentage
values assigned to each item are shown on the
sample inspection report,

Tentative sanitation rating (percent) =
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Sanitation Rating for Shucker-Packers.: In
computing s sanitation rating for a shucker-
packer the violations recorded under section B
on the inspection report should be totaled nsing
the indicated percentage values, This total,
when subtracted from 14, will give a tentative
percentage sanitation rating. If items B-1 or
B-~19 are violated an additional 25 percent or
50 percent should be subtracted from the tenta-
tive rating (see table IV). Similarly any viola-
tions recorded under sections C and D should
should also be subtracted according to the table
IV schedule,

Taste IV

Percentage Values for Use in Establishing Senitation
Ratings of Shucker-Packers by Use of Standardized
Inspection Report, PHS-768

Sec- Item Hem Pereent
tion | number vilues
B 1| Wet Storage. _________ ... 25
19 | Souree of Sheilfish_____ ___ 25
C 1 | Sheli-Stoek Washing_ _ ____ 1
Shell-Stock Shipping
Container_ _ .. ____..._ 2
b 1 | Shellfish for Repacking__._ 2
2 | Refrigeration. ... ________ 4
Frozen Shelifish, . ______ H
3 | Returnable Containers,
Cleaned. ... _........ 1

Sanitation Ratings for Repackers: The in-
structions for rating a shucker-packer should be
followed in rating a repacker except that section
I3 items not applicable to the operation of the
repacker should be indicated on the inspection
report and should be taken into consideration in
computing the tentative sanifation rating ac-
carding to the following formula:

Qercent mml_)_li:mce section B} (100)
{Percentage of section B applicable}
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Any violations noted for items B-1, B-19,
(-1, C-2,D-1, D2, or D-3 should be subtracted
from the tentative rating according to the table
IV schedule to obtain a final rating,

Sanitation Ratings for Shell-Stock Shippers :
The required physical facilities and operating
procedures for shell-stock shippers varies with
the type of establishment. Therefore, all items

Sanitation reting (percent) =

January 1987
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on the inspection report will not apply to every
shipper. (See section C, Part I1, this manual,)
In completing the inspection report those items
which are not applicable to the particular ship-
per should be so indicated. These “not appli-
cable” items should be taken into consideration
in computing the sanitation rating for the ship-
per according to the following formula:

(Percent compliance) (100)

{Percent applicable)



FHI-FH¥-1
By, J-43

SHUCKING-PACKING PLANT INSPECTION

DEFANTMENT OF HEALTH, EDUCATION, AND WELFARE

PURILC HEALTH SERYICE

P dggerari-

Biprt Burpes Mo 38811

REFORT

MAMT MAME AMD LGCATION

CRNTWWATE O

AR OF SFUCEER

SECTION B (Shucking-Packing)

1. WET STORAGE:
Frotected; Sholy approved

2. MANT ARRANGEMENT.

Mot subyact ta foading

Seporola shurbing ond packing roemy
Proper delivary window

Adwequote poching & clathing rooms

3. DEY STORAGE OF SHEW 5TOCK:
Ploors, impervavl, graded ta dram
Waolls, smacth, well-constrycied
Lonveyances sosily cleonabls, clean
Mot umd o1 porragéedy

Floot denin prodected egainl bockilow

4. FLOORS:
Imprviout; smaath; groded o dramn

5 WALLS AND CENINGS:
Smuoth; warhoble; light-calored
& HY COMTROL MEASURES

Adequate wrewns or fans, wif-clanng, outwand
Spening Lrsen doors

Fraa fram fha

memal Ay-control

7. LIGHTING.

Ampha: properly distribubed

§. HEATING AMD WEHTILATION.
Camt

7 WATER SUkMY

Sale; adeguute quaniity

Owtied 1n woch room

Ample; raguiased, hot wale wpply

Hed B cald =ater of soch sink vat

10, MUMBING AND RELATED FACILITIES:
Apptoved, ng cronconnecliong

Adequate rumber and lacolion of lavaterie;
hal and cold woter; miung rolvet; Loop,
singla-saryice tawsls |

Handwtithing tighs poshed

Adequate sumber ond focadion af tadely; clean;

good repa; ventiloted; lighted; supply of |

Toilet v
Toilet roam doors. wi-closing, 1igh
Ma overheod draie

13, COMSTRUCTION OF BENCHES:

/

Smooth; imparsious, wil-draiming
Hochs atdbly <leanable; non-tous
A Stoils & soals clwanable; painted
. Mo afiached podding on stesh

T4, EQUIFAENT COMSTRUCTION:

Mulwnal, imooth wifowes L joiaty, good repoi:

Blowar not connacted dirwctly 1o amwer

Blowar gur iniche protecisd

15 GEMERAL CLEAMNLIMESS

Mo mucrllonsous squrpment or maolgreal

PFlon veed enby Iod thellfish
Ho gnimaly, lawl, wiowhonzed persone
Pramman clean, no rubbink

Shuckers de aol go el packing reom

16 CLEAMING

Building & squipment claoned =ithin 2 his
“) Benches and blacks disntncied wrekly
§inkp,

Bloweny ond lanks ninsed batwesn uias

baciericices, deterganty. ond bruthe

Ratrgarators clean

217, BACTERICIDAL TREATMENT OF
EQUIPMENT Approved

d 18 STORAGE OF EQUIPMENT
Traated sguipmer proparly sicred

1 19. SOURCE OF SHELLFISM
Approved

20. SHELL STOCE COOLIMG

Awlrigyraled or protecled o1 naceibary

7 7V SAUCKING SHELLFISH.

Warth water drom approved rours
[Sw e V)

Shell voch fres of mud
Mo mot retuened
Dip buchats nol vidd

Shucking contanen nmed attsr sach use

22. SHELL DISPOIAL: Prompd g5

_| Comtninecs clowd a1 1oon s feauble

Clean, properly devigned conrainers

oty e bl aoqunpe lled complu
wh-iwm | l?_
A Contarmar rme ' obave Moot a3
o3

SECTIOM € [SHELL STOCK}

q wash worer from opproved towtce (Sew em ¥y

T 1. SMELLFISH FOR REPACKING

1in opptoved conlginers ot 45

U | Yamperature does not wuvced 43

! [ Frozan thellhth nol thowed

T4, PACKING SHUCKED SHELLFISM.

Shatifish not contomimated durrng
g

c dent.Fad, Code-dored

15 COOLING SHUCKED SHELLFISH

Cooled ta 447 n 5 hey 2.3
Slored ot 437 ar lan 15
05

Frocen gnd nored a1 07 o less

16 ICE
Fiam cppraved 1wy, protecied Itom s
canlannalion =aihed !
1
15

37 RECORDS Complste, azcurote

28 PFERSOMNEL HEALTH

R
B
s

n

lofeciad persont and caroery endloded

I OSUSERVISION ERactr

30 CLEANLINESS OF FMPLOYEES
Clean optons o coaty, propetly vored
Finger cots saniized, ro fobocea uied

Pocking 7oom workars waor ubbe glosws or
waih and dunfer! handy

Handwashing by amployess

1 WaASHING SHELL STOCR

Shelt stock cheon al wme af phpment

2 SHIPMNG SHELL STOCR.
Shipping contomet Clkan denhfied
SECTION D (REPACKING
or leis

7 MEENIGERNATION DURING REPACKING

31 CLEANING OF RETURNABLE CON-
TAINERS

Cleaned ssan after emplyng

23 SINGLE SERVICE COMTAIMERS.

Storg rooms chean, ng radents, trarh,

REMANES

Tl SEWAGE DMSPOSAL: Sohufstery 1 e EES

12, RODENT COMTROL- Kapt claon ond dry umil vied LEN

Roderd Fraw; proper condruciion c o IM ¢ inery izad or 19

Sabe vie ond yorage of roshenticahe

DATE SAMITARLAM

*Theer virmy ap: ouilndded fm comp of awitsal rating fur Shuiber- Pasberr mTIMC GIRIEE 1M BF - T T2Y

30

179
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PHE-TBV-3
duw 5-8%

DEPARTMEMT OF HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE

SHELL STOCK SHIPPER OR RESHIPPER INSPECTION REPORT )

FLANT MASRE AND LOCATION

[CERTIRCATE WO
|

| S—
MCDUCT

Form hpproved
Budgel bursoy Mo EN-RB1D

NUMBEN OF EMPLOYEES

Moum wot wpplivaicle ty shipper Baing inspacind shauld e lnlicated b oppropriote Blec o “NA™

SECTION A
1. BOATS AMD TRUCKS:

Conutruction salisfociory
Kapt thean, containers clean .
Cleonsd after reloying operatons

3. M0DY WASTE DISPOSALS:
Mot discharged in harvasting orea

proper disposal

Sout cone—usad Iot purpase intended, vecured,

i ma

1

SECTION B
1. WET STORAGE:
Frotectsd; Statw Approved

- SHELL STOCK STORAGE:
Floors, imparvious, yraded ta drain

Walls, smooth, well-consruciad

Canvey wanly-cl bie; cisan

Mot vied ar a poviogeway |

Floor drain prolecied agoing bockfiow
9. WATER SUMMLY.

Sals; adequole quanhty

10, MLUMBING AND AELATED FACILITIES

P i, no

Lavoseriet; 1oap; ungle-sereice 1owels

Handwashaig nigm posied

Toilet rooms clwan; gaed repour; ventiloted;
lighted; pply of hodet fiue

Toulet room doors wif<ioung, hght

HNg overhend drains

1. SEWAGE DISPOSAL:
Sotivfociory

12 RODENT CONTROL.
Rodent fres; propar consruchon

Sofs use ond smroge of rodenticides

I3 GEMERAL CLEAMLINESS:

it
20| |

L

13, GENERAL CLEANLINESS {Cont'd):

Fremies ciwan; no rubbith
19, SOURCE OF SHELLFISH:
Appreved
0. SHELL STOLK CQOLNG:

Rakri ind or prok d as ¥

25, REFRIGERATIOM OF SHUCKED SHELLFISH:

Intarnal lemparciure of stored shallfuh
45" ar lewns . -

Frazen shallfish vorags 07 or e

27 RECORDS: COMPLETE, ACCURATE

28 PERSONMEL HEALTH:

Infected persans ond corriers
sxctuded

.

t

3

SECTION ¢
P WASHING SHELL STOCK.

Shall sloch clean of hme of shipmenl

S

Wasl frem app d sources

[Swe irem 9]

2. PACKING AND SHIPPING SHEWL STOCK.

Shipping contoinett clean

Shigments properly idennfivd

nm
.
-

1

.| SECTION E. {Appiies only to reshippan)

I SOURCE, [Sac. B, hem 19}

2 REMIGERATIOM, (Sec. D, ltem 25)
Internal temperoturs 43 or ins
Frozen shellfish 0" or lagy

3 RECORDS (Sec. 8 lhem 37)

L]

L
s ]

i3

25

15

k)
/T
s 1]

2

Mo miscellonesus squipmant or moterial 2
Mo animats, fowls, At d p 1
Daté SAPTARLAN

REMARES

{ Secrioms amef siywy numbsrs refer re PHS Publicaton 13, Pant [l Ree. 1061
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Appendix B

RECOMMENDED CODE-DATING SYSTEM FOR
SHUCKER-PACKERS AND REPACKERS

The following code-dating system is recom-
mended to the States in establishing their code-
dating system for shucker-packers and re-
packers as required by item 24 :

A five-digit number and letter system should
be established which will reflect the year, the
month, the day of the month, and the morning
or afternoon in which the shellfish were packed
or repacked. Larger packers may wish to in-
dicate morning or afternoon packing by using
the letter “A” or “P” in their code system,

32
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Example: 31012
3--1963
10—10th month, October
12-~day of month
Example: 40510
4—1964
5—>5&th month, May
10~—day of month

It is further recommended the repackers be
required to precede their code-dating digits with
the letter “R” to indicate the product is re-

packed.
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Appendix B

COOLING RATES OF FRESH OYSTERS

Central Laboratory Report*

Object

At the request of the UUSPHS the rate of
cooling fresh oysters was determined on varions
size cans in crushed ice and under dry refriger-
ation,

Conclusiona

The attached graphs contain the cooling rate
curves for 1 gallon (610 x 708), 1% gallon
{610 x 314), 1 pint (307 x 314), 12 fl. oz.
(307 x 300), and 14 pint (307 x 202) eans cooled
in crushed ice and cooled in a dry refrigerated
chest. As expected, the cooling rate in crushed
ice was faster than in dry refrigeration. Fol-
lowing the inital lag period, the cooling rates
were generally the same regardless of initial
temperatures.

Procedure

Fresh standard grade oysters were heated in
8 steam-jacketed kettle to the desired initial
temperature and filled into the cans for the first
run at each refrigeration condition. In sub-
sequent runs the oysters were warmed in a water
or air bath to the desired initial temperature.

*Prepared by the Ameriean Can Company, Technical Sery-
tee Divislon at the request of the U.8. Public Health Service.
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The temperatures in the cans were taken with
heat penetration thermocouples connected to a
potentiometer. The junction of the thermo-
couple was located ut the geometric center of
the can.

The first cooling rate determination was made
with the cans packed in crushed ice. The cans
were covered with ice at all times and a drain
carried away the water as the ice thawed, The
ice temperature was 31°-32¢ F,

The second determination was made it a re-
frigerated chest at a temperature of 31°-32° F.
A small fan in the chest kept the air gently
circulating.

Fresh oysters were used for each refrigeration
condition and no deterioration other than some
sloughing from physical agitation was noted.
Diseussion

The origing] request was for cooling rates at
initial temperatures of 50° F. increments. We
believe that from the attached curves which
represent maximum and minimum initia} tem-
peratures, the time to cool to any given temper-
ature from any given initial temperature can be
interpolated very closely.

D. B. Moroex,
Meat, Fish, and Dairy Group.
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Appendix C

HEAT SHOCK METHOD OF PREPARATION OF OYSTERS FOR
SHUCKING

The Eastern oyster ('rassostrea virginica in
some areas is found in clusters which prevents
rapid or couventional shueking as with the same
species in other oyster growing areas, This
natural phenomena has presented questions as
to how best this natural resource might be uti-
lized as a food source and remain within
economic possibilities.

Dr. A, . Tennant ' in Canada investigated
the short-term dipping of soft shell clams in
near boiling water for various periods of 3 to
30 seconds. It was reported that this short-
term heat shock resulted in a reduction of coli-
form and fecal streptococei numbers. The
reduction obtained after 3 to 10 seconds’ immer-
sion was not significantly less than that recorded
after longer periods of heat treatment with the
animals still alive after the immersion, There
was no sighificant increase in the MPN values
in “shocked™ clam meats during 7-day refriger-
ation periods, and the short period of immersion
did not impair the keeping qualities of the
packed, refrigerated clam meats. The “shock-
ing” process also reduced the amount of surface
rontamination carried to the shucking tables
hy the shell-stack and facilitated shucking with-
out effecting the palatability of the product.

It has further been found that immersing the
cluster-type oyster in comparatively hot water
{145°-150° F.) for a short period of time (up
to 314 minutes) facilitates the removal of oyster
meat up to 93 percent of that contained in the
cluster, This process-has been investipgated
under a cooperative project by the Public
Health Service and the South Carelina State

1 Teanant, A, D, “An Investlgation of the Bacterlal Flora
of the Soft Shell Clam (Myn areneria) In Kew Brunswick
and Novs Seotin.” Maeter of Scienre Thesls, MceGIN T niver-
«ity. Montreal. Abstract available from Sheilfinh Sanitutlon
Biranch, IMrlalon of Euvironmental Esgiceering and Food
Protection, Publle Health Service, Department of Healih,
Education, and Welfare, Washlogton, D.C,, 20201.
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Board of Health.2 The “heat shock” process
resulted in an overall reduction in the coliform
and fecal coliform MPXN’s at all percentile
levels. The greatest reduction occurred in the
samples examined immediately after shocking.
Holding on the shucking bench appears to re-
sult in a slight increase in these two groups
of bacterial indices as compared to oysters ex-
amined immediately after shocking; however,
these levels remain significantly lower than the
levels obtained on samples from the celd shuck-
ing process. Accordingly, it has been concluded
that with application of sanitary precautions
the beneficial use of this food source may be
fully realized.

The following sanitary measures are deline-
ated for use where the “heat shock™ method of
preparation of oysters for shucking is permitted
by State shellfish sanitation authorities. These
are intended to apply only to the cluster-type
oyster, but may be adaptable to other species in
other areas.

1. Washing of Shell-Stock.—Shell-stock
subjected to the heat shock process shall be
washed immediately prior to the heat shock
operation in potable water. Experience has
shown that wash water temperatures between
65° F. and 75° F. are eflective for adequately
washing shell-stock. Shell-stock shall be pro-
tected from contamination prior to and during
the prewash cycle.

Publie-health explanation. —Although ltem 2
of section A requires that shell-stock be washed
reasonably free of bottom sediments and detri-
tus as soon after harvesting ns is practicable, it
18 necessary to again wash shell-stock immedi-
ately prior to heat shocking to reduce the bac-

4 Ruseell. Ralph T. Hammeratrom, H. J., Pringle, Somern B .
and Walsh, Martin. “Studles of the 'Heat Bbock’ Process for
Oystern” See Proceedings Shelldsh Sanitation Workshap.
Nov. 1T-18. 1964,

10




terial load in the dipping tank. Invariably
sonie mud or detritus will adhere to the shell-
stock ; hence, the necessity fo again wash the
shell-stock before it s immersed in the heat
shock water where the mud or detritus may be
relensed by the warmer water.  The cleaner 1he
shell-stack, the more rapidly the oysters will
arrive at the optimum temperature for shuck-
ing i there will be less varistion in heat trans-
fer among different fots.

Satisfactory compliance —This item will be
satisfied when- -

a. All shell-stock subjected te the heat shock
process are washed immediately prior to the
heat shack operation in flowing potuble water.
Water temperatures not less than 65° F. nor
more than 75° F. are recommended.

b. Shell-stock are handled in a manner which
prevents their contamination during the pre-
wash cycle.

2. Temperature and Change of Dip
Water.—During the heat shock process the
water shnl} be maintained at not less than 145°
F. or more than 150° F. The water shall be
completely drnined or removed from the heat
shock tank at least once each 3-hour period. An
accurate ¢ indicating or recording thermometer
shall he available and used during the heat
shock process for temperature measurements.
Rocording therinometers are recommended so as
to provide u record of the temperatures used.

Public-health explunation—F.xperience and
research indicates the temperature range of
145°-150° ¥, to be adequate to facilitate re-
moval of oysters from the shell without ap-
parent physical change (o 1he oyster. A tem-
perature range is specified rather than an exact
temperature because of varying climatic con-
ditions during the vear. Dip water is required
to be changed at least every 3 hours to avoid
bacterial concentration or huild up of mud or
detritus.

Satisfuctory compdinnre—~This item will be
satisfied when—

a. Heat shack water is maintained at not less
than 145° F. or more than 150° F,

b. The heat shock watertank is completely
Auslied at 3-hour intervals or less in suely man-

¢ Thermometers should be accurate to within 27 F.: should
have scale divislons not preater then 2° 17 and shoyld be
an Inptatled A to be easiiy read.  Acruracy of thermomuter
ahould be checked At least once each vear by the Btate
regulatory apencr.
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ner that all mud and detritus remaining in the
dip tank from previous dippings is eliminated.
¢. An indicating or recording thermometer,
accurate within 2° between 145° F_and 150° F.
is available and is located in the hent shock
water during all periods of shock operation.

3, Time Interval of Immersion.—Shell-
stock subjected to tlie heat shock process shall
1tot be immersed in the heat shock water for peri-
ods longer than 3.0 minutes. An accurate tim-
ing device shall be available and used to control
the time of immersion. Only approved con-
tainers of 14-bushel * capacity shall be used in
the heat shock process. It is recommended that
an automatic timer or an automatically elec-
trically controlled timer be used.

Public-health explanation.—Industry prac-
tice and investigation reveals that an immersion
time varying between 2 and 3 minutes s all
that is necessary to facilitate the shucking
process. A maximum time of immersion is spec-
ified to prevent any physical change in the
oyster which would prevent it from being classi-
fied as a fresh product. The maximum time
specified is based on the use of 14-bushel quan-
tities of shell-stock in 14-bushel wire baskets
or other 14-bushel containers approved by the
shellfish sanitation control agency.

Satisfactery compliance.—This item will be
satisfied when—

a. Shell-stock is not subjected to the heat
shock process for periods longer than 3 minutes.

b. An accurate timing device is available and
used to control the time of immersion.

c. Only approved containers of 15-bushel
capacity are used during the heat shock process.

4. Dip Tank Volume.—At least 8 gallons of
heat shock water shall be maintained in the dip
tank for each 14-Lushel container of sheli-stock
being heat shocked.

Public-health explanation.—The minimum of
8 gatlons of dip water per 4 bushel is necessary
to prevent bacterial buildup and extreme varia-
tions of temperature in the heat shock water.

Satisfactory compliance~This item will be
satisfied when there are at least 8 gallons of heat
shock water in the Leat shock tank for each 14-
bushel container of shell-stock undergoing the
heat shock process.

s Deflned s 1,075.2 ruble inches or ae one-half the U5
stendard huahe! of 2,150.4 cubic inches.
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5. Cooling of Heat Shocked Shell-Stock.—
On renoval from the shock immersion water,
]l heat shocked shell-stock shall be subijected
to an immedinte cocldown with potable tap
water. Hent shocked shell-stock shall be han-
died in a manner which prevents contamination
reaching the shell-stock during the cooling
operation.

Public-health explanation—After undergo-
ing the lieat shock process, the internal temper-
ature of the oyster meat was elevated to tem-
peratures within a range of 98° F. to 110° F. in
field studies and 116°-147° F. in laboratory
studies, Tt is therefore necessary to reduce the
internal temperatures of the oyster meat. imme-
diately to prevent bacterial growth, but not to
the extent that the purpose of the process is
nullified.

Satisfactory romplianre—This item will be
satisfied when—

a. All heat shocked shell-stock are subjected
to cooling with potahle tap water immediately
upon removal from leat shiock process water.

b. All heat shocked shell-stock are handled
in such manner as to preclude contamination
during the cooling process.

6. Refrigeration of Shocked Shucked
Shellfish.—The oyster meats from all shell-
stock which have heen subjected to the heat
shock process shall be cooled to an internal tem-
perature of +3° F. witlyin 2 hours after the heat
shocking process.

Public-health erplanation—Qyster meat
temperatures of shell-stock which have been sub-
jected to the iieat shock process are higher than
thoss of conventionally shucked oysters. There-
fore, it is necessary that such meats be cooled
quickly to 45° F. after the heat shock process
to deter bacteria] growth.

Satisfactory compliance.—This item will be
satisfied when all oyster meats of shell-stock
which have heen subjected to the heat shock
process are cooled to at least 45° F. within 2
hours after the heat shock process and are placed
in storage at 45° F. or below. (This require-
ment will require the use of ice in the shucking
containers, blowers, skimming tables, or wash
tanks, or the use of refrigerated water, wherein
the meats will be in direct contact witl crushed
or flaked ice, or with refrigerated water.)

7. Records of Heat Shock Time and Tem-
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peratures.—Each plant opernting the heat
shock process shall maintain an accurate daily
record, on n ledger form satisfactory to the Stute
supervisory agency, of the time and temperat ure
of tmmersion of at least three lots of shellfish
during each day of operation as weil as record-
ing the time of change of heat shock water. It
ts preferable that records show the time of day
ench recorded lot is immersed and the time of
day each recorded lot is removed from the water,
and that the individual recordings be at inter-
vals of 2 or 3 hours. These records shall be
preserved for at least 3 months for the informa-
tion of the supervising State agency.

Public-health explanation—Records are
needed to maintain a summary or abbreviated
history of each hot dip operation. They are
of assistance to the supervisory agency in de-
termining whether the operation is carried out
in accordahce with these or other State repula-
tions covering the process. They are also of
assistance to the operator in maintaining the
precess within the limitations imposed by State
authorities.

Satisfactory compliance.—This item wil] be
satisfied when—

a. Each operator maintains an accuvate daily
record of the time and temperature of immer-
sion of at least three lots of shellfish during
the day of operation and records the time of
change of heat shock water. This record shall
be on Tedger forms satisfactory to the State
supervisory agency. (Plants using recording
thermometers will be deemed in compliance
with this item if suitable indication is made on
the chart when the shell-stock are first immersed
and when they are renioved from the heat shock
water, as well as the time of change of heat
shock water.)

b. The above records are preserved and ure
on file at the plant for inspection by State
autliorities.

8. Cleaning and Bactericida] Treatment of
Heat Shock Process Tank.—-At the close of
each day’s operation the heat shock tank shali
he completely emptied of ali water, mud, ani
detritus, and shall be cleaned in nccordance with
the requirements for rleaning of equipment es-
tablished by item 16, section B. part II. Prior
to the start of the next day's operation, the hea
shock tank shall be given bactericidal treatment

at



in accordance with the requirements of item 17,
section B, part II. Heat shock process tanks
shall be of such construction that they may be
easily cleaned.

Public-health explanation.—If the water,
mud, and detritus were allowed to remain in the
heat shock tank under declining temperature
conditions, it would constitute an excellent me-
dium for growth of bacteria. Emptying the
tank and cleaning it at the close of the day’s
operation will more likely insure that the next
day’s dipping operation will start under opti-
mum conditions of cleanliness. Bactericidal
treatment prior to the start of the next day’s
operation will insure destruction of any patho-
genic bacteria remaining after the cleaning
operation or introduced during the interim
storage period. It will also prevent carryover
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of thermophillic or thermoduric bacteria from
the previous day’s operation.

Satisfactory complionce.—This item will be
satisfied when—

&. The heat shock process tank is thoroughly
cleaned st the close of each dsy’s operation in
accordance with the requirements for cleaning
of equipment established by item 18, section B,
part I1.

b. The heat shock process tank is flushed with
water from an approved source after cleaning
and is allowed to drain and dry overnight.

c. Bactericidal treatment complying with the
requirements of item 17, section B, part II, is
provided the heat shock tank prior to the start
of the day's dipping operation.

d. All heat shock process tanks are of such
construction that they may be easily cleaned.
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Animals, excluded from plant_________.__.____

Aprons and coata:

increase durlog shucking. ________________
inshellfish____________ . __________._____.
in well water__._______ ... ___ [,
killed by cooMing. ... ________________
aumbery on equipment______.______.______

Bactericidal treatment :

hands

utenslls and equipment___________.____.__

Blowers—see Utensils and equlpment.

Ceiling, construction of__________ . ___________

Certificates
Cleaning :

aprons and coats_________________________
boats and trucks . _____._._______._______.

premises

foors

shell-stock storage _______ .. ____
shucking bebches ______________
Definitions

Dip buckets
Dry storage :

cootminers . ____________________
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15
14
21
2
18
14

Lz

wlaokawh

—
- ]

18

Pagse
Fllea:
control methods. ... ___________. _____ )
Inprivies______.______ .. 11
Floors:
cleaging L .. 13
comatruction _______________ . ____ . ____ -
Freezing shellfish . ______._____________ 20
Handwashing :
by persosmel.______ . _____ .. ______ 21
facifties _. ... ______ . ____ . _ 10
signe o 10
supervigion of _..______________ __________ 3
Heatlog .___________ . . ]
Heat sboek metbod_ .. _____.______________ 49
Hot water:
at lavatories . ____..________ . _______ .. ___ 10
automatically regulated supply________.____ 10
bactericidal treatment with____________. __ 15
Ice:
source of ___________ 20
washing ... . L . ______.__ 20
Identiflcation :
ahell-stock .. . ____._. 4
shacked stock . ______________________ 19
Lavatorles—see handwashing,
Lighting :
toitet rooms.__________________________ 10
work and storage Areas_ . .. ______..._ ]
Miscellaneous items._____.__________________ 13
Packlng shucked shellfish . ______________ ____ 18
Paralytic shellfish poison_______._____________ 18
Personnet :
handwashing ... _____________.___ 22
beaith .. ___ L . _ 20
sopervision _________ . ___________.____ 21
uwnawthorized . ________ . ____ _____.________ 13
Plate counts of stored ovsters___ . __._______ 14, 85
Plumbing :
blower dralas____ .. ______________ 13
overhead drains_ .. __ . ______._________ 11
reqUirements ___________________ . _______ 10
shell-stock storage_ . __.._______ 8
Records:
buy boats and trueks ... __________ 23
sales and purchases_ o __.______ 20
Refrigeration:
after packing._.__._______._______________ 19
cooling rates. .. .. 38
during repackdng. . ___._._______________ 25
during shipment _________________________ p- ]
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Itefrigeratlon-——Continued
during shucking_ .. ..
in packing room o
shellfsh for repocking . oo oo
shell stock
Repackers:
definitiom
genernl requiremenls. oo L. ... o
Reshijpwrs
definitinn
genernl reuirements_ o _aeaeo—o o
Rodents
Bereening :
doors
outer openingy
toflet TOOMS . oo oo
Sewsge dispusal:
from processing plants. oo aoo-

Bhell disposal e e
Shell-gtock :
dry storage e
protection on boats. o oo
refrigeration
shipper, definttlon_ . o oo
shipper ledger report
washing before shucking... .--——.————____
washing by harvester— .. ... .
washing by shipper- ... ... ...
wet storgage of - -
Bhucker-packer jedger report______ ...
Shucking benches :
cleaning
construaction
disinfectlon
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Fage

shucking shellflsh__ .o . o e ammea-. 17
Single-service conluiners

bacterleidnl treatusent oo oL .o 18

eotstruction ..o - o aaoooo 18

drting e —emee e emem 19

identifealion Lo e a- 18

HEOFIEE o cmcmemacm e mcmm—amm——— 18
Storage:

rleaned sgquipmnent . oo e 14

single-survive containers. .o ____ 18

unuyed equipment . _.iiooocno- 12
Thermometers—bactericidal treatment ... 15
TobRCMY oo e e 21
Toilet fcilities oo oo i mmmrmn—ea- 10
Unanthorized persons... oo o ocomnvcaaaas 13
Unused equipment_______. _ e mm e 13
Utensils and equipment :

Lactericidal treatment_________.___ ... .. 14

ClOADHDNE - oo o o eeima e cm— e 13

CUNSITUCHION - . e e e 12
Ventilation :

toflet rOOA._ o a-a- 10

WOTK BIB8S e e 9
Walls:

eonstFuetion . ... _._i-_- 8

PRINUDE oo e oo . ]
Waler supply :

bacteriological test____ . oo oo o.-- 1]

sanitary quality . .. ']

shell-stock wushing______.__ . _____ 5 17,23

wet SLOrARE . o e e e ki
Wet storage of shell-stock . . _________ T
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APPENDIX G
ALASKA SHELLFISH GROWER'S ASSOCIATION CONTACTS
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John Church
P.O. Box 1528
Wrangell, AK 99929

Charles Clement
P.O. Box 302
Metlakatla, AK 99936

Don Erickson
9452 Herbert
Juneau, AK 99801

Stephen Laposki
Oysters 'n Such
P.0O. Box 863

Sitka, AK 99835

Robin Larsson
P.O. Box 1499
Wrangell, AK 99929

Warren Pellet, Sr.
P.O. Box 394
Sitka, AK 99835

Information Officer
Pacific Biological Station
Nanaimo, B.C, V9R SKé&
CANADA

(604) 758-5202

Brian Paust

Alaska Marine Advisory Program
P.O. Box 1329

Petersburg, AK 99833

(907) 772~3381

Don Kramer

Seafood Specialist

Marine Advisory Program
P.O. Box 103160
Anchorage, AK 99510
(907) 274-9691

Titn Koeneman

Shellfish Biologist

Alaska Dept. of Fish and Game
P.O. Box 667

Petersburg, AK 99833

(907) 772-3381
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FRED Division {Region 1)

c/o Mr. Tom Kron

Alaska Dept. of Fish and Game
230 S, Franklin

Juneau, AK 99801

(907) 465-4230

Evelyn Biggs-Chisum
3321 South Zi1 St.
Seattle, WA 98188
{206) 824-5442

Joseph Sullivan, PhD

Fish Pathology Section

Alaska Dept. of Fish and Game
FRED Division

333 Raspberry Road
Anchorage, AK 99502

Alf Roald Saetre

19707 64th Ave. W,., Suite 108
Lynnwood, WA 98036

(206) 385-3803 or 774-5144

NATIGNAL SEA GRANT DEPOSITORY
PELL LiBRARY BUILDING

UR!, HARRAGARSETT BAY CAMPUS
NARRAGANSERT, Ri 02882
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