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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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ECONOMIC CONSIDFRATIONS

This manual will rrot attempt to deal with all the economic considerations
required to plan asuccessful oyster farm. Prospective farmers unfamiliar
with rlesi%ning profitable business operations should familiarize themselves
with bookkeeping methods and profit analysis. Three sources for information
on developi_n% a?ood financial analysis method for your business are Bissel
I'0!,  Smith 975!, and Wiese 982! . The AlaskaDepartmentof Commerce
and Economidevelopmen©fficeof CommercigisheriesDevelopmentaybe
contactedfor a listing of state agenciesand programsthat encouragesmall

businesses.
FACTORS AFFECI ING COSTS AND RISKS

Oyster farmingis a long erminvestment. The first crops will not be salable
for two to four years. Currently~ Alaska operations range from a $1,000
investment holding 10,0000ysters and transporting by canoe, to a $30,000
investmentvith $12,000n annualexpendituresand no hopeof significant
income until export permits are secured.

Alaska's oyster farmers will face higher than average costs for ,neration
maintenanceand construction because most prime oyster sites are i, emote
locations. Remote facilities require protection from vandalism and .o  tion
and a constant caretaker. Further, sites must be leased and lease ¢pe,, 4 is
not guaranteed.

Alaska's bouts with paralytic shellfish poisoning PSP! are another facto~ that
can significantly affect profits. Oysters may not be salableas planned be-
cause of PSP episodes.

MARKETS

The farmerwill be developindnis own marketsfromthe very beginning. It
is, agood idea to plan on selling, the first crops in-state. This avoids the
highertransportatiorandpromotiorcostsassociatedith outsidesalescompe-

titian.

Alaska'soysters bound for the half-shell trade now bring about between$.50
and $.70each. Newfarmerscanlook for other marketsand 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 marketsize0f Pacificoystersis determinetby the numbetrof
shucked oyster's required to makea gallon, varying between100and 150,
depending on the particular market supplied.

REFERENCES
Bissell, GE. 1970. Economievaluatiorof the oysterindustry in British
Columbia Part II: _ProductionArea!. West Vancouver,B C.: Western

Consultants, Box 25. 31 pp.

Prentice-Hallnc. 1981.Yourbusineseecords: A simplifiedquidego
whatrecordsyou mustkeepand howlongsyou mustkeepthem. West
Nyack, NY: Prentice-Hall, Inc., P,0. Box 511, 10995.



Smith, F,J. 1975. The fisherman's business guide. Camden, hiE: Interna-
tional Marine Publishing Company. 17Z pp,

Nese, C.S, 1982. Financial statements and business calculations for com-
mercial fishermen: A do-it-yourself guide.  Marine Advisory 6 ulletin
414. Fairbanks'.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.
l. ALASKA DFPARTMENT OF ENVIRONMENTAL CONSERVATION

Shellfish  grower's perroit

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

In ter state s hippi ng 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
$50to $50,000per day, irnpisonrnenfor 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 41.005-4l. 100!
Permit for mechanicalharvester, 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
impossibleto eliminate. Thus imports may comefrom only

those areas which appear to be free of these diseases.
We know fairly little 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 Department
of Fish and Garne, F.R. E.D., Fish Pathology Section;
333 Raspberry Rd,,; Anchorage, AK  99502.



4 ALASKBEPARTMENNATURARESOURCES/ISIORFLAND

AND WATER MANAGEMENT

Tidelanduse applicatiorand permit
Logsalvag@ermitif in thisjurisdiction!

U.S,FORESSERVICBROTIIERJPLANOWNER!

Permissitoconstructaretakersabiror othestructure
Logsalvageermit if in thisjurisdiction!

geSﬂ]@erpe%@gm%%ng—qualaeresecurevdtra $l5annua

ADDRESSES

AIaskeDeE)t. of Environmeni@bnservation
P.O. Box 2420
9000GlacierHighway

Jordan Center

Juneau, Alaska 9980l

or:
Alaskﬁgegt.?éEnvironmenta]:onservation
State Office Bldg.
415 Main St.

Ketchikan,Alaska 99901

907! 225-6200

Dept.ofAI\Ermy,_ AIaskaDistrilctt 0B h
OrgiED |Sr.gl1 %%guacﬁwnc loBsanc
NPACO-FRc!

A rhoage, Alaska99506

Pathologst _
AlaskBept.of FishandGame
333RaspberryRoad
AnchorageAlaska99502

907! 344-0541

DemNatBesoubeed arahw/alanagement

2 30S out Franklin
Room 407

Juneau, Alaska9980I
907! 465-3400

Dave Riemer
U.S. ForestService

Box 1328
PetersburgAlask®9833
907! 772-334l



Thefollowmgigenmesawevthea plications; U.S. Environmentfotection
A encglr;il}J].S. e%t.of CommercBlOAA, NMFSAIaskaCoasthlana ement
Progr rgtlnjt%ht e Divisioof GovernmentaCoordinatiodGC! Officeof
Managem Budfgeto_fflce)f the Governoalask®ept.of Fishand
GameU.S. Dept. of Agriculturet),S, Dept. of Commerce; U.S. Dept, of
the Interior; Alaska Dept. of TransportationiegislativeRepresentative  for
the area; AlaskaDept. of Commer@ad Economigevelopmer®fficeof
Mana%ememd BudgetAlask®ept. of Community andRegion&lffairs;
AlaskaOffice of Policy and Developmeifitflanning. Concernsare: cultural
resourcesendangeredpeciesfloodplainmanagemennd cleanwater.

SeeAppendixB for copief somef the permitapplicatioforms,



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

A "permit"is an authorizationfor temporaryuse 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
welf'are is not allowable, Othet permits or authorizations that may be neces-
sary must be obtained.

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 minimumof 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 pertnit area.

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

An exclusivepermit carries a fee of ~ $50.00 per acre or a minimunof $100 per
year, Paymentof 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, i_t does not guarantee
private use of any constructed facility. The permittee would have no legal
right to prevent accessor use by the generalpublic.

A person owning shorelineproperty may place a mooringbuoy, 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 from 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, apermit is required. This permit may be
exclusive or non-exclusive as he requests.

ALL commercialactivities require application and a permit.
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Allow a minimum of one year for lease issuance. Afield 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 required
to qualify as abidder 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 approvai.

Upon cancellation of the lease or closure, clean-up of the site and removal of
the improvements are required. Certain 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






0 Water depths around the project.

0 Principaldimensionsf the structur@rwork andexteniofencroachmeriteyonaheapplica-
bkf high water line.

0 Waterward dimension from an existingpermanent fbcedstructureor object.

0 Distances to nearby federal projects, if applicable.

0 Number of cubic yards, type of material, method of handling, and location of fill or spoil dis-
pOSahrea it applicable. If SpOilmaterial iStO be plaCed in approved dumping greunds, a Sepa-
rate map showing the location of the dumping grounds should be attached. The drawing must

indicate proposed re'lention levees, weirs, ancl/or other devices for retaining hydraulically
placed materials.

0 Distance between proposed activity and navigation channel, where applicabie.

0 Federal harbOr lineS, if eatabliahed and if knOwn.

0 Location of structures, if any, in navigable waters immediately adjacent to the proposed activi-
ty, inCluding permit numberS. if knOwn. Identify purpOSe Ofall StruCtureS.

D Location of any wetlands, swamps, rnarshes, etc, Identify.

Flevatlorr arrd/or Secflon View. The elevation and/or sectio~ wew of the proposed project should
show the following:

0 Same water elevations as in the plan view.

a Depth at waterward face of proposed work, or if dredging is proposed, show dredging grade.

Q Dimensions from applicable high water line for proposed fill, float, or pile supported plafform.
identify any structures to be erected thereon.

U Graphic or numerical scale.
0 Gross-seCtion  of excavation or fill. including approximate side slopes.
0 Elevation  of spoil areas.

JVoteaerr Orawirrga

0 List names of adjacent property ownerswhose property also adjoins the water and are nol
shownon plan view.

0 State purpose private use,commercial, etc.! of proposedactivity.

0 State datumused in plan and.elevationviews.Use mean low water, meanlower low water, Na-
lional Ocean SurveyDatum or National Geodetic Vertical Datum of 1929.



FACTORS TO CONSIDER IN SITE SELECTION
after Qua.yle 1971!

WATER QUALITY

Temperaturegreaterthan 9 C 8 F! are usually cited as necessaryor
rapid growth, In mostSoutheasflaskacoves,wintertemperatures “will
descend to 4 C 9 F! or lower and oysters have been found to feed at
temperatures of only 4.5 C. ) )

Salinity greaterthan 15ppt full strengthseawateris approximatelys

t!

g\%equate food supply See researchchapter.! o _
Freedom from excessive fouling b?/ debris and marine life, and silt.

Area should be traditionally free from paralytic shellfish poisoning best
determined by samples!. ) ] ) )
Freedomfrom sewage and industrial pollution State land disposalplans
and USFSplans may be consultedfor conflicts.!

PSPhistory andpollutiorare the primecriteriafor site selectiory the
Alaska Department of Environmental Conservation.

PHYSICAL FACTORS

Protection from wave action
Sufficientvaterdepth Suspendedysters  mustnot touchbottom.!

, Proximityto a smallstagingarea for temporariljholdingoysters and
constructing rafts
Freedom from ice
Freshwater stream nearby valuable for human needs and anti-fouling
treatment but must not decrease salinity too much!

OTHER REQUIREMFNTS

C ompance with N &ig ableW gers A ct
Proximity to markets
Ease of surveillance

Site selectionis obviouslyneof the mostcriticalsteps in the oyster busi-

ness. Proceedwith caution and investigateall possibilities thoroughly.  Start
smalland set samplegear in severallocations if possible. Siteswithin the
saméaycamaveriticatlifferences. In othesection®fthemanualthe
importanceof these factors will be emphasized.

A numberof stateagenciesan assistaquaculturistdookingor potential
leasesites. At minimunprospectiveysterfarmerscan get confidentigdnd
strategiassistancefromappropriatepresentativesof the Alask®epartment
of Fish_and Gamethe AlaskaDepartmerif Environment@lonservatiorthe .
Alaskdepartmenof NaturaResourceandthe University of AlaskaMarine

Advisory Program.

17



OYSTER CULTURING METHODS

Auch of the material for the culturing and fouling sections was written by

8r. John Church of Clearwater Seafoods in Wrangell, Alaska. In his own
operationChurchbeganwith submergebestiertrays the use of trade
lamesin this publicatiodoesnot in any way constitut@n endorsement!

-le is now adding surface trays to enhance circulation and growth, since
'testier trays have very smail openings, Suppliers for various equipment
nentioned are listed in Appendix C.

SUBMERGED TRAYS OR NETS SUSPENDED FROM FLOATS
after Humphries 1978!

I'nis methodis somewhanew. There are many designs, each using different
arrays of stacking systemsso that oysterscan be at variouslevelsin the
water columnin the same array. Prospective systemsshould be evaluated
with regard to the easeof water circulation,cleaning,and access. Oysters
should not touch each other or  the corners. This will causethem to clump
t o@ther or becomemisshapen

VERTICAL LONGLINE SUSPENDED FROM FLOTATION DEVICES
after Biggs 1981!

In this methodyster spatis attachedo bits of shell. The shells are then
insertedin theionglineor wiredto it. Pol proEerne/16 in., 3-strandis
recommendddr inserting in the shell holding the oyster spat. Oysterson
the line have different growingconditionsnd thus different growth rates.
Because of this, the line will have to be handled man?/ times, since the
oystersvilinotall be harvestable onthesameéate. I[f thelinetoucheke

bottom, starfish predation will become a problem.

Anoperaticat Annettéslandn southeastern Alaskas a gooexamplef
this method. A 24 ft squareraft with 209wireswas  built. ~ Eachwire held
sevenshellswith seedand spacers. The strings were 5 to 6 ft long and
held>,90Mysters.Estimatinga productiont 200 stergergal.,thlsraft
woularoducabout 30 gal. 6f shuckenheat Big 1981!™( uai/le97I!
cites 25 rafts _Per acre, covering 25 percentof the area. With _100shell
stringseachwith 15shellsprodtctionwoultbe 2,400yal. abouf0,000bs

of meat.!

HORIZONTAL I,ONGLINESUS!NG SURFACEFLOATS OR POSTSDRIVEN
INTO THE BOTTOM Quayle 1971!

This is_similarto the verticalmethodlescribedhboveas far as insertingthe

lutchinto the Ionq]llge. Horizontal cememalgesa}dvanéa ef the rF-
ferrecgrowingconditionseargio thewater'surface )gste_lasr Paced
in a moreuniférnway and thereforanatureat aboutthe sameime, thus
reducinghe amourdf longlindandlingluringmaturatiorausedavhen

harvest times vary.

SURFACE TRAYS

Surfact&rays involvesomgype of suspensionysuallyneslor netting at-
tachedo floats. The meshsize shoulde just smallenougho holdthe
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oyster, assuringmaximurwater circulation. ~ As the oyster grows, mesh
will have to increase so that good water circulation continues.

Oysters should be placed 6 to 12 in. from the surface of the water. Trays
usuallyneedsometype of coverto  protect them from predators.
plywood, even moderateamountsof seaweedhave proven effective covers.
Covers should not restrict water circulation.

Alaskangrowersare having excellentresults with trays, ~ which take advan
tage of the higherwater temperaturand food  availability at the
Detailegproductiofiguresare not  available, but area maybe calcu»ted

the basisof 3to 5in. oysters, stackedone  deep withouttouching one
another.

DIRECT PLACEMENT ON THE BOTTOhf
after Quayle and Smith 1976!

Q%/sterheld:)elovmaideline are extremebBusceptibleto predatiorand are
difficultto harvest,sothismethots rarely used.

The traditionaimethodn both U.S. coastand in British Columbias beach
culturing,Oysteraire heldonthe beackat  the +3to +5range. Siltation
and starfishpredationare problems in this operation. Also, less food is
availablhann othemethodsln  1980the averageysteproductiorper
acre of bottonctulturein B .C. was 27 gal. per acre.” The most efficient
growelProduced 160gal. per acre{)er ear Anonymaus 1981! In Alaska.
mosbf theshoreling toorockyandsieegor beacleulturing.

Raftulturbowevers becomimrtprprevalem B.C. astheadvantages
of increasedroductiorare madeevident:

BisselD'70liststhefollowing advantagesddisadvantagésr raft cul-
ture when comparedwith beach culture;

Advantages

Carbeharvesteth responst markedemandsnot asthe tide dic-

tates

Largeharvestingcrewsare not needed

. Doexotrequireacreagédirectlyonthe waterfront
Growthis quicker, predations léss
Resultsn a higherqualityproduct
Not necessaryo find suitablesubstrate

Disadvantages

Larger capitaloutlay oo .
E|dln eratlonlsﬂllrequwedel nd rori)ertles : .
xtengsman aequiremre aa;anmalntestrlngs

Purchasing@yster Seed

RLRRR R chaeseEac iplecsgIplamighs

Oe¥ ersn
permitsection tfor descriptioaf imporgermit.
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Eyed larvae may be purchased for approximately $100 per 1,000,000. These
larvae require water temperatures above 65 Ffor 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 asetting tank. Seed
oysters 2mrn in size sell for about $100 per 30,000 and high mortalites may
be encountered. Spat 15 rnrn 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 shouM 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-
rnentioned longline methods.

Necessary Equipment

a general list of some of the more signiiicant items!

Boats r 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 abeach, their

lifespan can be greatly extended, If they can be obtained by
beach salvage, they are also inexpensive see permits! . A
variety of plastic floats 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 agreat 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 harnrner, peavey, pike pole,
froe, wire brushes, s crapers, bristte  brus hes, flat coal
shovel, staple gun with bronze staples, hoist, netting needle,
thermometer, scales.

Anchors Anchor chain and line, shackles, log staples, chain, thimbles,

swivels, smaller lines and twine needed in large amounts.



Tray and Raft Construction and Dimensions

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

Logs used as floats in quiet water  should be at least 4 to 6inches in diame-
ter. A corral of boomsticksurrounding  the raft and tray arrays will quiet
wave actionand discouragegpoachers. The raft design might include a hoist

to lift trays or lines out of the water. The farmer might choose to have a
moveabldoiston a separatefloat or his boatthat can go from raft to raft.

Homemadsurface trays have provided very encouragingresults for Alaskan
g?_rowersat a very lowcost. The line methochas  also produced goodgrowth.

he farmeris advisedhot to investsubstantial time or moneyin any particu-
lar design or gear until avariety of methods have been tested at the fartn.
Do not becomeover-extended until you see  what works. Rememberthat
g_rowthfdel_creaseSNith increaseddepth  of holding, or increased exposure to
alr or rouling.

During the growingseason the farmerneedsto checkthe surface trays at
least oncea week to remove the accumulatealgae and debris against ™ the
sides of the tray. Lines shouldbe checkedperiodically to make sure no
redatorshave becomattached, Periodicthinning of the trays promotes
ast, even growth. Fasteningsand knots should always be watchedbecause
they maystart to work looseor chafethrough.

Livingatthe farmkeepshe daily workloaddowrandinsures that develop-
ing problemswill be caughtin time to preventdamage. It alsoprevents
Poachln ,which can be a tremendoudinancial problem in remote, unattended
arms. Poachinpasbeenthe downfalbf several farmsin the past, Storm
damagés anotherthreatto farmsecurity. Rafts mustbe securelyfastened
with heavy anchors. A two-log raft 60 ft long should have a 130 Ib anchor
cubic foot of concrete! attached at both ends  of the raft in order to
prevent twisting and fouling of lines. Predationby birds and other animals
alsoneedsto be ~atched, Starfishlarvae maybecomeaught in trays and
growtoolarge to get out, feedingon your oystersas they grow.

Oyster Diseasesand Causesof Mortality

The oysterdrill is a snailwhichcuts throughthe oystershell and eatsthe
meat. Three specieshave been found in British Columbia;one native, one
introduceadvith easterroysters,andoneintroduceadvith Japaneseysters-

The drill nativeto BritishColumbis posingmoreof a problemto clamand
musselgrow'ers. Drills have not as yet beenreportedto be a problemn
Alaska. However, easterndrills have been foun at Prince of Waleslsland.
Importationf disease-free, certified spatshouldontrothe pest, Useof
suspendectulture methodss alsoa deterrent Clayton 1981!
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FOULING

by John Church

P.O. Box 1528
Wrangell, Alaska 99929

Any surfaceleft in the ocearwill soorbecomencrustewithlife. Farmed
oysStersare noexception.Thisencrustation, or "fouling“ranges fromalgae
scumdepositedon traysto flatwormsthat eat oyster fleshor starfishtha
can destroy entire trays of your investment.

LIKELY CAUSES OF FOULING

Uncheckedfouling leads to reduced growth, inferior shell quality, and even
oyster mortality. Fouling will becomeworse as water quallt_%/ in an area
deteriorates. Preventative actions shouldbe timed with the lite cycle of the

fouling organisms. In Japanthe followingettingtimeshavebeenobserved
Arakawa 1980

sea squirt: June to October

bamac le s: June to rnid-September
mussels: June to July

fanworm: rnid- S epgember

Of course,theseare studies from other regionsand timingand setting be-
havior maybe differenin Alaska. Thefarmemusbbservehe situatiomt
the farm to establish the local cycle.

Mussels@and barnacledend to set moreheavilyin the upper 10 ft  m! of
the water. Fanwormprefer 10to 20 ft to 6 m!l Sea squirts are even
deeperfromleGo 30ft to 10m!. Fanwqgrmscanbe a pollutiandicator
forinnetbays Arakawa 1980!. In the Straitof GeorgidB3.C., thebarnacle
set has beénfoundto be 10daysbeforeto 10daysSafter April 1 Quayle

1971

Thus, effective foulingcontrolmighttake the formof a two-phaseprogram
occurringin  mid-June and mid-October.

Alghaeis S‘part'cuIarlyevalemteartiqtl}]@ls rfagmrthesamﬁgsoyow t
yournyste eret-moresunllg indfood. Largaed, brownanagreen
Seaweedsll attachin the fallandwinterandhavethéir bestgrowthin thée

spring,

Sim imafqrmdike coralshryozoans,andhydroidgillalsca r
anrPgnt ma ﬁar alcium u%esontammgﬁuncu ﬁorms&?ggon

wormyyolychaetevormd]atworms neriedvorm&hndechiuroldormsay
settlewhentrays are left unattendedor toolong.

Occasionally, asea anemoneis found,  Put @& more common problem is
tunicates. These non-mobile animals have & SOft, often clear body with two

holes through which water is continually S frained for plankton. If these
tunicates fill the spaces between oysters, Water circulation can be severely

restricted.
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There are other methods not yet tried in Alaska. Exposure to freezing air
temperatures in winter should kil 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 WoodsHole Engr. Assc. at chapter end!,

Biological control is  a. good fouling control strategy but it is sometimesdiffi-
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.

No 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, acombination wire brush/scraper can be used. |arger
farms may wish to invest in awasher 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-fouhng  mesh!

Woodk Hole Engineering A ssai ates
P.O. Box 133

Woods Hole, MA 02543

17! 548-9668

Syndel Laboratories, Ltd, manufacturers of
8879 Selkirk St environmentally  safe
Vancouver, British  Columbia V6P 4S6 anti-fouling  agent!
04! 266-7131
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ENVIRONMENTAL SANITATION AND  SHELLFISH POISONING
by Kit Ballentine and Michael Ostasz
Alaska Department of Environmental  Conservation
Pouch 0
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 g rowin g sites free from the developmental constraints
commonto many other areas, Alaskan waters, however, are periodically
subjected to natural dinoflageilate plankton blooms that may result in the

concentration of toxins or poison within the body 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 G eorge Vancouver 's men consumed mussels, resultingin three in-

toxications and one death, Shortly  thereafter, Baranof lost nearly 100
crewman after they ate ameal of mussels harvested in the Peril Straights
near Sitka. To this time, PSP intoxication continues to occur sporadically

throughout southeastern Alaska.

The inability to predict 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 ~Gonaulax catanella and ~Gonaulax
acatanella, that will periodically inhabit the surface layer of marine waters.
Un<ner 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 syrnptoms 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 afew minutes to

several hours after eating toxic shellfish. Most commonly, nausea, vomiting,
and numbness and tingling around the lips and tongue will develop. Nutnb-
ness and tingling may progress to hands and feet. In severe cases, dryness
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A standardassa%/requires six mice. Sincedeathtime mustbe ad#'ustedto
fall within5 to 7 minutesseveralsets of tests maybe requiredbeforeprop-
er dilutionis established. Toxinlevels are calculatetbasedon deathtimes.
The establishethaximumcceptablexinlevelis 80 micrograms/100 gramsof
meat. The stand containsa safety margindesignedo protectthe highest
risk consumers: the very youngand the very old.

Humarespons® PSPoxinvariesconsiderably andseemt® be affectetby
a numberof factors. Amongheseare sex, tolerancet? toxin, alcohoton-
sumptiorandhowmuchotherfooavasconsumedlongviththe toxishell-
fish, Becauseof this varlet¥, one cannotassign a specific_toxin concen-
trationat whichllnessanddeathwilloccur  foreveryone. Thereforethe 80
mgstandarng applietb protedhebroadesing®f consumers,

ppen-
dix D gives moredetail on PSP testing.
Oystefarndevelopmenan, daleof farmedysteiis requlated by the
Al%ﬁsk f(IJ}'T‘hI_nsp ctri)oﬁae ulﬂt%nﬁgﬂslél ofxtﬁes_eeg ati?r_ls d%_alin_g
Balneu arhyit valveshe fr'%ha 0£t$ eN Pon hellfisfsanitation
rogra r rsanltatl?1 rveh%][ an mgF uckin rkllijsm -
gjfp ellfl er(ares(gm? Ighll esp aélg irectl
stedarmersan Ist operseéAppen orrequlations
andAppendi¥ forNation&hellfisbanitation Program!Theymust:

1. Adoptthe NationaShellfistBanitatiofProgram.

Z. Acquirannuglemi ts for procesngpackinge-packing,selling,
sellingor processinghellstock for sale.

3. licatioaquiremenmtsliuddescripti rawingite platplan
Sy e R R S

label,

4. Mushavesanitagndbiologicalsurvegf growingsitepriorto site
approval.

> R i R S P e ST S AR BR T
VO R L M S,
shellstock packaging.

7, Meetequirementsrshellstockagandecordkeeping.

Contagtitlothere ulato[}aogencieschstheCorgsofEngineeamd
Departmefilaturdkesourdsalscecommended.

Oyst@armdevelopfabmitawphasesiteertificammdevelop-

ment, and marketing,
Sitecertificatiamvo %ﬁldevi ropoOSeEt eDepart-
R s O T T
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required. Preliminary data developmenttesting results are provided in
Table 1, 2and 3and Figure 1 of Appendix D,

Data developmentresults support Canadian test results performed on tray and
string cultured oysters. PSP monitoringin British Columbided 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

shipmentcertification and possiblealternative sales methods. The significant
public health risk associatedwith paralytic shellfishpoisoningand consump-

tion of raw productrequire a cautious, conservativeapproachto rearing and
marketing. Developmenand successof the industry dependsupon produc-
ers' cooperation in programsto assureproductquality and safety.

DEC CONTACTS

9icha el Ost asz

Environmental Sanitation

ADEC, Seafood and Animal Industries
P.O. Box 10-4240

Anchorage, AK 99510

907! 272-1561

Ken Elliott

Environmental Sanitarian

ADEC, Seafood and Animal Industries
P.O. Box 24z0O

Juneau, AK 99803

907! 789-3151
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IIAR VEST INGOY STER S
by John Church
P,O. Box 1528
Wrangell, Alaska 99938

Oyster harvesting is labor-intensive. A farmer who normallyworks alone may
want to gather a crew. They could be paid sharesas on a commaial fishing
boat to avoid some of the paperwork associated with employees. Oysters are
graded by hand according to size and weight, althou%h grading machinesdo
exist. Fouledoysters 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
advantageof these small oystersis their relatively short growthtime. Large

"soup” oysters and shuckedoysters in jars can be producedmore cheaplyin
other states and in the Orient,

After grading, the oysters should be bagged large wire or nylon mesh bags
are good! and placedon a protectedbeachto "harden"”. Hardeninds simply
accustominpe oysters to beingout of the water after spendingmost 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,

Wherkept  completelyout of the water, temperatures important in quality
preservationOysters will remainalive 8 daysat 11C 2 F! but quality
deterioratesafter 5.5 days. Storage at 2to 30C 6~F! will maintain high
quality for 13 days. At 0C 2 F! oystershaveremainedlive for more

than 17 days Boyd, Wilsonand Hall 1980!,

Whernougloysterdavereachedanarketabkgze, the stateDepartment  of
Envirgnmental Conservationmust be notified that asale is, near. After pro-

cessinghe sampleysterirtoxin, theywillreleasmtthe for sale. See
Appendix D for further details.!
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SUPPLIERS

Domtar Packaging ‘;iggElplaSSttiCS, Ltd.
Attn: Peter M, Cook m .

3300 Vikings Way Orange, CA 9266S

Richmond,13ritishColumbia V6V 1N6
04! 273-7321
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GRADE
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as followsfor Pacific oysters:

NUMBERPER GALLON

SIZE
64

Large 64-96
Medium 96-144
Small 144-240
X- small 240-300
«Yearling 300-400
«Petite 400-600
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ndustyy.stan ar-s mmoehcounteiredlaskaheoyster
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dsk —afew 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 I

Watersampleshouldbe takenvia a pumpfrom 0.5 m depthand 5 m depth

or adepth chosen from the temperature and Secchi disk measurementsas
being likely for phytoplankton concentration! . These = measurements will be
used to produce an average value for the plankton biomassin 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
maximunproductivity occurs somedistancebelowsurface, usually
somewherbetween5 and 20 m dependingupon light intensity and
fglls off sharply above this level Tait” and DeSanto1972, p.
127!,

This hasgreatimportancéor the oysterfarmerin the placementf trays.

The water shouldbe pumpedhrough a seriesof successiveneshcups with

the finest meshbeing 10 microns.” The purposeof successiveupsis to

prevent cloggm(t; of the finer meshesy Ia’r&;e_ debris~ Cells larger than 200
micronsare not preferred by oysters. Afirst filtration through coarse
screen may necessary to remove debris. Asource for this mesh is cited at

the end of this section. The volumepumpedmust be kept standard. The

mesh all filters betweer200and 10 microns!will be rinsed with pre-filtered
Wa'g[(%lr into | ameasllljr[[r}? cyIindeithanﬁ all?l\ftve(%l ttI‘CI) selttle k%or 15 mi{wtes. i Tcrfe

settledvolumewill then equalthe height of the planktontimesthe cylinder
aredfilled with plankton.ql'heplankt(g)rmaythenpbe drie anda_dery¥/ve|%ht
taken. This is a rough measuremeanhdhas no controlfor particlésin the

samplavhichhaveno nutritive valueto the oyster, Thus, if a microscops

available, the sampleshouldbe examinedo determinets composition.

PARALYTIC SHELLFISH POISONING STUDIES

Recent research on PSP causes has clarified some of the differences between
the Alaskanproblemand that of moresouthernwaters. The dinoflagellate
that producesthe toxin has a resting form cyst! which also containstoxin.
Sedimentsapabl®f IVIH%ISG to the dinoflagellatare widespreadlongthe
Alaskaroast Hall1982!When stormslisturbthe sedimentshe cystsma
be suspendeth the water columnwvhereoysterscanfeeduponthem. Cys
abundancevaries widely and has beenmeasureds high as 2,000 mouseunits
per meter squared of bottom Hall 1982! Benthic cyst abundanceis fairly
stableandin the future maybe usedas an indicatorof toxin levels- Cyst
concentrationswould be surveyedonly one or two times a year, rather than
bimonthlyas in the oyster sampleprogramnowunderwa%/,to provide ade-
guate warning of increased PSP contamination risk Hall 1982!.

Cyst studies are_madeby incubating sedimentswith nutritive mediumand

isolating the mobilecells that appearin two to sevendays. 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 dinofiagellates 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 aserious
problem.

When conditions are right, the cyst develops into amobile, vegetative stage,
generally spheroidal al thoug h some strains are elongate. It is 20 to 50 mi-
crons in diameter, and has an equatorial and alongitudinal  groove. There
are two flagella and the plates lack obvious decoration. The cells tend to
form chains involving two to tnore than 30 cells. Chains with recently divided
cells have acharacteristic  "Z" appearance. The cells are photosynthetic and

are green, brown, or copper-colored. 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 descriptio~ in plankton samples would suggest it is

time for a PSP test.

The marked development of athermocline or stratified warm surface layer may
be required for blooms. In Japan, the high density zone of the dinofiagellate
was associated with surface water in the ra~ge of 8to 12 C 6 to 54 FL.
The stability of the water from spring to 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 adinoflagellate bloom in rnid- 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 diel 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 seemsto be
important in controlling bloomsand 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 asite for their  farms.

MEASUREMENTS OF OYSTER  GROWTH
Sampleoysters 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 awet and
dry weight taken of the meat.

CONDITIONING INDEX FOR DETERMINING MARKETABILITY

Oyster growers use the following formula for determining the marketability of

c ultur ed oysters:
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Dr wei ht of oster meat rams! X100 =INDEX OF
0 ume o0 space etween se va ves m CONDITION
Procedure:

Samplea minimumof 10 oysters for each test.

Clean the shells with a brush a toothbrush is finel.

Scrape barnacles, mussels, etc. off the shells.

Place the whole sample in a beaker with enough water to cover the~

and measure the water displacement of the oysters.

Shuck the oysters, placing the meats on a weighed foil container

and save the shells,

6. Place the meatin adrying oven about 900C!. If adrying ovenla
not available, sunlight or any heat source may be used. The goal
is to evaporate the water content and achieve a constant weight,

7. Measurethe ~ater displacemenif the empty  shells as in step 4!,

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

0. Dry the meatuntil a constant weight is attained take the weight
measuremenB0 to 60 minutes after removing sample from oven!,

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

dry meat weight.

p NP

Approximately 50 or more is an acceptable condition index, however tha
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 inde~

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.

OB SERV ATION SOF FOUL ING SETS

When checking trays or lines, careful observations should be made of neer
encrustations or other forms of settlement. It may take some time to become
familiarwith the appearance of the new settler as opposedo the adult form-
Roughestimationef the quantity setting may be correlated with the other
environmental parameters measured and comparisons made in future vyears-
Be sure to keep written notes with as  much detail as possiblein order to
maintain accuracy, Experience will enable the farmer to take effective evasiva
action in the future.

SUPPLIERS

East-Side Net Shop mesh!
14207 100th NE
Bothell, WA 98011



Ohaus Scale Corporation
29 hanover Road
Forham Park, NJ 07932

American Optical micloscopes
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

Changesand innovations will re-shape the oyster farming industry in Alaska
_ it _grows. Mechanizationof cleaning and harvesting alone can make a
significant difference, increasingproductionwithout causing increasesin

labor  costs.

Environment-controlled rearing systems, especially for young spat, can pro-

vide optimum start conditions. These systemscontrol mar_?/ water conditions.
oyster food might be cultured rather than relying on availablefoodin the
water, Algal culture takes sotnepractice, but the resulting increased avail-
ability of food in the winter monthsand more consistent availability year-
round can further assure success in  oyster growing. These systems are
expensivebut give you an extra measureof control you don't have with water

at natur al sites,

These systems may also be combined,so you can produce oysters along with
other farmable sea crop s. Algae, mussels, clams, scallops, and herr ing
roe-on-kelp grow well with oysters, as will spot shrimpand somecrab 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 Washirg ton State
Departmendf Natural Resource$ias publishedh marketsurvey and analysis
for productsof red algaePorphyra. It suggestthat moderate-sizeskaweed
culture can be profitable contact Tom Mumford!.

Several Alaskan oyster fartners have received preliminary permits to start an
oyster hatchery. This is a key to growthin the industry, alleviatingthe
q_roblemsof spat Sléf)p|y import certification and mortality during transport.

he hatcherywouldworkto developystersbetter ableto survive in Alaskan
waters. Associatedgenetic research may also solve other problems, such as
slow growth in Alaskan water temperatures.

Researchcould also help avoid somefouling organismsby better predicting
their sets. PSP research might develop new ways of toxin testing that are
less time-consumingnoreaccurate, and less expensive. A bioassayusing
housefliesis two monthsaway from general lab testing, and_ a binding ex-
changenethodone year. "Ragelispersonalommunication April24, 1984,!
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CONTACTS

N.l. Calvin and R.J, Eliis rope culture of kelp
Auke Bay Fisheries Laboratory

National Marine Fisheries Service

Box 155

Auke Bay, Alaska 99821

Canadian Kelp Resources, Ltd. sea weedcult ure
BonfieM, B.C. VOR IBO

CANADA

04!  728-329

James E, Heming mussel  culture

SRA Box 37-D recipient  of state
Anchorage, AK 99506 dev eloprnent grant!
907! Z79-0673 or 349-7060

Tom Mumford mussel  culture
Marine Land Management Division

Dept. of Natural Resources

Olympia, WA 98504

06! 753-3703

John Olson seaweed culture
Pacific ~ Northwest Nori Growers

Route 1, Box 94-A

Burton, Washington 98103

Brian  Faust herring-roe-on-kelp and
hiarine Advisory  Program other forms of mixed
P.O. Box 1329 culture

Petersburg, AK 99833

Dr, Michael Stekoll herring'roe'on'kelp
University of Alaska

School of Fisheries

11120 Glacier Highway

Juneau, AK 99801
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SEED SOURCES
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SY.E, Inc.
Rt. 2, Box 75Z
Quilcene, WA 98376

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

International Shellfish Enterprises, Inc.
P,0. Box 201
hioss Landing, CA 95039

Lummi Tribal Enterprises
P.O. Box 77
Marietta, WA 98768

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

Lee Weigardt
Ocean Park, WA 98640
Z06! 665-4111 or 665-4172

Pacific ~ Mariculture~

Box 336

Moss | anding, CA 95039
08! 633-3548

PigeonPt. ShellfishHatchery~
Box 4512

Arcata, CA 95521

15! 781-0220

Coast Oyster Co. ~
Wayne Morris

South Bend, WA 98586
06! 875-5565

innovative Aquaculture Products, Ltd.~
Skerry Bay

Lasqueti Is., British Columbia

VOR 2JO

Parksville Mobile Operator N49-7564 Channel YR

Starredcompan|e$1ave§reV|ouslondthe|rproductsto Alaskan
farmers.Theother U.S. companidistedverecontactguriorto
manugroductiorjut nonehaverespondeelxpre33|ngwteresﬁn
developing an Alaskan market.
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Whiskey Creek Oyster Farm eyed larvae
6785 Whiskey Creek Rd.
Til amook, 0 R97 141

Rick Engle
Port Townsend, WA 98368
06! 765-3759 or 385-3788

Baynes Sound Oyster Co.
J.  Tarnowski

Box 127

Union Bay, B.C.

VOR 3BO

CANADA

04! 335-2111

Diamond Oyster Seed Co.
K. lLawrence

Comox, B,C.

CANADA

Wes Perry  Seed on clutch!
Pacific Oyster Co., Ltd.
1301-15041 Prospect Ave,
White Rock, B.C.

V4B  2B5

CANADA

04! 536-2371

Norm  Gibbons

Redonda Sea Farms, Ltd.
Refuge Cove, B.C.

VOP 1PO

CANADA

only!

Campbell River operator: N690368  Channel
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PERMIT FORMS
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FISH TRANSPORT PERMIT: EXPI  ANATIONS
ALLASKA 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, Enhancementand Development FRED!
Division of the Alaska Department of Fish and Game ADF8G! by the person
or organization requesting 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 1l - Central, Westward and Arctic-Yukon/
Kuskokwim Region

333 Raspberry 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 ADFIKG, Division of
Commercial Fisheries, area biologist must be notified.

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

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

Transport Date s!: Should include the date of the egg and/or fish take
and all applicable transport dates.
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.

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, Nativestockspresent: Refersto 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. Historyof knowrtransportsf this stock: All knowntransport®f this
stock, either by your organization or otbers,

9. Diseadaistory:Completiorlistingof diseasacidence testlng?_, as
conductedy the Pathologgection, -~ FRED,ADR.G, or other qualified
fish pathologistsThe followingnformatiorshouldbe included: date of )
testlrllg,ageof fish, andtheresultf the test. Note  the following
example:

2/6/81  Adult  0/60 %! 8KD

The permitis issuedby the Commissioner .of ADFtG or his authorized
deﬂréneéft\ds—‘lsﬁdr nspoermduthorizes atolperatlc%pecﬁled
INnt _permlt.Theg_e_rso or organizatiamsinghe permitnusbe In
complianceith all conditionsf the perniit.



Chapter4l. TrattspOr tt ioROSseggloa.

atttl Release of Live Fish

Article 1. Scopeof Regttfgtiaitg

5 AAC41.00l. APPLICATIO!t Qf 7!1IS CHAPTER. The provisionsof
thischaptergovernthe tranaportatioipossessiaor, releasef live lab
transplanteidr orcultivatedor humanoiisumptiansport!shingur.
posesyraapariof auaquaculiupzografuorsttenlilieducatioraal
propagativpurposedJnlesaspecifieagyovidedtheprovisionsf this
chapteto notapplyto thetransportation, possessiaayrclcasef fish
taken for comtriercial ~sport, or subsistenqaurposes.

Authority: AS 16.0$.VI a!!, g!, 0!
Article X. Permit SystenEstablished.

5 AAC 41.005. PERMIT RKQUIRKD. {a! No personmay transport.
possessexport 1'ronthe state, or releasenio the watersof thc state, any
live lish unlessthe personholds  a lishtransportpermbissuedby tbe com-
mbsioueor hisauthorizedesigneancdthe persorisin complianosith
all conditions of the permitand theprovisionsf thischapter A fish
transpomermitwillbeissuedor a fixedermsubjedb thcprovisiornsf
c! of this section.

b! A liah'transpopermitauthorizemlythatoperatioapecifiedia
the permit, Any changesf speciedyroodstoeh,or locationrcqttirea
newpermit.Any otherchangesequiresn amendmerid thcpermit.

¢! The commissionershaH suspendhe pcrruit, or paniettbir provi-
sionsof the permit including ainendmeutsjf he finds:

I on the basisof ncwinformatiomr chaagcdircumstances,
thatthe permittechctivitywiii adversebffectthecontinuebeachaud
perpetuationof native. wild, or hatcheryoclts of fish;or

I the permiuedas failedto complywithpermitcrtnsor thc
provisionsf thischapter.

d! Hotwithstandirtcexpiratiorterminationrsuspensiofa fish
transportpermit, each permittee is responsibleor tbcobligationsarising
underthc terms and conditions of tbepermit. and underihc provisionsof
thischapter.

Attthority: AS 16.05.251 a! I. g!. loh tl!
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5 AAC41.1Q0. INSPFL7!ON FOR DISEAQE OF 'ROOD STQCL If the
diseasdistory of the broodstock isunavailableor incompleteasrequired
by 5 AAC I1.010 a!'!, aainspectionof the brood stockto detect fish
diseasamust be schcduledy the applicantand conductedby the fish
pathologysectionof thcdepartment.Orby a persordesignedy the Oth
pathologysection. The applicantmustsubmitsamplesf the brood stock
~ glirectedby the fish pathologysectiorfor the purposef inspectionThe
applicantwiQreceivea cenification Fromthe fish pathologysectionupon
successfutompletion of tbeinspection.

Authority: AS 16.05.251 aR4!gg!, lo!
AS 16,05.566

5 AAC d!AUO,PERMIT i%VANCE OR !KNIAL ia! Thecommissioner
or his authorized designeavill issuea fish transpon permit if it is thc
department'sdctermiaatioathat thc proposedtransport, possessioor
rclcase of fish will not adverselyaffect the continued health and prrpctw-
tlon of native. «ild, or hatchery stocks of flsh; or

b! Thc commissioneror his authorized dcsignecxi | issue fish
transporipermit«ith termsandconditionsattachedf it isthedepartment's
determination that the terms and conditions are necessaryto prated thc
continuedhealth and perpetuatiorof native, «ild, or hatcherystocksof
lish.

¢! The commhsioner or his authorized designeewill deny aa applica-
tian far permit, OrarequC3Or amCrldmen®f ~peitnit, if theapplicant'S
proposedplans. methods,or speciliciatioasare not adequateon thebas!t
of fish diseasegeneticscoinpetition, predation,or other bio ogicalcon.
sldcratlons, to assurethe continued health and perpetuation of native, wild,
or hatchery stocks of fish. Written notice of denial shall be givca tu the ap-
pBcantIncluding thc reasonsf denial.

Authority:  AS 16.05.251 a! Lig! dlIO!

5 AAC 41.040. AMER DMEIVTS TO THE PERMIT. a! A pertnitteemay
requestamendmentbf a Ashtransportpermit by submitting.in writingto
thc dcpartincntregionaloffice wherethe permit wasissued.an amended
plaa and a statemengxplainingwhy the amendments accessary.

b! Thecommissioneor his authorizeddesignewvill issueaaamcnd-
mcntto the permit upoaadeterminationmadepursuanto Scc,30 alor b!
of thischapter. Thc commissioneor hisauthorizeddesigneavill approve,
conditionor denya requesfor amendmcnivithing 3t'daysaRerreceipbf
thc rcqocsin the appropriateregionaloffs:c.

¢! The commissioneor his authorizeddesigneenayalter or aiaend
pcnaitconditionsf additiorsahformatioror unforeseathangesllow
rc axationpr changedcircumstancaffect the adequacyf Permiterms
and conditions.
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FISH TRANSPORT PERMIT

Permit  No.
Appl icant/Qrgani zati on: Date:
Project Leader: Telephone No.
Effective Period: Species:

Transport pate s!:

Stock Origin:

Naximal ~Number Allowed:

InCubatiOn 4 Rearing LOCatian S!:

Release Location:

'IPurposeand 8enefits:

Evaluation Plans:

Is release site landlocked?

~ Native stocks present, their status, and effects of the proposedaction on them:

59



Permit No.

History of previous transports of this stock:

Oisease history of stock to be transported:

Oescription  of proposed egg take methods:

isolatiomeasuanned controﬂiseasrduringransportncludingescription~
of container, water source, and methodand plan for transport:

Source of water for rearing and proposed effluent discharge location:

60



REGIONAL REVIEM

FREDRevfewCoordinator!:

FREDTECHNICALREVIEM

Principal Pathologist

Principal  Geneticist

. REGIONAL REVEM

Comnercial Fish

Sport  Fi sh

HEAD UARTERS REVIEM

Principal Biologist
Principal  Culturist

FREDChief of Technology
and Development

FRED Director
APPROVAL.:

Caami ssioner:

DISAPPROVAL-

Coeni ssi oner

AGREE

Incomplete:

Incomplete:

DISAGREE

Permit

No.

DATE
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APPLICATION FOR DEPARTMENT OF THE ARMY PERMIT O th APPROVAL iVO,0702-0036
1JJ FRJ?JI Exp//vs 3 1 June f986

The Departmenbf the Army permit program u authorised by Section 10 of the River and Harbor Act of 1999, SectionSOBf the
CleanWater Act and SeCtinn 103 of the Marine,PrOteCOOReaearrtand SanetuarieCt. These laWSequirepermite au'thnriaing
activities in or affectingnavigable-stetsof the UnitedStates,  the dischargeof dredgedr fill matert- lintowaters  of the UnitedStates,
and the transportatiorof dredged material for the purposef dumpingt into oceanwaters. Informationprovidedn this formwill be
usedinevaluatinghe application for~ permit Information in thisapplicationsmade~ rnatterof pubgcrecordthroughimuancare

public notice, Disclosuref the informationrequested i~ voluntaryhoeieverthe datarequestedre necessaiiy orderto communicate

wi h the applicant andto evaluatethe permitapphcatlon,If necessampformatiion ~notprovided.the permitapplicationcannotbe
processedorcan~ permitbeissued.

Onesetof originabrawingsr goodreproducible  copieswhichshowthe locationand characteof the propoeetctivity mustbe
~ ttachetb this application sreseinpir drawingsend nb/rue iona! snd be submittedto the DistrictEngineehavingurisdictiorover
thelocationof the proposedactivity Anapplicatiorthat is notcompleted in full will bereturned.

t, APPLICATIONVMBER ITs Srsirunedbr Csqtei 3 IVAMEADDRESSANDTITI.EOF AUTNORIEEBOENT

2. NAMEANCADOFIESSFAP- IICANT T isongnee euclnbuvine@Ouiv

A/CI'l IReetseneei
A/ICI 10/pevf
Ststemsnof Avtno/ltstien| he/sn\esienssadsuthiulse
teectinmVesni ssinV

Tslsenengo.curindusinessiucv ~ sfintnsn<ncssskighi~ Osrmdenlicstlainde furnistveeriseult,
~ vents/nsmbrmatidnsueaonftnsspOllsstntn.
AICI | Inendeneei SIGNATt/REDFAP- LICANT OATE
A/CI | 10ffrcel
4. OETAILEDDESCIPTTONOFPROPOSERCTV ITY
4s.ACTIVITY
4n,P R POSE

ac,OISCNIRGEOFDREDGEMRFILLMATERIAL

63
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5 ITAME&® ADDRESSEFAOJOININAROPERTIWNESLESSEHS TCWtiOSEROPRV ALS@OCOINSBTIEV* TERWAV

a.«<ATERSOLY ANDLOCATION)NWATERSODWHEREACTIVITY EXISTSORISPROPOSED

7. LOCATIOMON LANDWHEREACTIVITYEXtST®RIS PROPOSED
ADDRESS

STREETRQAQRQUTEQROTITR DEscRIPTIVEEOCATIQN
CotrNTY STATE ZIPCODE

LOCAIGOYERNINGSOOTWITHJIVIIISDICTIONDVERSITE

S.|sanyPortiddfThectlvitdrwhiQDethkeration  iemuehltewCambtefet P YES 0 NO
I'answer "Y C&8VaeesbmeD*tBnd edheodvnyssompleted. Inde- ttheesistmarsrthelrewmet,

e.&é@ﬁa}dg%%tﬁv@erti ICemrg;lneswﬁedﬁ)thwderhdtersfﬁtetaraceloendkﬁr@tructu@bnstructlan,

eectivit»>8ecaose cetion,
ISSLIIMGENCY TYPEPPROVALIQEIUTGATIOND. DATBFAPPLICATIODATE OFAPPROVAIDATEMSIYIAL

Tot“rﬁg'g'ﬁ’ﬁ';%?&%e a%g'f‘ifébB%%'%%%M&%ﬂ'gm?ér%%ﬁﬂﬁﬁgégmﬁg{éa BRI e dhegpatinned
~ utharltppundertakbeprOpesexttiviti€dr omactin@stheduiyeuthOrlced eoenDfitheepplisent

SIGNAIIRE OF APPLICANT D*T4 SIGNATVRBFAGENT DATE

e e e R R e er TP GbdihPPPhiaimopeSigiia duly

| gU.S.Gectid00 providebatWhoevemanymannaeithithgurisdictionfan epartmemageanTheU_niteﬁtatee
kn0W|nghpdwlIfullatsmssconce_ajs;oreerbyanyrlclech_e_me idevisematerisedrmat@&nyalseictitiousr
frendukslatemenptepresentat@nsatesusesy fakevritimyplocamerkn wn;@ntecon anﬁalse,flctltlons
fmuduldgbatetneurentrghdddinedomorthaglo:000nmprisoned nomordenvgears,otboth.

Dmosend pertpibcessingeciththiapplirationT h@ppmpridesvideassesselem perngssued.
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APPENDIX Cc
EQUIPMENT SUPPLIERS
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Newport Pacific Oyster Co,
P.O. Box 1028
Newport, OR 97365

Eand B Marine Supply, Inc.
90 Gladys Ct.

P.O. Box 747

Edison, NJ

Murray Pacific

P. 0. Bo 3656

Seattle, WA 98124
06! 763-9300

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

15!  548-4434 or 800! 227-1570

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

Rob Saun der s

Canadian Benthic Ltd.

c/o Bamfield Marine  Station
Bamfield, B. C. VOR 1BO
CANADA

04! 728-3274

Consolidated Net and Twine Co., Inc.

1549 N.W.  49th
Seattle, WA 98107
06! 784-5100

MI-T-M  Corp.
Peosta, 1A 52068
19! 556-7484 or 800! 553-9053

Northwest Plastics, Ltd.
224 Cayer St.

Coquitlam, B.C. V3K 5B1
CANADA

04! 525-8331

Wolff Marine Supply, Ltd,
780 Cordova St. E.

Vancouver, British Columbia V6A 1M3

04! 256-8137

net, cages

boat supplies

line, log staples,
hardware

p lastic n ,
wire  cloth

lantern nets

general

net, line

pressure  washer

floats

shucking  knives,

etc.



Watson Gloves, Ltd.

127 E. 2nd

Vancouver, B.C. V8T 184
CANADA

04! 874-1105

Northwest Plastic

1118 East 3rd St

N. Vancouver, B. C. V7J 1IB8
CANADA

04! 980-5423

Scott Plastics, Ltd.
21 Erie St

Victoria, B. C.
CANADA

PACS, Inc,

19707 64th Ave, W, Suite 108
Lynnwood, WA 98036
06! 385-3803

Memphis Net and Twine Co., Inc.

P. O. Box 8331
Memphis, TN 38108
901! 458-2656

67

gloves

plastic floats

links, shackles, snaps

oyster stacks

net, line, and misc.
supplies
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LOT SAMPLING PROCEDURES FOR PARALYTIC
SHELLFISH POISONING IN  OYSTERS

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

Pre uenc of ~Sanlin: Every lot will be sampledand analyzedprior to
release or human consumption.

Point of ~Same Collection: Shellstock ate~age facilities.
~Sante Size: Six ! sampleunits of  100gramsof shuckedoysters each.

Number of ~Same Units to be Submitted for Anal sis: Twelve 2! sample

units of 100 grams of shucked oysters each; six samples  for initial

analysis each and six. ! standby samples.

INTERPRETATION OF AND REACTION TO PSP ANALYSIS RESULTS
~Ste 1: Analysisof six ! initial samples.

Results  Toxicity detected but all samples O micrograms per 100 grams;
analyze six ! standby samples for total of twelve 2! 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 ! standby samples and collect
and analyze six ! additional samples for atotal of eighteen 8!

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.

~Ste 2 Analysis of six ! standby samples for atotal of twelve 2!
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 ! additional samples for a total of eighteen 8!
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.



~Ste 3: Collectionand analysisof six. | additionalsamples for total of
eighteen I8! samples! .

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

I00 grams; reject lot. NOTE: Disposition may be to relay, con-
demn or dye for use as bait.

10



Table 1. Somepreliminary PSPtesting data from the Alaska Shellfish
Grower's Association monitoring program, 198Z-1983

FARM LOCATION 041E OF HARVEST SIECIES TEST R ESUITS
) in  Macr ograrrs >
Clar ence Str ~it 06-23-82 Oysters 37.71
Elolin Island 9 06-28-82 Oysters 42.47
Het lakatl ~ h! 06-30-82 Oysters 39
Het | ~ka tie i 06-30-82 Oysters 40
Clarence Str ~it b! 07-13-82 Oysters 51.62
Het lakaf la a> 11-01-82 Oysfers 21 e 40
Met lalratl a a > 11-01-82 Oysters  <6'le 40
Clarence  Str ait  b! 04-22-83 Oysters 32. 44
Zanovaa Straits ~! 04-24-83 Oysters 315
Met lak atla ~! 05-02-83 Oysters 48. 24
2irrov i ~ Straits ~! 05-08-93 Oysters 31. 5
Hat laketla ~! 05-19-83 Oysters 53.7
Clarence  Strait  <b! 05-17-83 Oysters 545.76
Zinovia  Straits e> | -22-83 Oysters 327.6
Clarence  Str ~it  b! 0'5-30-83 Oysters 408,56
Clarence  Strait > 05-31-83 Oyster s 34.74
Hetlakatla al 05-31-83 Oyster s 315
Zinova ~ Str'aafs 06-09-83 Oysters 31. 5
Clarence  Strait b! 06-11-83 Oyster s 31.5
Hat lak atla ~! 06-12-83 Oysters 33,08
Het lokatl ~ ~> 06-25-83 Oysters 31 5
Clarence  Strait b! 06-27-83 Oysters 31. 5
Clarence  Strait b! 06-27-83 Oyster s 42,23
Zinovia  Straits e> 06-26-83 Oysters 31, 5
Metlakat la ~! 07-09-83 Oysters 32.33
Clarence  Str ait 07-16-83 Dysters 41.04
Hetlakatla al 07-23-83 Oysters 65.38
Zjrtovaa  Stlaats el 07-24-83 Oysters 31.05
Hetlakatla ~! 08-06-83 Oysters HD
Zinov ia Straits el 08-07-83 Oysters 31.500
Clarence  Strait b! 08-07-83 Oysters ~5.5
Hetlak ~tla  a! 08-20-83 Oysters HD
Zirfov ia  Straits el 08-21-83 Oysters 315
2irvov i 4 Straits ~! 08-28-B3 Oysters 315
Clarence  Str ~it 08-29-83 Oysters 11D
Hetlakatla J! 09-04-83 Oysters IID
Zinovia  Straits 09-10-83 Oysters 31. 5
Het laka tla 09-2'3-23 Oysters 31. 5
Clarence  Strait 09-24-83 Oyster s 35.28
Zirtovaa  Straits 09-25-83 Oysters 315
I<et lakatla '10-01-83 Dysters 36
Zinov ia Straits 10-05-83 Oysters 31,5
Zirrova a Straits 10-05-83 Oysters 315
Zarvovaa Straats '10-05-83 Oysters 315
Zartovta  Str' ~its 10-05-83 Dysters 315
Zirrovia ~ Str ~ Lt's 10-05-83 Oyo,ters 31.5
Zartova 4 Stl 4 1ts 10-05-83 Oyster s 31,5
Clarence  Strait 10-05-83 Oysters 39.24
Clarence  Strait 10-05-83 Oysters 37,98
Clarence  Strait 10-05-83 Oysters 36
Clarenr e Strait 10-05-83 Oysters 37. 07
Clarence  Strait 10 G5-13 Oysters 33. 73
'l or ence Strait 10-Gb-83 Oysters 39.34
Met lakaf la 10-16-83 Oysters 31.5
ZarvoMa  Strait s 10-24-83 Oysters 1,5
Zanovaa Straats 10-24-83 Oysters 1
Zinovaa  Straits 10-24-83 Oysters 31.5
jiarvovia  Straits 10-24-83 Oysters 315
Zanovaa Btr'aits 10-24-83 Oysters 315
Zinaoaa  S'traitt 10-24-83 Oysters 315
Clarence  Strait b! 10-28-83 Oysters 31, 5
Hat lakatla > 10-31-83 Oysters 31,5
Clarence  Strait b! 11-14-83 Dysters 315
Hetlakatla al 11 14-83 Oysters HT
Heflakatla al 11-28-83 Oysters HT
HO RESULTS
Hetlakatla al 17-16-83 Oysters
Hetlakatla ! 12-26-83 Oysters
Hetlakatla a> 01-09-84 Oysters
Kasaan c'! 01-11-84 Dysters

length  of rope culture
results pron 12 sanples
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Table2.

Date

09-26-80
11-25-80
11-25-$0
12-G9-80
12 30-80
09-22-81
06-10-82
07-02-82
10-02-82
08-25-83
all in

Review of Netric

tien 19r a%

centigram
ei 1lli gran
microgram

PSPtestresultsn selectedritish Columbiatray and

string cultured

Method
Tray
Tl a'y
Tray
Tray
Tray
Tray
Trav

Tray

Str inq

Tray

sane location!

1/10
1/100
1/1 000 gr ax

1/1 >000,GQQ gra~

oysters

Meight Units

gram
qr ae

Toxin Level
270
1600
1800
480
BG
1000
430
32
750
190

Hg ~
og e

72

microgram+/100g!
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APPENDIX E
SANITATION REGULATIONS
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ALASKA

Shell stock Shipper

18
18
18
18
18
18
18
18
18
18
18

H arves ter

18
18
18
18
18
18

Shucker

18
IS
18
IS
18
18
18
18
18
18

AAC
AAC
AAC

AAC
AAC
AAC

Packer

AAC
AAC
AAC

AAC
AAC
AAC
AAC
AAC

34.170
34.180
34.200
34,220
34.280
34.290
34.300
34.310
34.320
34.900
34. 910

34.170
34.180
34.200
34.220
34.900
34.910

34. 170
34. 180
34.220
34. 280
34.290
34.300
34.310
34. 320
34,900
34.910

ADMINISTRATIVE

Grower!

Sanitation

CODE:

Standards

Permit and In spection

Harvesting

Preparing for Market

App lica

ble Stan dards

Water Supply
Wa ste D isp osal

SCOPE OF ACTIVITIES

Requirements

and Handling

of Fishery Products and Ice

Plumbing
Storage and Handling
Waiver of Requirements

Definitions

Bait and/or Human C

Sanitation

onsumpt ion !

Standards

Permit and | nspection
Harve sting an d H andiing

Preparin

g for Market

Waiver of Requirements

Definitions

Sanitation

Standards

Permit and Inspection
Preparing for Market
App li cable Standards
Water Supply
Waste Disposal

Plumbing
Storage
Waiver
Definitions

and Handling
of Requirements

77

Require ments

Requirements

of Fishery Product

and

Ice
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Chapter Foodand Drui Administration

PART 161 FISH AND SHKLLFISH

SubpartA OenorelProv!aloes

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

Sebport6 Requirement$or Spedfic
Sfeederdhed Fishend Shellfish

181.130 Oysters.

18i.131 Extra large oysters.

161.132 Large oysters,

161.133 Medium oysters.

161.134 Small oysters.

161.135 Very small oysters.

161.138 Olympia oysters.

161.137 Large Pacific oysters.

181.136 Medium Pacific oysters.

161.139 Small Pacific oysters.

161.140 Extra small Pacific oysters,

181.145 Canned oysters.

161.170 Canned Pacific salmon.

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

161.175 Frozen rsw breaded shrimp.

181.176 Frozen raw lightly breaded shrimp.

161.190 Canned tuna.

AvTnosnv: Secs. 401,701, 52 Stat, 1048as
amended, 1055-1056 as amended 1 U.S.C.
341, 371! unless otherwise noted.

Sovscz; 42 FR 14464,Mar. 15, 1977,unless
otherw ise noted.

SubpartA General Provisions

1161.30 Declaration of quantity of con-
tents on labels I'or canned oysters.

al For many years packers of
canned 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 thy 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 apart of the food, Section
403 e!! of the Federa! Food, Drug,
and Cosmetic Act and the regulations
thereunder require  food in package
form to bear 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
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5141.130

«contents requirment  will betnetby
an aCCurate declaration of the total
weight of the contents of thr can. The

requiremettisof ! 151,145<establish.

ing a standard of fill of container  for
ca»>ed oysters aiid specifying the
statement of substandard fitl for those
canned oysLers failitg to meet that
standard remainuna f cled by Lltlstti-
terpretation.

i Sec. 403, 52 Stat, los'l, aa arnended; 2I

U.S.C 343i

$ubperts5 Rogoiromorits $poclfle
Sfandordisod Fish ond Shellfish

1i 161.130 flystera.

<al Oysters, raw oysters. shucked
oystt'rs. are the clam of foods each of
which ts obLainid by shucking shell
oyst,ers and preparing them in accord-
s.nce with Lhe procedure prescribed In
paragraph <b! of this  sectjion, The
name of each such food is the name
specified in the applicable definition
and standard of ident,ty prescribed in
55 161.131 to 16!.140. inclustve.

<b! If water, or salL water containing
less than 0.'75 percenL satt, Is used in
a.ny vessel Into which the cyst,ers are
shucked the combined volume of oys.
ters and liquid when such oysters are
ernpLled from such vessel ia not less
t,han four times the volume of such
waler or salt water. Any liquid accu-
rnulated with the oysters Is removed,
The oysters are washed, by blowing or
oLherwise, in water or salt water. or
bot.h, The total Lime that the oysLers
are in contact with eater or salt walLer
after leavina' t.he 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 length of tltne that
oyst.ers are In contact with water or
salt, water that is agitated by blowtng
or otherwise. shall be calculated at
twice its actus.l length. Any period of
time that oysters are in contact with
salt water containing not less t.han
0,gadpercent salt before contact  with
oysters. shall not.be includedin com-
puting'the time that t,heoystersare in
contact with water or sait waler,
llefore packing Into the containers for
shipment or other delivery for con-

‘I ~2! Food andDrags

the Oystersare't hOitqy tt
and are packed without. ani
added substtu ce
fcl For the purposesof
"~hell oysters" means tive ou
of any of the species. Ortria iir
gtntco, Osfrett ptpas, Ostrro fundu ii;
ihe shell. which, after removal from
their beds. have nOt been flOalid oi
otherwise held under condltioits whicb
result in the addition of water.
<2 "Thoro ug hly drained" meansone
of the following:
<I! The oysters are drained on a
stratner or skimmer which has anares
of not. less than 300 square irtclics ptr
gallon of oysters, drained, and hasprr.
forations of at least yi of an inch in di.
arnrter and not more than I.i inches
apart or perforations of equivalent
areas and distribution. The oysters arr
distributed evenly over the drairiiiil
surface of the skimmer and drained
for not less than 5 minutes; or

sumptort

this section

<lit The oysters are drained by any
method ot.her than that prescribed by
paragraph el<2l<il of this section
whereby llctuld from the oysters is re-
moved so that when the oysters are
tested within 15 minutes after packing
by draining  arepresentative gallon of
oysters on askimmer of the dirnen-
sions and In the manner described in
paragraPh c!!Il  of this secLlon for 2

more than 5 percent of
is removed by such

minutes.  not
liquid by weight
draining.

Ilg 1,131 Extra largeoysters.

Extra large  oysters. oysters counts
or plants!, extra large raw oysters.
raw oysters counts <or plants!. extra
large shucked oysters, shucked  oysters
counts for Plants!, are of the spectes
Oafrea virgrirsico and conform  to Lhe

and standard of identi'ty
prescribped for oysters by 1161.130 and
are of such size that 1gallon contains
riot more than 160 oysters and a quart
of the smallest oystersselectedthere-
tfrom contains  not, more than 44 oys-
ers.

definition

Large oysters.

Istrge oysters, oystersextra  selects.
largeraw ‘oysters. raw oysters extra se-
large shucked oysters, shucked
oysters extra selects, are of the species

368
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Ostreu virgirtfce and conform to the
deflniCion and standard of identity
prescribed for oysters by 4 181.130 and
areof such size that 1 gallon contains
siare Chan 180 oysters but nolL more
than 210 oysters; a quart of the small-
est oysters selected therefrom con-
tainsnot more than 58 oysters, and a
quart of the largest oysters selected
therefrom conCains more than 38 oys-
ters.

1161.133 Mediumoysters.

Medium oysters, oysters selected,
medium raw oysters, raw oysters se-
lects, medium shucked oysters,
shuckedoyst.ersselects, are  of the spe-
ciesOstrea virtnrtica and conform to
i,hedefinition and standard of identity
prescribed for oysters by 1181,130 and
are of such size that 1 galion contains
more than 210 oysters, buL not, more
than 300 oysters; a quart, of the small-
est oysters selected therefrom con-
tainsnot more than 83 oysters, and a
quart of the largest oysters selected
therefrom contains more than 46 oys-
ters.

1164 Siaall oysters.

Small oysters, oysters sLandards,
small raw oysters, raw oysters stand-
ards, smal!! shucked oysters, shucked
oysters standards. are of the species
Ostrea virlyinico and conform to Lhe
definition and standards of identity
prescribed for oysters by 4 161.130 and
are of such size that 1 gallon contains
mare than 300 oysters but not more
than 500 oysters; a quart  of the small-
est oysters selected therefrom con-
tatnsnot more Lhan 138 oysters and a
quart of the largest oysters selected
therefrom contains more than 88 oys-
ters,

i6l.6
Very small oysters, very small raw
oysters, very small shucked oyst.ersare
of the specieg Ogtrea virgftt<ctt and
conform to Che definiton and sLand-
ard of identity prescribed for oysters
by1181.130 and are of such sizethat 1
gallon contains morc than 500 oysters,
and a quart of the largesC oysters se-
lected therefrom  contains more than
2 oysters.

Very small oysters,

$ 1.140

ft 161,136 Oly rupiaoysters.

Olympia oysters, raw Olympia oys-
t,ers. shucked Olympia  oysters, are of
Chespecies Ostrea turidg and conform
Lothe definition and standard of iden-
tity prescribed for oysLers in 1161.130.

6 161.137 Large Pacificoysters.

Large Pacific oysters, large raw Pa-
clflc oysters, large shucked Pacific oys-
Lers. are of Che species Ostrea gigas
and conform to the definitions and
standards of identity prescribed for
oysters by 5161.130 and are of such
size that 1 gallon conCains noC more
Lhan 64 oysters, and the largest oyster
in Che container is not more than
twice t,he weight of the stnallest oyster
therein.

1 161.138 Medium Pacificoysters.

Medium Pacific oysters. medium raw
Pacific oysters, medium shucked Pacif-
ic oysters, are of the species Ostrea
gigttr and conform to the definition
and standard of identity prescr/bed for
oysters by 4161.130 and are of such
size thaC 1 gallon contains more than
84 oysters and not more than 96 oys-
ters, and the largest oyster in the con-
tainer is not more than twice the
weight of the smallest cyst.er therein.

i1161.139 Sraall Pacific oysters,

Small Pacific oysters, small raw Pa-
cific oysLers, small shucked Pacilftc
oysters. are of the species Ostrea gigtts
and conform to0 the definitton and
standard of ident/ty prescribed for
oysters by 4161.130 and are of such
size that 1gallon contains more than
96 oysters and not more than 144 oys-
ters, and Lhe largest oyster in the con-
tainer is not more than twice the
weight of the ornallest oysLer I.herein,

t! 1.140  Extra small Pacific oystem,

Extra smal! Pacific oysters. extra
small raw Pacific oysters. extra  small
shucked Pacific oysters, are of the spe.
cieg Ogtrea gtgttr and conform to the
definiion  and standard of identity
prescribed for oysters by !161.130 and
are o such size that 1 gallon cont.ains
more than 144 oysters, and the largest,
oyster in the container Is not more
than twice the weight of the smallest
oyster therein.
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t>61,145 Cannedoyetera

al fdentity. I' Canned oysters is
the food prepared from one or any
mixture of two or all of the forms of

oystersspecified in paragraph a!!  of
this section, and a pack/ng medium of
wat,er, or the watery liquid draining
from cyst,ers before or during process-
ing, or amixture of such liquid and
water. The food may be seasoned with
salt, It is sealed in containers and so
processed by heat as Co prevent spoil-
age,

> The forms of oysters referred to
in paragraph a! I! of this section are
prepared from oysters which have
been removed from their shells snd
washed and which may be steamed
while in the shell or steamed or
blanched or both after removal there-
from, and are as follows:

il Whole oysters with such broken
pieces of oystersas normally occur in
removing oysters from their shells,
washing, and packing.

il Pieces of oysters obtained by seg-
regating pieces of oysters broken in
shucking, washing, or packing whole
oyst,era,

iiil CuC oysters obtained by cutting
whole oysters,

>il When the form of oysters spec-
ified in paragraph a>!i! of Chissec-
tion is used, the name of the food is
"Oysters" or "Cove oysters", if of the
species Ostrea virtrtntca; "Oysters" or
"Pacific oysters". If of Che species
Ostrea trit>as:"Oysters" or "Olympia
oysters". if of the species Ostrea
ttrrida.

il When the form of oysCersspeci-
fied in paragraph al!!ii! of this sec-
tion is used. the name of the food s
"Pieces of ", the blank being
filed in with t,he name "Oysters" or
"Cove oysters", if of the species Ostrea
virgin ca; "Oysters" or "Pacific oys-
ters", if of the species Ostrea gtgas:
"Oysters" or "Olympia oysters", if of
the species Ostrea itsrtrta.

lit When the form of oysters speci-
fied in paragraph a!liii! of Chissec-
tion is used, the name of the food Is
'Cut ". the blank being filled in
with the name "Oysters" or "Cove oys-
ters", if of the species Ostrea virsrirs-
ica; "Oysters" or "Pacific oysters", if
of the species Ostrea gigas; "Oysters"

Till~2l Food ond Pnrgt
or "Olympia oysters", if
Ostrea turrd».

Iv! In case arnixCure of two or aii

of the specie>

such forms of oysters is used. tbr
name is acombination of the names
specified in this paragraph ia>> oi

the forms of oysters used, arranged in
order of their predominance br
weight,.

b! iReserved|

c! Fill of container. !
ard of fill of container for canned ors
ters is afill  such that the drainrd
weight of oysters taken from eachcon
tainer is not, less than 59 perceni, oi
the water capacity of the container.

The stand.

! Water capacity of containers n
determined by the general methoc
provided in 1130.12 a> of t,his chaptrr

! Drained weight is determined bi
t,he following method: Keep i.he oc
opened canned oyster container at s
temperature  of not less than 68' or
more than 95' Fahrenheit for at least
12 hours immediately preceding the
determination. After opening, tilt the
cont.ainer so as to distribute its con-
tents evenly over the meshes of a cir-
cular sieve which has been previously
weighed. The diameter of the sieve is8
inches if the quantity of the contents
of the container fs 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-
pHes with the specifications  for such
cloCh seC forth under "2380 Mkron
No. 8!" in Table I|of "Standard
Specifications for Sieves." published
March 1, 1940, in L. C584 of the
United States Department of Com-
merce, National Bureau of Standards.
Without shifting the  material on the
sieve. so incline the sieve as to facili.
tate drainage, Two minutes from the
Cime drainage begins, weigh the sieve
and the drained oyaters. The weight SO
found. less the weight of the sieve,
shall be considered to be the drained
weight of the oysters.

I 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

8 130,14 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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Chapterl  Food ond f2rt!l Adccclnlstrotiocc

oystersThis can conLalns only

oz", the blanks being filled iln with
heapplicable figures.
¢ .1JO <.armedpar fir satmckik.

s> Jdenftly. | >Canned Paclftc

ca!moris the food prepared from one
p t,hcspecies of fish enumerated in
paragraph a!! of this section, pre-
parel In one of the forms of pack spec-
lllid In paragraph al<3! Of thts SeC-
Inn,and LOwhiCh may be added One
nr more of the options! Ingredients
kprrificd in paragraph al<4!l of this
~eton. The food is packed in hermetl-
rally scaled cont.ainers and so proc-
rssedby heat, as Lo prevent. spoilage
and soften bones. The food Is labeled
iil arrnrdance with paragraph aHS! of
Ihir SrctiOn.

lil The speciesof fish which may
brusedin this food are:

iknkkekCREMPP criM  cPkkdiA@CPA
Ikkwkyncireck Blueb ackcgre_,
, kihrkPkikPeVtrh COkclkkdvrrkii.
Ikkikkbkisikc P~ )

~kuk  CPfe Churkkik
ikkckkekikackov MIWvgketff

li! For the purpose of paragraph a!
i5gi! of thts section, the common or
usual name or names of each species
of fish enurneratcd In paragraph
la>!il  Of this selLion Is are! the
names>imm<'diat ly following the srl.
ent!fic name of each spcctes.

! Thc opt.iona! forms  of canned Pa-
cific salmon are processed from fish
prepared by removing the head, gills,
and tall, and thc' viscera, blood, fins,
snd damaged or discolored flesh to the
greatest extent practicable  In ~ord-
ance with good manufaclurtng prac.
lice; and t,hen washing. Canned Pacific
aslroon Is prepared tn one of the fol-
lowing forms of pack:

I! "Regular" consists of sections or
sLeaksvhich are cut transversely from

the fish and filled vertically Into the
can. In preparation. segmehtg of akin
or large backbone may be removed.

The sections or steaks are so packed
Lhat Lhe cut surfaces approxicnately

parallel the ends of the cont,alner, A
small portion of salmon may be added

if necessaryto complete the fill of the

conlaincr.

115,110

il "Hk!nlc ss and backbone  re-
moved" consisLsof Lhc  regular form of
canned salmon set forth in paragraph
al I<Il of this areion from whirh the
skin and vcrtrbrar  have brcn rc moved
In ar ordanc.c with good rnaniifac Lur-
ing practice s.

il "Minced  Sa!mcn”
salmon which has bccn rnl need
ground.

Iv! "Salmon tips or tidbits" consists
of small piecesol ss!mon.

Coclstsls Of
or

v> "No salt. addid consists of
canned salmon lo which no salt hss
been addcd.

! One or morc of the followtng op-
tional Ingrrdtrnts may be added to t.he
food,;

Il Salt.

<lI> Edible sat'non oil comparable in
color. viscosity, and flavor to the ol
which would orrur nat,orally n the
species of salmon canned,

I< Il Thi name of the food Is
"SalmOn" togcl.tier with the COmmcn
or usual name or narns of i.he species,
At least onc species name shall be
printed In letters of thc same style of
t.ype and noL less In height t,hsn those
used for t,heword "salmon".

II> a! Whenever the form of pack is
that, dc'scribed in paragraph <s!<3!<ill,
ill>, or iv! of this seel.ion, the word or
words describing l.hc  form of pack
shall Imrncdla<.cil prc cede or follow
the name of the food wlLhout inLer-
veniig wrltlrn, printed, or graphic
matter In thi mannar prc scribed In
I 1.3c !of Lhis chapter: for example.
“red salmon" as lhr name of Lhe food
followed by "skinless acid backbone re-
moved".

<b! Whenever the form of pack
that described in paragraph <al<3l<v!
of this section and words describing
the farm of pack are declared on the

Is

label. the label shall also bear the
statetnents required by 110S.69 of this
chapter.

Il The name of each of the ingredi-
ents used shall be declared on the
label as required by the applicable sec-
tions of Part 101 of this chaptet.

< bl[Reserved |

c! Fill of cortfacnc'r, I' Thc sLand-
ard of fill of container for canned
salmon Is a fill including all the con-
tents of the container and is not less
than the minimum net weight specl-
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B1VALVE SHELLFISHPROQUCTABEL

information required on product tag Rich nest be securely fastened to
each shipping container:

Taas must be waterproof and label contents must be applied to insure
the penaanencyof label information.
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SHELLFISH
FRESHORFROGMELN/S5, BRUSSEASIDOYSTERS

Public Health  Si nkficance:

1. Possessbilfty to filter andconcentratepathogenianicroorganismand
toxic substancesnagytixms than whatis in the water. Canand «ill
filter 210-300galion/day.

2. Estuary habitat is ~mostuniversally subjectto pollution.

3. Shellfish are packedwhole and alive and are often consumecdaw or
lightly and partial ly cooked.

Entire animal is usually eaten.

5. Shuckingprocess can possibly introduce deleterious material into the
final product.

Liquor~ State of Product

56 -6.1 Passing from fresh to stale
53 -49 Passing from stale to sour
below 5.0 advanced decomposti on

Note: If this parametes used,it is of extremeautiorthat youare
kno«ledgeabl®f its limitations. Thechangen pHis the resultant of the

conversionof glycogento lactic acid. Main importancehere is to knot

whatthe indigenoupHis of a fresh oyster. RestCoastoysters. when
fresh. will usually showa pHat 6.1 - 6.2.

Useof Interstate Certified Shellfish Shi rs List

Qealersarelisted alphabeticallyndetheir respectivetate. If youcannot
find a certain dealer listed, thenproceedo the late listing sectionin the
baclof the publication. If this is of noavail, referbacko thealphabetical
listing to seewherthe state's certificates expire. Thismayethe caseof a
non-renewal. Refer ary or all questions if the 'approved’ status cannot be
ascertained.

Ta Labels Identi fi cation

All .groduct is to havethe proper identificatio~ to addressits source. Refer
to IS AAC34.220 !, g! 8!, end il for specifics in the co* book. This
docuaentation will provide approvedsource status information.

Standards for Shellfish Shuckedand Shellstock
APC$ 100,000 HPN/g

~nd
Fecal Coliform f100/100 grams

90



Ins ection Notes

Live shellfish will have shells tightly closed or respondto touch to
cl ose qui ckly.

2. Exterior of shell should be free of excessfve dirt and slim.

3. Live shellfish will  slnk if placed in ~ater.

i. Color of shellfish meats vary with region of harvest.

5, Tappingshells together should soundlike hard pebblesif they' re alive.
6. No offensive or off odors should be present.

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

Some Oiseases and Shellfish

szhoid fever, hepatitis A, vibrio, caepylobacter, paratyphoid, polio, paralytic
shellfish poision PSP!, viral gastroenterltis, and bacillus cereus.

alit Control Hilnts for the Retailer estaurant Facillt

Shucked Product
1. Vse on a rotational schedule.

2. Subxerse containers in ice while currently in a walk-in box.
Shuckedoysters will freeze at 29" F.

w

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

4. Best storage temperatures are 3i-39 Ffor quality or Imver.

Shellstock
Store at temperatures 3i-39' For loser.

2. Prolonoged storage w11l eventually cause death by dessication of
liquor.
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STATE OF ALASKA
Oeparttnent of Environfnentat Conservation

SEAFOOO PROCESSORS PERMIT APPLICATION

Annuatompletiaitht formwillsatisfyheapplicatiaequirememttheAlask®epartmeatEnvironmentanservation

ADECorauthorizatitmoperata seafooprocessitigcilitysubmittal a complegplication will enablADEQo determine
whichfanyapprov ermitggenecessdoa specifaperatigh seafopdocesspgrma Isrequirdgdn

e

Degartmemjlk:ontacana%)ﬁcarifg

All fiahOrfiaheryPrOdugiroCeSSOstarimpCrabandbivalveShelll'isiproceaacrs,
growers, harvesters,packersor repackersof bivalve shellfish.

Inadditiorthe followingpermitenaybe requiredepending onthespecffitypeandmethoafoperation:

Plan Reviewand ApprpvalOl Sewage Or Sewage TieatmentWOrkS
WastewaterDispose! Permit

Plan Reviewand Approvaloi Pubgc Water Systems

Food Service Permit

Air Quality COntrOPermitto Operate

Solid WastefrtanagementPermit

fitPDESPermit

Inmosd:asesaheseermimmdpp_rova:larbeis_s_uemthe basisnflnformagmnvidérw com@!?&;licatid’ﬂne
ditionémformatissneeded) PTOS0DAY MIABEREOUfRECDPROCE ISAPPH

) PA n@ermudickDEWIlissumuthorize thevordescri igpplicatiohanges
ﬁ,@\%ﬁﬁmpﬁﬂ %QI%‘ESE%AWH‘%%%FWBESUBMITTW LEA%HRE%/I&)&HHdBErORt’EN PERA

Inyouoperationill requiranotheapplicatiotodescrilirechangegberation andnayesulhamende@rmits,

3

4.

INSTRUCTIONS

Typerprintespondes inkll~ questidoesotapptio  youpperationndicatthiswith'N/ATfapacprovidedtha
torrsinadequaferyoumritleresponspleaseise . anadditionaheet ot papeAllblankenthaapplicatiamusbelllfad
intobe consideremmplet@&nincompletpplilcation  will bereturnetbthe applicant.

Applicatsnaverrecentiyodifiegeratiomsisturnishédollowipianandpecllicstions lotheiplanorfacility.

a. PLOTPLAN for land basedoperations only! . . . . .
Submidrawingfreasonaldeale'=8 feetorlargershowintheentirgpremiseendhelocationl allburldingspad.
waysalleysjoclareastreamsatctbasinsvatewellsreservoistprageanksepticystemandsolidvastestorage
%réa%g n?pda{(szgtahecharacteandsurfacmgaf ailtrafficareasanddrainagdeatureof the prémisesShowthe Northpointo

b, VESSELPLAN for vesselbased operations only! i . .
SubmitCOfnplet@ndacCuratdrawihg®fa reaSOnalBCale"=4 feel or largerShOWir@veraliimenaiOnst thevessel.

c. FLOORORDECKPLANSubmitloor oi deckiplansforeachfloorandall building®i for all areasof the vessel Essential
informatiorrequireabn plansincludesiocationof walls bulkheadshartitionsdoorwaysgyosts.windowsportholes! floor
dralnage)_pen|rc1gandguttersprlnmpa ieceofequipmentigtandcoldwateputletsywatethoseconnectiongndfacilities
forcleanin anitizingtensilandequipme ndwasf_acn|tleﬁvmpIpyaeorlgosmonstoragerhotds_dlypold,
Chem~CatC.!ShelvedhdrackaCOnveyQtauteaampaSlairwaygsndventilatiofianSIOCkeragnohedavatOriaarinalS,
andtoilets.Additionaliiforrnatiorio be includedn the drawingsrethe nameuse temperaturegndceilingheightof each
roomandnumbeof empIoP/eet{) useeachwelfareandtoiletroom Floor oi deck!pitchto drainsand/oiguttersshouldbe

indicated by grade lines andfor arrows.

d. PLUMBINBLANSubmiplumbinglansor incorporatégheminto the floor planif the Informatiorcanbe shownclearlyb
usingcolorcodedines.Foreachplumbingsystempotablevatersystem bothdomesti@andprocessingystemif separate,
gﬁgw%tggﬁéel,ﬁgrproceSS|namdequ|pmenlvash|ngjon-potabkvatelsystermnddomesﬂandproces&ngaslesystems!

W WIiNng.
Intakedjnesflowvolumesieatmergqupmenflocatiorandsizeofholdingrslorag- fanksutlet@ndbackflovpiotec.
tots, drains, gutters, gnndeis. screens,outfails, and dlffusers.

a MISCELLANEOUWE ANSANOSPECIFICATIOSI®mithe followingnformatioreitherby incorporating into the flooror
deck plans or by submitting additionai pages:

A finishirgghedule whichldentitieccompositionforexampl psunboardcon(_:retemarli_teandty]peolfin~ahfoi
exampleSpeCifiCatioft paint,epoxyliberglaS30DbeusedOnwall, flOORartitiOnandceilingSurfaCeananufac-
turer'SpeCifiCati@@Ompletle SCriptiofprincipf@eoe@equipment dirnenSIOnzgterialdiarSepOWHEDICatiO~.
typeandsizeofall lightinfixturess wellasshieldingoprolectagainsibreakagandfallingglass;locationandlype
otventgatl@ndnsulation utilizedo controiexcessiveteamyaporsfuinesandcondensatiomethodsandmeéans
usedforcontradtinsectandrodents forexamplescreerdoorsair curtainstrapsandbaits typesof applicatiorof
paatiCideaype,SiZzeghdlocaliOnOtSOtfd/aat€Onlaineragawell aarnethOdndfrequenC®fwaStediaposal.

I, NARRATNEESCRIPTI@Q¥PROCESSINGIPERATIOSUbmia narrativelescriptiomf fhe processingperatiordescrib-
ingCOnoiaetiie stepsinvOlveid the mavemerdandprOcesain@lthe productfromreCeipOrrawmaterial 30departuteOf
finished product from the prem~seaA flow chart is useful in the review process.

g.LABELINIGFORMATI®@xpdudabelsnustontaithefollowin@Compamameandaddresproductameajetweight,
dateOfpaCkingdAKnumbeiingredientStatementf indicatedlandprOduCiOldingtatement.

Submitthia COmpletexpplicatiohaaWellaarequeStéar aSSIStan@eCOmpletinge applicationtO.
Seafood Permit Coordinator, Division of EnvironmentalHealth, Department of Environmental Conservation
437 "E" Street, Suite 200,Anchorage,Alaska 99501, Telephone 907!274-2533

Submit a copy of this application to:
Chief of Water Permits, EnvironmentalProtection Agency, RegionX
12006th Avenue,Seattle, Washington gator
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STATE OF ALASKA
DEPARTMENDF EHVIRONMEHTAICONSERI/ITIOH

SEAFOOD PROCESSORS PERMIT APPLICATION

IncompleteApp/icationswill NOTbe accepted.Insert N/Aif nol applicable.

A. t, GENERAL INFORMATION

Compadgms P ant/vest&me

Hein®fficMailiigdtireaa Telephone

PlanMa liryddress TelephoRadibalaphonai
Previquatly 14sme Dat ofPurchase

2. Principals/Owners

Preaident/OWner PlafiManageriSupenntendenl
VcePstdel Pema DualitZontroller
SaCrelary Traaaurai Planuveaaeindfddferemancompamymeabeval

3. LOCallen Stationfagilitiéacludiigaabriergorgdssels!
Latitudad_ongitu@eOCalion/Recaiwkaters

LaymabdaoriP ififLoca Inn

4, Vessel Informatlon
VSC@essBlagistrabiimbaDoournenlatioNlumber LangtiVessel

5, Permits/Authorizations Previously Issued indicate as appropriate!

Permit to Operate a Seafood Processing Plant - AK Number: L' New Unknown
Sewage Plan Reviewed and Approved - Date: :USCG Approved System

: Engineer's  Plans Attached

Public Drinking Water Supply Approval - Number: : Engineer's  Plans Attached
Waste Water Disposai Permit - Number: No Discharge Engineer's Plans Attached
Air Quality Control Permit - Number : Specifications of Source
Solid Waste Management Permit Number: : Specifications  of Site
EPA Permit - Number Applied For
Food Service Permit Number: : New Plans Attached tsee item 8!

COHTINUEDON FOLI.OWIHGFAGT
norfa304Revllia4i



8, 6, PRODUCTION Icrscvinoswpearn v"i ni.pi~ n ed
ProcessoBAAC 34.010! CatcheriProcessaBAAC34.010 AirExPortl8AAC34010! HarvesteB AAC34180!

IE>iv*>gheillisni

B, 7. TYPE OF PROCESS >insesppopiaicnurnoaioocaa;c

1 Canning 4 Freezing 6 Cooking 8 Packing Re-pack>ng
) . Bivalve Shellfish
2 Shuckin 5 Retail Sales T  Other ISpecify! Other fishery products

S|va>gy6heiltishi
3 Curing fSpecify Method!

May>mum , EC¥ipa indtgbeedin jn i MarkMnnlh@®tAntiolpa>ed® Ooedkrng
Product e Motbahfotanadicals. -

ion.'lhvday lorcasepayvsr Capaol>iy Areagaceattachednapl D
B. 8. Product Packaging Informatlon
a Can>Pacleoe«ar GarCod8necll CanneBtek
OF roréreshrpducl Packagercs Al>adtluab' prnpoepdodudahutereaciproduct
¢ D>rei Packadgpeand cas AllarractuaDiproposg@doductahtioreactproduct

C. Q. FOOD SERVICE
It FOn8ervisercvideds Rumballnd/ due>BervexarDay

YES HO

tf youdonothavea foodservicpermitittachothisapplicatioa drawingrplanf theproposeoperatioandidentify
equnta_menandlocatlomfWashbasmsslnks,rangesr,e rigeratorsyorktables etc.Includea narrativelescriptiorof planned
operations.

| Certifghat! amfamiliarwith 18AAC31 FoodServiCRegulation®fthe DepartmerDfEnvirOnmentabneervatiOandthat
the abovedescribedestablishmentviti be operatechndmaintainedn accordancevith this chapter.

D, 10, FUEL/AIR OUALITY
FueBiOragzapacitgal>ons> Typel FueUt fadfoe amplie>® Dieseil Rale| EleclricaénerafiggpmentCVA

E, 11, WATER FresWate&ourceheckppropites|

Municipal Supplier - Name Surface Water - Location or I.D. If
GrOund Water Location or I.D. Sl Other Describe!:
Ié?/%lﬂn %@Fe%%{gﬁomaed EamateBRESNATEReduringroteaaing Estimat&EAWATERUuUrrBrocess)

) Galloibbay G mosPeDa
FreakVate3>O>&gpacityGal>dna> MaxirnuPnoductiotFreskVa>eBal>ons>Minute Y
>tatinplan¥esséla>e&upplpysteBeeivaluatédPOSSibiess-conneclihna’

tve YES Date
|0enPandDescribiypelin Plant reatmeptocedsrSEAWATER >danaiydDescnbiypeiinPlanT reatmePtocessr FRESAMATER

CONT>IsoEEollow>NEAGE Paga



F. t2. WASTE DISIiPOSALt
CheQkethdardwposaSewefia letsr!Owerleer erd hetrrroemikpele!

Sept i cSystem Oescribe!
package TreatmentPlant Type!
Lagoon Describe!
Municipal System Name!
"USCG Approved System Type!
", Holding Tank Size! . Distance From ShoreWhen Discharging
Dept h of Discharge if Applicable!

Other Describe!
Chsakne'thadtstdrepaePlpraaeesherparNallheadehderrirprisprceee&hel'Sa!

No Treatment Describe!
: Grinder  Type! Towhat size is waste ground
Depth Of Discharge Below fktean LOwer Low Water
Screen Waste Reduction Plant . Barge to Approved Dumping Site

U No Processing Waste Discharge Other Describe!
Cheakelhaald Spak®©domestealrdvastéktchelweele€erdhaditémeped«5!

C. Incinerator Rated Capacity, Ibs.ihr.
Describe Construct ion
Municipal Solid Waste Facility Name and Location!
. Private Solid Waste Facility Nameand Location!

Other Describe!

all compte  gpplicatiandanysupportingdocumeinds Seafodéermioortfinator, Divisi@fEnvironmentdfieafth
Department oi Environmental Conaervathm
137 "E"StreetSuite2 N,Anchoragalask&®95gf

TelephoneflD7R274-2%$33or furtherinformatioror aaatatance
ltoper
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APPENDIX F
SANITATION AND EQUIPMENT REQUIREMENTS
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SHELLFISH INDUSTRy EQUIPMENT CONSTRUCTIONGUIDES
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 1925the Public Health Service, the States, andthe 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 afresh or frozen product. The basic sanitary standards used
in the program are fully described in PHSPublication No. 33, Hanual of
ReccommendeBractice for Sanitary Control of the Shellfish Industry, Parts
and Il.  General construction and cleanability standards for equipmentused by
the shellfish industry are an integral part of these basic standards.

The needfor more specific construction guides for equipmentused by the
shellfish industry wasreviewed at the 1956Shellfish Sanitation Workshop*
and the Public Health Service wasrequested to initiate  development of such
guides. In 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, Oyster
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 adoptedby the 1961National Shellfish Sanitation Workshop.

It is the purpose of this guide to describe construction and fabrication
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 also the functional needs
of industry. Howeverthe development of newmethods of equipment 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 maybe 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 ! shellfish blower
tanks, including the sanitary piping for air, water and drain lines, I the
stand-supported  skimmer, including the supporting stand, ! returnable
shipping  containers, I shellfish shucking buckets, and ! shellfish
shucking  pans.
* Proceedings, 1958 Shellfish Sanitation ~ Workshop, U.S. Public Health

Service, Washington 25, D.C.
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DEF INST | GNS

! Shellfish--All edible species of oysters, clams, or mussels. Shellfish
products  which contain and material other than the meats and/or shell liquor
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 quide,

the term does not include crabs, shrimps, or lobsters.!

! Shucked Shellfish Shellfish, or parts thereof, which have been removed
from  their shells.

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

! 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,

! Non-Product Contact  Surface All other  surfaces not included in !
above.

! Blower--A  tank-like device for the immersio~ washing of shucked
shellfish. Air may be introduced at the bottom of the tank to produce
agitation.

! Drain ate 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.

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

0! 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.

1!  Returnable Shi in  Container--Multiple use containers for holding or
shipped of  shucked shellfish.

2! Shellfish Shucking Bucket--Containers for temporarily  holding shucked
shellfish during the shucking pr'ocess.

3! Shellfish Shuckin  Pan--Containers  for temporarily  holding shucked
shellfish during the shucking process.

4! Welds Permanent seams and joints.
BLOWER TANK
A. Material

I All  product-contact surfaces shall be of A.LS.L American Zron and Steel
Znstitute! Type No. 302 stainless steel or equally corrosion-resistant
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metal that is non-toxic and nonabsorbent except that:

al 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 paddies
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 nonabsorbent, relatively insoluble, and shall not release

component chemicals or impart a flavor to the product.*

! All  nonproduct contact surfaces shall of of inherently corrosion-
resistant material, shall  be rendered corrosion-resistant, or 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

I! All  product-contact surfaces shall be at least as smooth as No. 4 mill

finish on stainless steel sheets.

! All  seams in product-contact surfaces shall be welded with the welds
ground smooth and polished to not less than aNo. 4finish. All  outside  seams
shall be smooth and waterproof. All  weld areas and deposited weld material

shall be substantially as corrosion-resistant as the parent metal.

! All  appurtenances, including drain gates and chutes having

product-contact surfaces, shall be easily removable for  cleaning, or shall be

readily cleanable in place.

! All  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 /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 L/8 inch.

! All  sanitary pipe fittings shall conform to "3-A Sanitary Fittings Used
on Milkk and. Milk Product.s 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 Food 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 Food Sanitarians,
Inc., Box 347, Shelbyville, Indiana.

! Non-product contact surfaces shall have asmooth 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 Ilowest 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 Il

0] External and internal section of the air pipe shall be easily cleanable
to apoint at least two inches above the tank overflow level.

1! 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.

2! 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 stx'oke shall be
polished to the equivalent of not less than aNo. 4 mill finish.

3! Air lines shall be of easily cleanable construction to apoint two inches

above tank overflow.

4! Wire mesh shall not be used.

5! The blower tank shall be constructed so that it will not buckle or sag
and so that is  will be self draining. Product contact surfaces shall be
constructed of not less than 16 U.S. Standard gage stainless steel or

equivalent material.

6! Maximum dimension of the tank from the point of overflow to the drain
valve flange shall not exceed 40 inches.

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

8! There shall be no exposed screw, bolt, or rivet heads on product-contact
surfaces.

SKIMMERS
A. Material
! All  product-contact surfaces shall be of AlS.1. American Iron and
Steel InStitute! Type NO. 302 stainleSS Steel Or equally cOrrOSiOn -reaietant
metal that is non-toxic and nonabsorbent except that:

al  Suitable plastic  material or rubber and rubber-like material may be
used for the skimmer paddle or gate. 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 hy
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.*

! All  nonproduct contact  surfaces shalLL 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

! All  product-contact surfaces shall be at least as smooth as No. 4 mill

finish on stainless steel sheets.

! All  seams in product-contact surfaces shall be welded with the welds
ground smooth and polished to not less than aNo. 4 finish. All  outside  seams
shall  be smooth and waterproof. All weld areas and deposited weld material

shall be substantially as corrosion-resistant as the parent metal.

! All  appurtenances having  product-contact surfaces, shall be easily
removable for  cleaning, or shall be readily cleanable in place.

! 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.

! Al 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.

! 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 1inch in SQ inches. Corners and rims of perforated skimmers should be
adequately reinforced to precent damage from handling during  cleaning and
bactericidal treatment.!

! The product contact  surfaces shall be constructed of not less than 16
U.S. standard gage stainless steel or equivalent material. The perforations

or slots in the strainer shall be at least 1/4 inch in diameter dimension A,
Figure 1!'* and not more than 1-1/4 inches apart dimension B, Figure 1!» The
strainer area shall have no perforations within /2 inch of the edge

dimension C, Figure I'». 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 aNo. 4mill finish. No bracing
for the skimmer shall block any perforations unless the brace is made of
corrosion-resistant material and fabricated in amanner suitable for a
product-contact surface, and unless it can be readily removed for cleaning.
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A minimunof 3-1/2 inches shall be provided betweenthe strainer andthe top
of the skimmer {dimension E, Figure IL*

8! Legsshall be smoothwith roundedendsand have no exposedthreads. If
legs are of hollow tube stock they shall be effectively sealed.

9! A minimunvertical clearance of 2inches shall be provided betweenthe
perforated skimmerarea and the draining funnel.  DimensionD, Figure 1!*

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

1! The funnel drain shall havea dischargeopening of a size sufficient to
dischargethe drainagewithout pooling above,andbe not less than equivalent
to adiameter of 4inches. The funnel drain shall terminate in a free
discharge, adistance of at least 6 inches abovethe floor or the drain
connection if located at ahigher elevation than the floor.

2! Frames, frame legs, and supporting edgeof the skimmershall 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 minimunof 6 inches of spacebetweenthe lowest part of the frame
and the floor to provide ready accessfor cleaning the legs and feet and those
parts not readily  removable.

3! The frame shall provide continuous support.for the outside edgeof the

skimmer strainer.

4! Thereceiving-container shelf undethe skimmechute, whergrovided as
an integral part of the skimmer support frame, shall be constructed of
nonabsorbent, corrosion-resistant material and be located so that the
receiving-container rim will be at least 2 feet above the floor.

5! All seamsn the funnel drain area shall be smoothandwaterproof, and
substantially  as corrosion-resistant as the parent metal.

6! There shall be no exposedblots, screws, or rivets in the product-contact

surfaces.

Skimmeisize; The Foodand Drug Administrations definition and standard of
identity for raw oysters states in part: "The oysters are drained on a
strainer or skimmerwhich has an area of at least 300 square inches per gallon
of oysters drained, andhas perforations of at least 1/4 of aninch in
diameterandnot morethan 1.-1/4inchesapart, or perforations of equivalent
areas and distributions. Definitions and Standardsunder the Federal Food,
Drug and CosmeticAct, Title 21, Part 36, Federal Reister, August 27, 1946.!
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RETURNABLE SHIPPING CONTAINERS

A. Material

! All  metallic product-contact surfaces  shall be of A.LS.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.

! All  nonproduct-contact surfaces shall be or corrosion-resistant material,
and shall provide asmooth, cleanable, and durable surface.

B. Fabrication

! All  product-contact surfaces shall be at least as smooth as anumber 4
mill finish on stainless steel, or equivalent surface finish on aluminum.

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

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

! The container rim shall be rolled S0 as to permit easy and complete
cleaning. The bead shall either be an open type with an external radii of not
less than 3/16 inch or asealed closed type.

! The container lid shall be so constructed as to afford easy and complete
cleaning, shall be reasonably tight-fitting, and alip 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.

! 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

! All  metallic  product-contact surfaces shall be of A.IS.A. type No. 302

stainless steel or Aluminium  Associat.ion 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 athickness

less than 0.004 inches.

! All nonproduct-contact surfaces shall be or corrosion-resistant material,
and shall provide asmooth, cleanable, and durable surface.

B. Fabrication

! All  product-contact surfaces shall be at least as smooth as anumber 4
mill  finish on stainless steel, or equivalent surface  finish on aluminum.
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I All i~ternal angles of 135 degrees or less on product-contact surfaces
shall have minimum radi i of 1/4 inch.

I Theshellfish shuckingbucket shall not exceeda nine-pint capacity
except for the soft clam ~Haarenaria! shucking pan which shal 1 not exceed a
four-pint capacity.

I There shall be no seams, crevices, or other openings within the
food-contact surfaces except that two holes 1SOdegrees apart shall be
permitted in the side of each bucket near the top to accommodatea removable
ball-type handle.

I Thecontainer' rim shall be so constructed as to afford maximurstrength
and protection against damage, and shall be so rolled as to permit easyand
complete cleaning. The bead shall be opentype with an external radii of not
less than 3/16 inch, or asealed closed type.

' The ball, if provided, shall be considered as contact surface and
subject to material specificationsas outline in paragraplA of this standard.
The bail shall not be less than 3/I6 inch in diameter> it shall be so
constructed that it. will be held into place by spring tension. The bail shall
be so constructed that it can easily be removedromthe shuckingbucket for
cleaning  purposes.
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FOREWORD

A Declaration

The iN'ati»»& 91>ellfisl>,>a»its ionProg«'»>
is a» nniisual tcn»>i>igf State.anil Ye<le>»ie-
source® preserve>id>nonage:a<urale-
sonrce f<ir a be>iefidal use, .Kl<l>ong!
c'litrent prograni is of cor»p;<itivelyrecext
origin, its develop>nentc;i<i be t»rcd back
throiigh severalcei>turieaf A>i>ericadistory.
YV1>ethe Knrgea n colo>gts <rri vedt liey
found«Irnosunimagi>iegatural<vealtl<t-or-
ests,rich agiicultur il land, n>i»er<>land sl>n&
itself, ivere presentin <l»antitiesii<li >.arieti
previo«sly iinkno>vn.To these settlers one <if
the most valuable and readily useablegf tliesc
natural resources ivas the foocl resoiirces of tlie
seal>articularlgf>eestuaries.lt isnotsurpris-
ing that shellfishivrre fo>v»>cist;>n>dhgeir
staplefood items.

TI>e vallie of tl>ese i'erie'ivahle naliir;il <e-
sourcesto the early settlers divagefiecte<lin
colonial legislation designedto enc<>nragéeir
N'iseuse. In 165Hover 3c>fyea>'sagot lie
nut<h cou>teilof Ae<vA>nsterda»>passecliii
ordirianceeg»I»tinghelaki»g of <lysteif&i>11
tire EastRiver. Otliei eiirly legislatio<iji<liiil-
ing that of Net York 715!, '><e<Versey

730!, a»<IRlindelsland 734!, >vaslesig»e<|
to regn<la 1>srest>ig,presumably:is «>riser>;i.
tive measurds guaraiite@ co>itin»i»gililil > .

The public liealtli prolilerns ivliich ivere as-
sociated ivith shellfish in tlie Lr»ireful St:>tes i>i
the firsttivodecadegf tlie preseiitce»tnry
brought a ne~- dimensionto natural resource
irtilization; i.e., shellfiisli could»or be used for
foodunlessf acceptabkanitarygiinlity. This
concept <vasclearly recognizedin tile l'iibli<
llealth Servicesponsoredco»ferenceof 11!.~»»
<vhiclithe conceptsof tlie preseiit <<+pe>a>tive
program <vexdirst outli»ed and tI>eadn>i>iisrra-
tiVe fOundatiOnput doivn. An partieSSeemex<l|
to recognize,ancl;ic<eptiis fact, tlie 1>rer»is<a
that: | I shellfish represente<l;« i>1»;>1e

of Principles

ii;it«<;il fiiii<l reso»r<e: <"l the < nilii;iti<»i, li:<r'.
vesti»g,;>i><Inu<rketiiig of this foo<l| >vw»lre
»ere vil»:>i>leonponextsi>itlie fi>ii>»kil I>uses
""" «iastal commu»ities; :t! airate aii<l
1'vile<" 3kog>an>ivas necessarnto per»iil tlie
s;ife liseof this resoi>rce»iid ! tlie tr;iiisniis-
sio» of diseaseyy shellfisl>xvagrevestalil» a»<|
tlierefore iiot to t>etole>atecl. It is sigi>ifiia»t
r liattlie f<iundersof tliis p>og>1>ri<>><Iit:>I.c
rlie, 1>a>o<1>&h«<ltli;>t tlie <>nly«»iililetcly
s:ife >v;iy t<>1>revestdim;<setra»si»issio» hi
sliellfisli «;>sto prol>il>irits»se. I»ate<i<iliey
he <1 tli it >is 1>e>iefici;>1»se of rl>c rat>»irie!
e agiii t lieliest1»>blig>iteiest,a>i<tlia sa»itat
c ontrols sli<iul<ll>e<level»pc<l;>»stii»t:ii»e<I
«1>ik <vo»Malloiv si<fe»se, 'lliese <oii<'elit.
<verege«ig>iize<l» tlie p«>g>:«ialii<h evolveil
folhiivi»g tlie relxirt <ifrlie - 'on»»ittee 0i>S<»-
itary ' iitrol of lhe il>ellfi. 11 «In tiy 'i» tl
| riite<| States ‘'iri I!.>,

[>i 1!hit the S»>'ge<»xexe»’;Kit the 1
I'<ililic  I'le;>itli service i")illk«l;> seen»<I| »iil i<»i;il
coiif<.reii<ei disci>sssliellli,li - s;iiiir;iti<ii>lir<ili-
len>s. HI>edti<aillv, tl>e 1!>>4& o»ferei>e;«1-
<lressedtkelf to t lieg»esiii>is<if<lielir:« tie;ili<y
lin<»ee<lfor this trilia>1t < progri>iii. T!>e>v
u"la ge>lc<>agree>lie<it I>it, deal>e <lie pro-
fusioii <iftechni<a IL»<>I>Ir»>khe basicc oncepts
i'vele soir»<liin<iLhi>#  ><;>kit lielli<lieill>ter'est
to >n;>i»traim lie p>o0g>"i>»Tli»s, t lie 1>resem<
<if;»i irrevoci>I>l&<»iiliet<veerire;ii>1>lirati<i>i
<>fanitary contr<>1I» t liesliellfish iiidnstry:»>cl
tlie conti»i>i»g beii<ficiiili<s«' If i <'el>pirl>hie
I>'it<i >"#He>'0>il'ce»<8ig;3H'i co»fir»red

1 rest>itd>isloi>ge.t;>bli.1>ecleh>rio>isliitrlie
>iatio»:il 1»«gra>iil>:<dei><le<tb»eglect tlic

iise of;i val>>able
»;it»riil resource ;in<l li> co»ce>itriite o» llie
»egi<ti« liilicy «ff <los»>e <ifarras of i>i»<iitalil<
s«»iti>ry quality.  Lit>le < tf<irtims I>ee»>»ade
[»r th<'pi'ogi»»1to cieielol>ii <'0»>1>e»>~>dt'v
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u<>i hi <li«iiii i><'«<ii <> 1 ii i:i< tioii
> v<'<I<ri»i< L ee<litlg, i
I>roar;I»l hiis»<it Liki ri:l  1><isikiii
Of «>»SrV:ltin<! laSSeli i vli<ii it uiia I<il<inii
I hnf'lI'll& Irot<hi I»<'TX" $H>'ii! o«l'»lii s <'»<I~lI»I<"'
p!'Ote<'ll<H<I>1II le»<li | 4 .

Il re«>pilifori of liist liist<»1 <iftli <-helfis
iri<histiyiri tli i I'sifai ~ +1,11 s;iii<l iit' lie 1~hi-
tioliship <if the Nati»i!;<1~I> lllish ~»Irifi,!tlo»
vrngrnn! f» 1 1lelft'cfire u «' If llis li'<#!'nl I'I'-
sir»rog, liel <ffMllelfiSli4, 1it;li<iii 9' >ksl«>[>
eil<lorsethe f<>11 >wiktiii<ililes:

I. <St>ellfiabre n reli< ;il>le, »liili:It>'Cat>le
natural r!SO»re < Sip»lli<".iiit| <iii<uii-
lonl Value lo niilty '<i>Is!;<1<'o!liilllltl<
tles>ar»| »i>ik sli<>uhl>e»l:i»ng <I;»
CarefullyanareOther»iitural res >ur 'S
surll aSfOrents,i n!l er,<ill<in«ri«! ltur:i 1
Innls,

2. 'HI<ellfiStutfurr;lli1 151l Stillg 1'<'Irr"’
st<irf,i ii I>e»ell<'i»1 USeot ‘'lter 1I'l the
<'sti;lries, Tlils ils 'sli<>iihl> re«>g-

»i'»1 <rlili li
liy stilt«’
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1N i 1> <l I'< hlilii < litdl's

i »1ihiiili»t<;ilid <,«&4 kgdll li<illiiti>ri
1<Kt izl 1 <106t 'nt 1>iogr,I» is
sin<iii<'oii>lirel><'I'~i@liilin §<>1' lie
lise if tiltsit i'<'>lb.

I'n g«>lh<iftlie ."> lfo»:1l Shellfiisli ;I»-
If<itlin  Trot>"l»l 're.'111 t1li'coll-
Mutt sil fv use <>flliis»1" UIML1 'tSOUI<t
alil ! n<ire ericivikge»lelltof
ir;lter <I»:ilitv lir >gr<riis irlli<li  vill
preselirenit 1>o0ssible onstnareas for
tllis 1>exe.fiinl i<ac.

It is the «orivi<t ior! of t lie I~Jf>8 atio»nl 'Nl<ell-
fiishbnllit:Itioi! LV»rksl!Otluit s«r ivnl of tlie
sli<'llfisli» histryis i» the I>estulilieinterest;
th;It 1>y;<Irl>liiab of he abovd>ri»cilrleon

>tate-hy-St: te  I>nsisshellfisSEi < nri< Intinite to
li<ilse I safely nsfoo | at!<lto In:ike n vnlunble
colit! il>utlon to th< c<orio»ii<' str<icture of llie
. "HOiiliutli iri the irii>»e<lintfreSer'ail<li» the
force enhle future.



Introduction

In 1925 Stn.te and local heait.h aut.horities
and representatives of Lhe shellfish industry
requestedtlie Public Health Service to exer-
cise supervision over the sanitary quality c>f
shellfish shippedin interst.at&cA>n>merckn
accords.nce with this request, a cooperative
cont,rolprocedure was developed, In carrying
outthis cooperativec<>ntrothe Statestheshell-
fishindustry,and the Public llealth Service,
rach acceptresponsibility for certain procedures
as follows.

I. Procedures To Be Followed by the

tate. Each shellhsh-shipping State adopts
a.deg»atéaws and refnrlations for sariitary con-
trol of the shellfish indust,ry, makessanitary
and bacteriological surveysof growingareas,
delineatesand patrols restricted areas,inspec.ts
shellfish plants, arid <ionductssuch additional
inspections,laboratory investigations,and con-
trollmeasuresas maybe necessaryoinsure that
t,heshellfish reaching the consunierhs.vebee»
groivri, liarvested, and processedn a sanitary
manner. The State anruially issuesnumbered
certificatesto shellfishdcalcrswho comply witli
the. agreed-upon sanitary standards, and for-
warcls r<>pi<>af the interstate certificates to tlie
Public Health Service.

2. Procedures To Be Followed
lic Health Service. The Public
i makes an annual review of each State' s
control program including the inspection of a
representativenumberof shellfish-processing
plants. On the basisof the information thias
obtained, the Public Health Service either en-
dorse®r withholds endorsemenbf the respec-
tive State control programs. For the inforrna-
tion of health authorities and others concerned,
tlie Public Health Service publishes a, serni-
monthly list of all valid interstate sliellfisli-
sliippercertificates issuedbythe Stateshellfish-
<ontrol authorities.

8. Procedures To Be Followed by the In-
dustry. The shellfish industry cooperatesl>y
obtaining sliellfish from safe sour<asby pro-

by the Pub-
Health Serv
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vidirig plaiits wliich ineet. t lie. agreed-upo<i
su<>g@ry standards, by niai»taining saiiitary
p'ant conditio»sbv placingthe proper< ertili-
cate<<timbaii e:icli p;ickagef sliellfisli, aiid
liy keepiiigaiid n<aki»@vailableo rlie coritrol
a,iitliorities records wkriclr shoiv t lie origin arid
<Isl>ositio»of all shelhsh.

Tlle fu<l<latnenteibui[>oiieiltsf tliis ><lational
Sliellfisli ~ S;i»it;itiori  Program were first de-
scribeclill ii <ci><I>I>lc>non$'ul>licllectlth Pe-
p<>rla. llelx>rt of oil'<iiltt c&il >elinty .oil-
trol <>ft lie Slicllfisli I»<lii.try iii rhe | nited
Stirt<'s" ',>"' >1. This gal<i<f<>s;»iitary control
of't liesliellhsbi<i<l<melv;i. i<eisedarid reissued
il L!-"l<;>ii<1;i«ciim [tHfi>, It. ivasseparatednto
two partsby publi<ati<>gf Part [l. Sanitation
of tlie Haryestiiig and Processiiig<>fSliellfish
in 105>aticl >y publication in 1'.15>0f Part I.
Sanitatioii of Sliellfisli throwing Are;>'. Tlie
need for:i specialized pr<>gia<if tlis n:<rut~
'‘6<isi'ci<bl'l««lat lhe <atiolill olife<'eii<'p O<i
Slie]lfisli  Saniiat in» ii<1<dii AV«.lti» rton, 1, ",
in 195>4 115l i<l;it tlie Stell fist S:<nit;itoii
IVotl . liop I<el<dii 1!t>ti !, 10;» Jl, 1%
7V <i<idit '<4 '8!,

Tlii. e<liti<»iof rlie sh<1 1fislisa»it<it ioii nianiial
lias beeiiprep;ircd iri cooperationivith the State
shell fisli < oiitr<>%ut liorit ies in all co:istil States.
food control authorities in the inland States,
intere.te<iI'edernl age<<ries,<r<,<diafrederal
departmerits, tlie l!yster Insitute of iortEi
America, <liePacific 'east lystet <r<>werhs-
sociation, a<i<i lie Oyster rower;incl Dealers
Aasociatioti  of iiiorth Arr>eri< a.

Sinceflic growing and Inocessi»gof sliellfisli
are two clislinct pli;iscsof operatioii in tlie sliell-
fisli i>id<1st, tlie rri:iliitlil hasbc>ejprel>'<redli
two p;<rts; ;. Satritation of Shellfish-Clrouirig
Are<is; attd Il: Sariitatioii of tire ll:<rveseing
;<rid'rocessing of Sliell is'h. This, Part |of <lie
iii;i>i<i;il, is iiitended as;i giiide for ilie prepara-
r <oiiof Stiit<'all<'lflail s'll'l<tiltlo<i<<as >.1<ireii-
Lii<>r>s,;>ferg iniiary <'oiiti'olof the g«>acing,
r<h<yit<g,:<nsiirilic;itiori of liellfi.h. It isiii-



ten<le t i<aBr»teapartiip»ting in tire Y»tiO»al
Shellfish S»nit»stio» Irr<rtn.ar»f<rr the <rtiti< a-
tion of i»ter«tate slrellfisl< slrippcrrs rvill  be.
guided by tlris n»1»»al in exer«isirrg sanitary
supervisio»over si<elllisligro» irrg, relayi»g, a»<I
prrriti«: tiO», and in tire iS» ri»gOf <ertifreateSo
shellfish shippers.

The manualwill alsobe usedby tire Public
Health Service i» evaluat,ing State shellfish
saxitatioprogramso determine if the pro-
grarns qualify for endorsement. Part Ill  of
the manual,"Public Health ServiceAppraisal
of State Shellfrsh Sanitation Programs”, sets
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f<>rthair}<rais:lfr«e<li<ie@valu; tingState
shellfish »a»itstion pr<rgramsan | is basedon
tire require»rer<tsorrt»i<re~fr p»rts | a»d Il,

Theflr lvisi< 1xft i<a® 1»ualere»c«elr'ted
at the Sl<clifish Sarrrtatr<»B'<!rkslrop Ireld»'l
1Vaslrirrgt<ik<venrlrdr -19,196 ,andunlem
Otlrerwisst»tedbecoraffetive tri<l»y&fter
publication '8!.

Etrv.vF. T. JF.NSF.N,
Chief, shellfish 80nit<rtiOIBrOl<ohDiVmiOn
o j Fnvironrneratal Engineering o»d Food
Pro teetiorr, PubliC I/cult ASerViCe.



Definitions

Attd/or. 9 llelvliis tenn isilscd,«><4liill
apply xviler 1>o<ssibt¢her!vise,<rsliall iipf>Iv.
Area, growing. An alva iii «liicd!»lark<t
sliellfist! are «roivil.
Coliformgroup-Tlie
cludes all of tliejierolic  a»<l fic»ltative a»-
aerobic, fin»»-»egtativc, »o»-sf>a@-for»!i» ~
bacilli ivhich fernicnt lactos<ivitli gss fortlia-
tioli ivitliiki 8Hhours <i X>' ', llI>ictcria of tliis
group ivhicli >vill producegas from K, '. »lc<li-
Mivitiitli 94 Llolirs;<t 44,1 . 1l >viite!' I>1idl
i ill hereferlv<l t<lsfer;il coli f<>riiis.
Controllegburifiication=The processf re-

colifonii «roiip in-

acquiredivhile gr<liviii« i» pollute<lareas.

National shellfish sanitation program.

The coopers ive State-8 HS-1»<ilstly pro «ia ii
for the certificatioliof i»tet>tateshellfislisliip-
pers as described i» P»blic, 17<alth Service
Publicisbii Number 't3, X>>t'o>>67<| f>">h
i"d»<'tutti  Prop><»»;li<>r<v<sifOt>r>i<tiona,
Parts land II,

Depletion. Tlic remov»l of all niarkei-size
shellfish f!l om an area.

Most probab lenumber  abbreviated
MPN!.  The MPH is:<, statistic<il estiniiite of
the »urn!>erof !>»<terigl>erii»it voluiiie,;iii<l
is determinedrom the.liumberof positivere-
sults in aseries of fermeiit<ition tubes. A <o»>-
piete discussio» of IfPX determinitioiis,'i»d
cotnputations, including MPX t>il>lescun be
found in the Al»eric»» Public Hesltli Associs-
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lioli I»ililicstio<i "st»li<bird llet!lo<ls for tlie
I'xa»>ili<i ion of IV»ter;<»<1 TV»sI<iAVliter" q!
~rl,

Population equ iv a lent coliform!. A
<lii:iiitity <if se»age«o»tai»i»g <il>boxin!:!tely
[t>0X10" <olif<>rin glv>ul>bacteri:i, 'l'his ia
,[I>pix>xinizirelgqu;il t<dlie per cal>it>ipi r <lay
«>iiti-il»itiori of colifoniis  as detelvni»ed i a
<iieir<>Ixilitjinse>veral>a@ stern '! | 8-

Sanitary survey. The sanitary survey is
tlie ev;li»lEtioliof;ill  fii<'torallaxi»g a I>earing
<»ithe saiiitary qii;iliy <>fi ellel'hahgroiiing
area i»<.lu<liiigsourcesof pollutio», tlie effects
<if iviiid, ti<les,;i<id <iin>elitsit! tlie distriliu-
iio» s»<ldilutioii of the pt>llutiiig li'»teriala.
and the b icteri<>lo«i«;igjiiality <>ftlie «ater.

Shellfish, A1l edi bk species of oystrs,
clams, or iiiussels, «itlier el<ilekedoi iii tlie shell.
fl+sfe>!  fn>xe».

Shellfish, market. if<cllhslel<i<l;<re3ii:iy
[>e<irli;ivel>eeshill'velle<kl»<l/o}>I'el>a!'€di.
salefor humanc<nisiliiipton;is a fi calior froze»
pioiil t.

State shellfish control agency. Tlie State
<kex»<'y oi' s«clinics 1!'i'vilig legs1 >liltlioritv <o
classify el»ilfish «r<>ivi»g!r<:!s:I»<1 on<issue
pelinits for the ilite!>st;itesliiliiiieiit of shellfisli
in:lc< or<i>viththe proi.isiolis of tlils »iliMlill,

State sheltfish patrol agency.  The State
agex»cy having responsibility for the patrol of
sliellfish groiving al>eas.

Traasplanting. Tlie
from one area to another

moving of shelfisli
area,



Section

GENERAL

1. State Laws and Regulations. State
laivs or regiihiti<>ilssimll !>rovi<le,'»ia<le<li»iti
legal h«sisfor s;<>dtly' < o<ik>af all iliterslate
1>hostsof tlie slirlitisli it«hist ty. ‘I'lis Irg:il
aiithority slili!l eti;ilile o»eor tri<ir«l<p;<totttet>ts
or agencief tl«State to chissify all coastal
ivaters for sinllfisli harves itig <illtlie basisof
santat'y gllal ity ' effect 'velyregtthif i t ie lial-
vestiiig of slidlfisli; eA'ectivelylir<zseciiteper-
sols a pprehe»<feAtat>v<'stg shellfish f roni
restrited, proliibited, or»unapproved tireas:
regulate and supervisetlie sliiliment a>idstor-
age of sliell stock, and the sliiiclting, parkiiig,
and repacking of shellfish: make laboratory
exaniinatiorts <>fsliellflsh; seize,rondem», <>r
etnliargo sliel!fis!i; and restrict. lite liarvestiiig
of shellhsli frol» llarti«liar:ireas ti»<Is'its!>a<i<l
intestate shilii>er < erifirates i» 1>iil>lic-lieu!th
en>ergeiiries.

<">ati»f«ctoryo»t,yti<tn«. Tl<isiteni ivill be
satisfied ivheti tlie, Stlite litis leis>! <illtlioi'lf v to-

a. 'lassify alla< tual or liotextial sile!liis!i
groiving areasasto tlieir st<it;i!>ilityfor shel!-
fisli harvesting on the basisof sanitary quality
as define<lin section ' of tlis mai»ial. It is
strong!y rerommendedthat. a, State permit 1>e
required for the groiving of shellfish,andt liat
suchpermits be rev<xable or subjert to siispeii-
sion for just cause. It is also reromnie»ded
that the State !'tave atithority to regulate the
dis«bargeof seivageadioact ive,andotliertos ic
wastesfroin boatsi» the viriiiity of approved
sliell isli groiviiig areas.!

b. 'Ontrol the harvesting of slielltisli fr»i>i
areas Ylllicit at'e <'otlttin>ill,’>ted ot' >iliteli coll-
t;iiti »iarine sliell fisli poisons. T<>I>eeffective
this autliority tnust allow tlie State to-

Il Patrol grow!t>g are:ts.

I Appreherid pers<x»is violating
rest ri< tioiis.

:tl Fffectively prosec»te.!>ersot>gppti-
lie»ded liarvestiig altellfish from >eaf>irt><f<>i
yrohibitr<|  itv»its. Pet>:tlties for sucli viola-
t <oils!lould besilfli<'ieitth disco<igge  I'leg>i!
liar vestn g.!

c. liegulitte aii<l a»lie»rise relayitt«, <leple-
tion, ivet.stets<«eqiid controlle<l p»rificatioli

tite

Jt<%!; tt>tte>

ADMINISTRATIVE

A

PROCEDURES

tia lira> IX<1lli tlits tli;i»«il if tliree t<ililistiles
<t'' » sed.

<1,Hediiire tli:cit sliell . t<xkiii siotiige or iti
trariSit f«>t» ilie. gr<iivitig;irra t<itlie Certified
sikppeil>ki'Cak P<! it ko sk'<iil't; lilit>iditil t.e,<
< very f>et<sortirtn, Or < ot.porai<>ttlilit lilt<i IICS
silellfishiil>to tlie,<citified sliil>perwill be sub-
jert tO Sat>it;iry cO«trol by «» offici<t!agettcy

but, ivill liot ticcessarily be rrg»ired «> litive ii
State sliellfisli perniit,
e. Proliibit  national progratn sliippers

froi» possessingr srlling shelhsh from out-of-
Sf<ltesuit<' 'edi>less'u<'Bliellfisli li;ive I>eepro-
<luced i» ar<ord witl«ooperat ive. program
| e<fii< k'ill '><b

f. Rr<iilate tlie <ilirrati<»is of sliii<ker-park-
'rs, re!>arktw,sliell st»< sliil>1>eratid t'eship-
I>ersii <i<Q!-d ivit!i flic applirable pt'ovisiot<sf
I>'<ir 1 1 of t lits trial<'ill>i.

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

h. Preveiit tlie stile, sliipt»eiit, oi possession
of shel!'fisli whirlt cantiot h<identified asliaving
been lie<!<iii«"dii ac 'ord wit!i ti<ito<<aptO-
gram reqttir< nte»ts or ivliicli are oth<rivise unfit
for hum<i<ik>nsilnipt ion,:»id to cotulemn, seize,
or embargosuchsliellhsh. Tliis a»thority need
not be specific for shellfish a»d may be include<1
in otliei State foo<i htws.

Pt<f>1<he<<!th elf>lo» «tiOti. Tile RatiOnal
Prograni tv<isdevelolir<lliy the I!>'».'Conference
on Shelffisli I'ollut i<»ii<»iieetthe specificpub!tr.
lies!tli needr<.«Iriiii fro»i tlie 1g2&2%typh<>i<1
epidemic 9.

lloivevel'. he 5;it ioiial Prograni i>asgone
1>eyondli< iirigitial objective of insuring that
shellfi.li sllil>lied interstate wonld not. be the
cause.<if <'<>ii'l<iiiinlc:il>lisease. Thus, in the
1NO's1>;iralyic sliellfislilioisonbecamea matter
<>fl«ililic-health cot<cerrand stepsivere taken
to 1>rotectthe piiblic against this liazard. In
t'.1,>7 it»;is re<ognized tliat sliellhsh i»ight

«»i<eiitrate ieithiiii ra<lioiiu< lides:ind that a



ra<liaiori s»rveillaiir< «<ivity rniglit. beromea
necessanadjunct t ot h»establislied proredures.

To arcoroplishthesepublic-healttobjectives
the StateinusL superviseall phasesf tiregrow-
ing, harvesing, transportat,ion, shucking-pack-
ing, and repsking of shellfish to be shipped
interstate. It isalsoimportant tliat, shellfishbe
properly ref rigerated and protractedagainst.
contaminationuringinterstate  shipment, This
is noteasilyaccomlishedby the Stateof origin
althoughcertifiedshippersarerequiredo pack
shellfish in containersivhich will protectt,hem
a,gainstont arninaton.

If State supervision is to be effective all
phase®f the activity must.be supportedby
legal authority. This authority may be either
a specifidaw or regulat,ion.The succeswith
which the State is able to regulate the several
romponentsof the shellfish inrhistry providesa
measureof the adequacy of the statutory
authority.

The unique nature of shellfish asa food also
makesit necessarythat the State shellfish con-
trol agencyhaveauthoriLyto  take immediate
emergencyaction to halt harvesting or process-
ing of shellfishwithoutrecourge lengthyad-
rninistrative procedures, Asexamplesa State
inayfindit necessatp closea shelfish gro~ing
area within  hours of a breakdown in a sewage
treatmentplant or the unexpected finding of
paralytic shellfish poison.

Periodic revisions of SlLate shellfish laws or
regulations ma.yhe necessaryto copewith new
public-he<iltlihazardsand to refiert new knowl-
edge. Examples of cliangesor developinenis
which have called for revision of State laws
include the wide-scaleuseof pleasureboatswith
the resulting probability of rontamination of
shellfishgrowing areas with fresh fecal ma-
terial, the conditionallyapprovedareaconcept
resultingfrom the construction of sewagéreat-
rnent works, and the apparent ability of shell-
fish to concentrate certain radionuclides.

Experiencehasdemonst,rated that all actual
and potextial sliellfish growing ivaters of the
State must be rlassificd asto their sanit.ary suit-
ability for shellfish harvesting. Harvesting
should be pe.rmitted only from those areas
which have been found by sanitarysurvey to
meetthe sanitary criteria of this manual. Har-
vestingshouldaccordingly be specifirally pro-

hibited froin areas which do not nieet 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-
viewof their shellfisli sanitation programsand
shall assistthe Servicein making surh reviews,
Statessliall not certify shippers for interstate
shipmentunlesghe shippercompliesubstan-
tially i<ith the construr.tiomequirementof
part Il of this manualand maintainsa sani-
t,ation rating of at least 80 percent during
periods of operation. Shippers not meeting
these requirements wvill not be eligible for in-
clusion on the Public Health Service list of
Stare-certified shellfish shippers, Yational Pro-
gram stands,rdssha,ll be applied to all actual
and potential growing areas, all shellfish har-
vesters,and all personshandling shell stock
prior to its delivery to tlie national program
certified sliipper, IVlren tivo or more State
agenries are involved in the sanitary rontrol of
the shellfisli industry, a clear statementof re-
sponsibility of ea< agencyshould bedeveloped.

Sa iefacfory ror<rpfr'<rnrr,This item ivill be
satisfied  «hen-

a. Xationa! Program requirenier<ts are ali-
plied to all actusl and potentia 1shellfish
growing areas.

b, National Progrnin requirerneiits are ap-
plied to all commercial market slielfish
harvesters.

c. iVational Program reqiiirei»ent» are ap-
plied to all personsliaridliiig the shellhsli prior
to its delivery to tlie interstate sliipper,

d. Intenstateshellfish shipper certificatesare
issue<l<inly ro tliose estalilishments s»listan-
tialy i»eeting the < onstu<rion i eqiiireinent s of
part 1l of tlis maniial an! ivliirli insintaiii a
lilant sanitation rating <if nt least i<! percent
<liiring periodsof <ilicratio»s. Tlie Statesliell-
tish control agencysliall suspendor rc«ike crr-
tificates if a plant sanitati<ui r;it i»g <$r<rpbrloiv
Rtrpercent<irif a»y indivi<liml s;<nit;iti<iiiteni
i» violated rel.eate<lly.! 8;<tir<psvill hedeter-
mined oii tlie b<rsisof r<inililian< e evillie tlie ali-
applirable lirovisioiis of 1>artl1<iftliis maiinl
to tllat contiiilledli appe<i<lix%c<itliart II.

e. The folloiviiig re<or<la;ire krlit <ifsliellfisli
sanitation artivitirs as reqi<in<liii sectionsC,



D, and K, Part I, of this nianual and wlien
mont,hlysiiir>marie®f Statepatrol activitiesare
forwarded to the Public Health Service reg-
ional ofB<e:

Il Individual gro>viiigareafil>v>. Areas
may be defined by either fmographicor po-
lit.ica! boundaries.!

I Patrol acf\t ies, including arrests,
pix>secutioas;id the resultsof prosecutions.

I Plant itispections. Shucker-packers
andrepackersshall ordinarilybeinspected.t
least,monthly. She!l stock shippersand re-
shippers shall be inspectedat a frequency
whichwill afford adequatepublic-healtlsu-
pervisiorof their operations. A centralin-
spection-repoffile shouldbe maintained by
the State.

f. The folloiving guidelines are observetty
the State in issuing interstate shelllisli rertih-
C ates.

I'! Certificate  content. Each certificate
shou!dgive the folloiving information:

cVarnr. The nsual businessnaine and al-
ternative namesthat. sliould appearontlie in-
terstate shelhsh shippers | ist, hereafter
called "list,"!

drlrcgs. A busi»essand/or mailing ad-
dressin the State issuingthe certificate. This
addressindicates ivliere recordsare kept and
whereinspectiommay be arranged.!

Jerti fixate rVu>nf>er. A number shul!' be
assigned for earli businessunit. Suflix or
prefix lettersmay not beusedo differentiate
betiveetwoor more planfsof a givership-
per.!

C'Lrr fimation. The shipper classification
shouldbeindicated by a symboli.e.,shucker-
packerHP; reparker,RP; shellstock, SS; or
resliipper,RS. Only oneclassfit ation sliould
I>eused, The single rlassifiratioii ivi cover
all proposedoperations wliich tlie sliipper is
qualifiedo perform.!

Fr pi>v>tiaDor . Al certificates i» a
State sliould expire on the samedate, pref-
erably the last day of a month. This date ivi!l
be shown on the "list", All  certificates ivi
be «iitomatically ivithdraivn from the "list'
on the date of expiratio» unless neiv certifi-
cateshave beenreceivedby Public Health
Service headquartersoffice. If the date of
expiration coincides ivith the date.of issue for
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tlie "list" tlie certif>atesexpiring on the.date
of issueivi bedeleted.!

t"rrtif ying OPrrr. liart i crtificate is
signed by a responsibleState ofhcial.!

I Certificate cliaiiges. A <liaiige in «n
existing, u»expired_certificate slioiil | bemade
by issuing a <orrectcd certificate.

I Interstate aliil»iieiit before listing.
The sliipper shou!deinfer>neaf the prob-
abledate his naine ivill appearonthe "list"
and shou!dbeadvisedagainsimakinginter-
stateshipineiit prior to tliat date. If ship-
mentsmust be made before tlie appearance
of theshipper'siameonthe "list.", tlie Public
Health Servicavil! notify the applicable-
ceiving Statesif the namesandaddressesf
the expectedreceiversare indicated in ad-
vanceby the Statewlienthe certificate isfor-
wardedto tlie PublicHealth Service.!

I State cancellation, revoration, or sus-
pensio»of interstate sliipper certificates. If
a State revokesgcancelspr suspend&n inter-
stateslie!lfishshippercertificatettie Public
Health Service regional offi should be im-
mMiatelyiiotifiedpreferablyby telephoro
telegram, ivitli a f'ollowing ronhrmatory
letter,

I Mailiiig list for inteitstate she!lfish
ahi ppe | ist. Names of persons, business
»nits, organizationsor agenciesdesiring
copiesof the "list", and requestsfor i»forma-
tion ci>r>cerning the "list" sliould be sent
to the appropriate Public Health Service
regio»aloflice Recipientswill be cirrular-
ized periodicallyto determind they still
have use for the "list,".

g, The appropriate Public llealtli Service
regional ofliceis iiotified by tlie State of any
revision i» g>v>wi»garea classificntio». The
notificatiorsliallsodesrilie theana tli>iit niay
be readily located on Coast.and C'eodetic Sur-
vey charts.

h. State shellfis!i pla»t inspectorsure pro-
vidediiit!i thefollowi»gi»spectioequipment:
stat>dardized iiispertion forins, tliermometer,
chlorttir test-kit, and light nieter,

t. I»terde partniesto 1 niemora»da of under-
standing 'tave beendevclopedw!iirh will define
the responsibilitie®f earl>State agencyin
iriaintiiining adegqi>atesanit:iry control of the
shelf>shindiistry in the State.



P>il>lie-Acnlflsrpluni>lion. -Tlie;i>inn»1 re.
view of isiili parti<ip;itiig State'sshelllisli sa>ii-
tation activities is a fu»darnerital  1'uhli  llealtl>
Serviceresponsil>ity in the Nat.ionalPrograin.
The p»rp !se of tlis >~vieivis to evaluate tire
adequacy ariil reliability of eacli ii>dividual
State prograr» i»:>cci>rd with the»gri'.ed-upon
standards.  The Service ivill  eridorse those State
programsmeeing the Na ioiial Programstanil-
ards and ivill pi>blisliaiid distribute a list of
theiiarriesof the Statecertified sliippers. How-
ever,if a Stateprogram doesnot meetthe sta»d-
ards the prograin ivill not beendorsed. 'Names
of nonparticipating States>villbeomitted from
tlie Public llealth Service list of State certified
shellfish shippers.

Minimum plant, sanitatio» standards for
interstate sliellfish shippers air. described in
part, Il <>this manual. Experiencehasshovvn
that absolute complianie ivith tliese r»inimuin
standards is not alivays attainable, particularly
those items ivliich rehite to operating proce-
dures. The establishmenbf the  80-percent
plant sa>iitationscoreasa prerequisite for list-
ing on lie Public Health Servicelist of State
certified shellfish shippers recognizesthe fac>
that.perfectio>i is not alivays i>btainableand, at
thesamet ime providesa mecliaiiismfor exclud-
ing any plant ivhich is not operate>in a reason-

ably sanitary manner.
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N;ii»i>prog ram satita ry requirements
slii>uldle;ipplie<ito all actuabindpotential
groiving:>rias arirl all shellfisli harvesterso
insiiie tliat all sliellfisli avaihible to certihed
deal«idiai e hie«produceghdharvestathder
i>cnptablsaiiitary<o>editiond, is«isam-
portaiit liatt lisliell stoclbeprotectagains+
rontaniiiiatio»«duri»dlie periodbetveerhar-
vestllga»d lei veryot lie certihedshipper.

3. Intrastate Sale of Market Shellllsh.
Sanitarysta»darildoi intrastatehellfis$liip-
persshouldbesubstantiakyguivalerb those
of ttie >rational program,

P> bliz-I>s'rrlthezpl nwrtiov>States may ac-
rept loiversanitary standardgor shellfiskold
intrastatethan are requiredy the National
Program. However, it, bas been found that
small intrastate shippersna,at times sell their
prodnctoiiiterstatsliipperi$ demanexceeds
the supl>lyof shellfisli available to the lat.ter.
llecauseof the possibility that suchsubstandard
shellfishmight. 'be shipped interstate, the 1954
National ‘'onference. on Sliellfish Sanitation rec-
ornmendedtl>at National Program standards
be:i plilieil to all shellfish produrtion and
procesi»g !, I'ne 10;>8hellfishSanitation
IVorkshol> also strongly recomnie»dedthex»se
of siibstaiitially eiluivalent standards for intra-
a»d i»ter-state shellhsh shippers ‘Il



Section
LABORATORY
1. Bacteriological. A me ricari Piibli<
Ifealth  Associat i<ili  Hec<>inlnet!d« i I'rocedures

for the I"xalrlirlgati<>tbf Hta Aster tend.>1lell-
fish shall he folloive<l it>tlle r<>liegt i<>tiand t!'alis-
portation of samplesof shellfish and shellfisli
wllters for ha<teriologi<al exaniin:ition tind i»
tlle laborat<irgxarrlirlationf suchsamples,’'

8<rta<rfnct<>mpr>bptire. This item will 1>e
satisfied «lieri rnirrent. America!! Public lle.ilth
Associatiott Ike<otnme»ded Pr<xed»res  for the
Examittatiori of Sea >Vater and ghellhsh ate
foHowelin the liacteriologi«akxaminatiorof
shellfish a.»dshelitisl! waters.

Publr'r.-hertltgri>Inrlation, Experier!cévith
the bacteriological exarriiriation of sllelitist!;»!<
shelltisl! growing «aters has iiidicated tliat ttli-
nor ditFereuced laboratory I>!s>ced»res
techniqueswill cause wide variatio»s in the. !+-
suits. Vilr'tii'tror!dt! I'Ps<titflay>lisdP<'il»sed
by imptxperhandliligof thesairipleuri»g < ol-
lecionor transl>orta ioto tire lalx>ratorylO'l.
The American Public Health  Association Rec-
ornmended Proced»res for the Vxaminat ion of
'>ed V><tand.">hdfish,iviii<1larerevisegert-
odically offera reliablevayof miliimizirlgthese
variations tr'8!. Fatiorlal Programreqitired
useof a stan<lardproced»re for the barterio-
logiral exaxiinati<>ti of slielltisli an<Z1slielltisli
watersshoul<Inot rlis<o»rage hihorat<iriesfr<>t»
working on neiv methodsof s!rml>lehandling
or an».lysis.!

2. Toxicological.--Arect>gnized procedure
shallbeusedn tireassayor paralyticshellhsh
pol!son,

<><rtr>rfnnt<ety | >li<rf<ceThts item ivill he
satisfied «hen current Ass<>ciation of 0%rial

~I>taterlamh<ohu>e>aieefuttu !ulerr>retettowf reeelte

of barter!OlottlreeaamtuettO®f ehe >leHe Oouter<>¢al e!>-
I>our!lk.

Atrr. rsss
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PROCEDURES
Agri< iilt»r<il 'licliiists  ofli<i:il rllttlioIs;ire fol-

lowd iii tli<'>io»ss;ijor 1>,irnlyt slielltisli
1>oNoli.

Put>tir>-hrrrtth zp!rr>rrrtri>rrl t Hasla<»!de!»-
Ol!strritediiat sigi!tfl<stofi:it'l!it loris ! 1>!<»lss<ti
resultsw illberausedl>tjiirioi < limigeisi pi'<i-
redures. If reliable resiilts ure to lie ol>t;iitied
It Is esselltlill thilt tht! Ps'lpt 0<'<'#i<s bP stiil'«1-
ardized and tli;it v;iiiati<»is d»e t<»tse of straitls
of nlicebellit!i!t'l'l/cd tll, 'I'he ofh<i:ilpro-
«edurefor the I>ioassafor patalyti<slicllhsli
poisoii:«lol>ted by the Associati<»iof !thcial
Agric»lt»ral 'I>emists niiliinlizes tliese vari:i-
tious t>ti!. A nlethodof aridi sisfor ciguaera.
poisotiiii shellfisliilaxl>cemdevil<>1>ed.

3. Chemical and Physical. Stanihrd lab-
or;ltory r»eti<xIssli»1lt>ets<d f<>r«ll s;ilitiity.
radi<»idilr. an<xie! <'lietiiir: ;ili<Iphysical
deternliilati<ir» Itin<le <»i sliellfisli or sliellfish
waters ir! conjlltiction ivitli Natioilal I'rograti!
activities. I<Ps»itsllall I>eeliortr<i'i st;ili<lard
units.

Wrsti<<frerm»i>eplirrrrrsd's i iten>w il 1>e
siitisfie<l whe!!--

a. hR1l'lcdahd 1!lNs! nil lii '>is»re<»esltor']
sliellfisli a!'d sliellfi. h t!'lltel'i:ll< Irlade i» ar<or<l
ivitli;irr<1>teltb<atorytediiii<lits,

1>Hest<iwsf;ill < lieniiral;ilid2liysisIi<leter-
iiiiriatioris ilre exl>ressedi s arirl;il'<!its. I'or
exlirf<',st 11!y, <hotlidh<Px1>r'<"iseglirts
pertholsii<t atlertliallhydr<xtPtere;«ik!gs.!

| ><bi<'r.-her>7thrgtrtr»rr>ti<>>tiitidardize<|
laboratoryl>r<edt!redire r»<>st;ipto lirod»<e
results iti whirli tlte >t;lte . liellfish < ontrol
agency r:!» have c<»ih<lens. liud fi<ilitate rom-
parative ev:iliiatioli <it'<1;ita. Tlie need for ad-
lierencet<sst>iri<lardixe<t>to«c<les sho»ld not
discourage hilx»atories fr»n < xi>erinleiit: its<
of rionstanda.rd nietho<ls.



Section

GROWING AREA SURVEY

1. Sanitary Surveys of Growing Areas.

A sanitary s»rvey shall |>eiiiicle of each
growing area prior to its a,pproval by the
State as a so»rre of market sl>ellfisit or of shell-
fish to be.»serii» a controlled purification or
relaying operation, Tlie sanitary quality of
eachareaslis1 fhereappraisedat leastbiennially
and, if necessarya resurveymade. Ordinarily,
wsur>eys tvill bemi«li lessroml>rehensivé han
the original survey sinceit mill only be necths-
sary to bring tlie original information up to
date, Recordsof nil t>riginal surveysand re-
surveysof growing areasshall belnaintained by
the State shellfish control agency,and shall be
made available to Public Health Service review
oKcers upon request.

Sritt'afartoryro>jrlittnre, This item will be
satisfied vrhen-

a, A sanitary survey has beenmadeof each
growing area in the State prior to initial ap-
proval of interstate shipmentsof shellfish froni
that area. A comprsliensivesanitary survey
shall include an evaluation of all sources of
artual or potential pollution onthe estuary and
its tributaries, andthe distanceof suchsources
from the growingareas;effectivenesmdreli-
ability of sewagdreatment works; the presence
of industrial tvastespestitiidespr radionuclides
which tvould rause a public-health hazard to
the consumet of the shellFish; and the e8ect of
mind, stream flow, and tidal currents in dis-
tributing polluting materials over the growing
area." The thoroughnessmitli ivhich eachele-
ment, must, be investigated varies greatly and
tvill he determined by tlie specific conditions
in eachgrowing area.

b. The factors infiuencing the sanitary qual-
ity of each approved shellfish growinte area are
reappraisedat leastbiennially.” A complete
resurvey should be made of eachgrowing area
in an approved category at leastonre everyten

- In maktnttthe saniturr surveyrnn*lderattorshouldor
sirento the hydrographiaud >teogrsphtbaracteristlrst
the estuary.the bacterintortregualityot  the grnwlng aron
waterand hotom seditnentgnd the presenrand location
nt smallsource®f irullutlonfn<odin3}osts nhirh art>the
rnntrtbutdresheetragéo thr nren

' The purpose of this reappraisals tn deter»rinr it thrre
haVebernchangein . trvsut'Intr, srunar trrntmint. pOpsin

tionsprother. rn»latudnrswhichntightresultin s rhsngr
tn the snnitnr!quaittyot  the growingare>. Theamnsnr nf
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years;hotvevergatafroni original surveysan
be used when it, is clear that. such information
is st,ill valid.

t. Afile wvltich containsall pertinent sani-
tary surveyinformation, includinghe dates
and resultsof precedinganitarysurveyss
maintainedy't lieStateshelAshcontrolagency
for each classified shellfish area.

d, The Stateagency having primary respon-
sibility for tliis element of the national pro-
gramdevelopa systemfor identificatioof
tvrotving areas

E'uMic-health ezplrtrtatoyt. The positive re-
lationshipbetvveesevvagellutiomfshellfiish
growing areasand enteric diseasehas been
demonstratehanytiiies 18! Ite! 6! 16!

'yt 8 9 q! 6>l Hoiveverepidemi-
ologicalinvestigation®f shellfish-rausedis-
ease outbreaks liave never established a direct
numerical correlatiorbetweerihe bacteriologi-
cal quality of mater and the degreeof hazard
to health. Investigationsmade from 1914to
192%ytheStatesandthe Puhlir.HealthServ-
ire a period wlten disc;iseontbreaks attribut-
ableto shellfishaveremoreprevalent indicated
that, typhoidfever or other enteric disease
tvould not ordinarily be attributed to shellfish
harvested from mater in ivlich not Inore than 50
perCertf tlie ] ec.portiOn®fwaterexatnined
werepositivefor colifor>ns Providedhearet7s
sterenr>tatrbgrt ta dirert rOntatititiatit!ItI>ith
smitll an>nant®f fresh setragettkirk trot>idriot
ordinarily be rerealedby the bnrteriologual
era niina.l ion.

Following the oyster-bornetyplioid outbreak
during the, vvinter of 102>25 in the I'nited
States 9! the national shellfish certification
programwasinitiated by tlie Statestlie Publir
Healtli Service,and the,shellfish indiistry 9.
WVateqgnality criteria tverethen stated as;

a, Tlieiirea is sttfli<ieiltly reinOvetl froln nia-
jor so»resof polltition sotliat tlie shellfisli
vvould»ot 1>subjectetlto felal <in>tan>i»ation
in qiialltities which nligrhtlie rlatigeroiiStO the
publir be.it li.
ttetdvorkasnrtntedrltb sucha rrnpprnirniwildependipon
the al'elt nl'triertVtnalderatinnnd the mngnitutimr the

< haagdshl<hhnvrtnarnplace
sAn hlloaof npprnsltnrgr 70 per [t>nml.

>t'’XE 1IHRS



b. The area Is free front pollution by eve»
sfnal! <litantitiesof fresh sewage.,The report
empliasizedt,hat bacteriologiral examittaion
doesnot, in itself, offer rondusive proof of tlie
sanitary quality of anarea.

C. llacteriO!Ogica! exarniliatiO» does not or-
dinarilyshow thepresencef the col-aerogenee
grOupof bacteriain | cC dilutiotls OfgrOtving
area water,

The reliability of this three-paristandardor
evaluating the safety of  shelllish-producing
areasisevideiiccttythe fact that nofnajorout-
breaksof typhoidfeveror otherentericdisease
have been attributefl to shellfish harvested from
waters meetingthe criteria sincethey were
adoptedin the United Statesin 1925. Sitnilar
water quahty criteria have been in usein Can-
adatvith like results. Theavailablepidemio-
logicahndlaboratorgvidenagved ittle idea
as to the marginof safetybut it is prob-
ablyconsiderablasindicatedy thevirtual al>-
eenceof repOrted sltel! fish Cauaedenteri< diaedtse
overa comparatively lon<geriod of titne. 8!

80! 81! 5! 9! from watersneetingthis
criteria.

ThepurpOSdtite SanitangsurveyiStOiden-
tify and evaluatetliose factors influencing the
sanitaryquahty of a grrotvingarea and tvhich
may ittrittde Source®f pOllutiOn, pOtential Or
actual; the volumeof tlilution <rater;the efi'ects
of currents, vtinds and tides in disseminating
pollution over the Irrotving areas; tlie bacterial
quality of <taterand bottom sediments;die out
of polluting bacteria in the tributaries and the
estuary; bottom conhguration; and salinity and
turbidity of the tvater, Sourcef pollution in-
dude Intmicipal seivagedisHiarged into the es-
tuary or inflotving rivers; setvagebrought into
the estuary by tides Ornl!rrents; Siirfaceruncff
fix>npolluted area~;in<!ustrialtvastes;anddis-
charms froni pleasurecraft, hsliing boatsnaval
vesse!sand mer hant shipping.

Bacteriological exafninaton of the growing
waters is an impor! ant rtomponentof lite sani-
tary survey, In Inany instanreSthe barterio-
logical and @elated:ilinity data will also pro-
vide valuableinformationon the hydrographi<
chararteristics  of a» area.' '

~ Bacteri#a an unfavorablenvironmerlir ontin sucha
Waythat FOnQattan initial laa periOdtherela a targe per.
ventagederuneduring the Firstfew days. Deacrlptloasf
stndleon bacteriadteonthavebeerpublishetly Greenhorn
<aft and Pearsonf f>. Dtaotfbassinobeentnveattttated
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Ideally, a large number of <votes;I>npledor
b:l<t<riolii i«a! exaniitlatirm  should bo collected
at eai:li station, Ifotvever, in most instances
this is not pra<ti<al becausef t.inteand burlget.
liniiat.iO>e8ldacOrdinglyOnlya Iinii ted»itn-
bcr of satnplescan E>eollected, Therefore,
sampling stations should be chosei»<hich tvil!
provide a nlaxifnum of data, and tv'tic!t will be
reSpreselitativ@fthChacteriologiad quality Of
waferin as widean areaaspossibleSafnple
collectionsliould be timedto representhe most
unfavorablbydrograp!liiandpollut,iomon-
ditionssincesheliliatespondapidiyto an  in-
creaae in the nutnber of bacteria Or viruaes in
their environment85! 06! ,<0! 1! 9!

8!

There is no specihed minifnum number of
Sam!>lingStations, freqtienCy Of Sampling, Or
total i»»»ber of sumples. Sampling results ob-
l;iilied ovet' I'i period of several years can be used
nsa bl<xk of data provided at least,Ir>s:imp!ca
havel>eer olle<'teflot» eachof a representative
ltum1>enf stationa:<longthe line separatingap-
proved frot» restrirted grovvingareasand there
havebeenno adversechangesin hydrographic
or sanitary conditions. Only ocrasional bac-
teriologi<a! satnplesare necessaryfrom areas
tvhich are shotvnto befree from pollution.

Experiencetvith the shellhshcertifitcationpro-
gram indicatesa tendencyto omit or de-empha-
size some componentsof the sanitary survey
utilessa centralState fileof all shellhshsanitary
Sulveys. reappraisal!S,a»<| reaurveysiS main-
taine<l. Tltis is particiilarly true where re-
al><iiisiltity fol' shellfislt sanitation is dividual
Ixt,weenttvo or more State;tgencies. Mainte-
ila»ce of a,central State file for all shellfish sani~

iry survey information tvill alsositnplify the
ettdotmtttent:ti>pr<<isabf State prO«i"Ints by
the I'«bli< llealth Servi<e andtvi!! lielp prevent
irythe publiclleslth ServiceRbentlaltanitatiorl.aboratory
at WoodsHole, 3lass.and Penna<'ni&la. Appttratton of
tbts prinrlplemny be helpfulin predictinabr quantity of
polldan whirh wlll reachan nrra, andIn estohltshirmpjec-
tive emuht <irsilty <'rtlerin R<

~ Inronneeannwith the eralnatinnOf SnmpunfeSa@s, it
shouldetiotrdthot the IVI'X dehrminatiornis nota precis<
measuraf the roneentratlonf barteria<t>. Thna,tn re-
peatedaon<ldinfinm watrra hovtn"a nnlfortn densityof
barter>aear>totetd!'N estimates«<u be obtatned, The uae
o<thetolerancédactor <.3iapplicableolyto 3 tubr dectmat
dilutionMt'ht'as nnemethodf  rernnniatnnthis ear!ation,
Porexantttleln a bod>of water In wblrbthe mediancou-
r<ntratinnnf rnliforrnbaeterlais 70 per 100 mi., t>0%of

obeercddlPX'swill bebetweeI>and230per 100ml.; l.e.,
70/3.3 =«Aa m 10X 33 =230.



lossof t>!>klai;iivhidi ilijty Ix»sef»l iti ev:ili>at-
>i>gthe siillitarV  <!tinlitV <>fa» arel'i.

Periodi< txttppritibit!s of tlie . unitary <fiiality
Of Sliellfisli producing are;iS <<tv»cress:try to
determine  tliat eiivirunmetit»1 rOxditioiia  are
st<ehhat t lie<>rigiiiakoildusiims arestill valid,
A ret>urry slioiil<l I>ei»a<lgtit!>in ! year if tlie
reaps>rnid>Sliniva a Signihrant <fetiiiu titii!
change,

2. Classification  of Growing Areas. All
artual and poteiltis! grotvisg»aterb shall be
class<fit'thsto tlieir publir.!leal li suitability for
the harvesting of ntarltet sliellfish. Classifica-
tion criteria are des<iW! in stctions '.-3, C-4,
C-5, C-6, and C-7 of tliis iiilanual. Except in
etntrgeticy;iriy t>paard revisiot>of an arearlas-
sificationslial! bepretededI>y;i s;initary survey,
resurvey, or reappraisal. A tvrittett aiialysis
of the data justifying the rerlassihration shall
1>enade:i part of tile area file.

6'tttttftrctorycot»t>firsttr Tliis itemwill 1>e
satisfied tvllen

a. All actual andpotentia! grotvi>tgwatersii>
the Stateate corrertly designatedavith oneof
thefollotvingclassifi<.ationathe basif sani-
tary surveyinformation: A ppractlit cortytitiot>-
«Pytrpprouea'tetttricted;or prohibited."

b, Area classifications are revised ivhenever
warranted liy survey data.

c. ClaSsifications are liot, reviaed up<var<i
ivithout at least n.tile revieiv, and there is a
tvritten record of such review in the iirea file
maintainedby the State shellfishcontrol agency.

d. All art<in!;»id potential frrotving areas
Ivlii<!i have not bee>giibjectedto sanitary sur-
iys slizi  I>eai<tomati<al!ly1;Issifieds pro-
b'>bit<d.

Public-her< th ez>igittltoyt. Tile probable
presencer absencef pathogeniorganisinsn
shellfishtvatersis of tlie greatestin>portancen
deciding!>otwshellfiistobtainedfrom ati area
maybeused. All actualandpotentialgrowing
watersshouldthus beclassifiedaccordingo the
informationdeveloped in the sanitarysurvey.
Classification slionld not be revised upward
without, careful consideration of available data.

r Cioanreanay alaobobaaedn prraenr@r Marine Toxina
or othertoxir materioia.

aatatea may aae Other terminology in dearlt»ng area
eiaaataeatlonaprovided, that the elaxe>fitlon ter<haneed
are eonatatentwith the intent and roe*ningot the wort<a

"appreved”, "ronditianaliy appreved", "reatrteted". ot
"prohibited'.
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Areas silo»ld h<rerlaasified whenever warra,nted
byexistilg <1:ita A writteti justifii@tion for the
reclassificaton silnl>lifies 1'ublic 'health Service
apl>raaak¥$Sttbe |>rOgratna.

A liyp<>ilieik;il iise <>the four rect>gnized
>iren< hissitic;iti<>tis «liolv» in figure 1. This
ideiilize<sitii;iti<»i<lel>ict» estttatyreceiving
SeiVada><tit OCitied,A" a»d"0," City"A"
liancoilpietesevaget reasic<iincludingchlori-
natiOii Of «Nttet<t. City "B" haSno Sewage
treatment. Tlie estuary luis beendivided into
five areas,designatecby roman numerals, on
tlie I>asiaf satiitarysurvey information:

Al>pro> etf

.kored. The sanitary survey indicates t.hat
sewagefrom cities "A" a«d "B" evenwiththe
"A" sewage'ant iiot functioning!wouldnot
reach t li isarea in suelico»rent rat ion asto consti-
tute a p»I>lic-liealttnzar<l. The mediancoli-
form MPN of tile tv>tteris lesstitan 70/100 ml.
1'hesatiita,ryquality of the areais independedtt
of setvagetreatmeiit at city "A."

'OytditiaytdVy A pprry»ref

iree . Tlis area iSOf the Same Sanitary
quality asat~ali hoiveverthe quality varies
with tlie effectiveness of sexvage treatnient at
city "A." This a.reavoiild probablybeclassi-
fied prob>'bitedf city "A" had not provided

sewttge treatment,

A'entricte<f

Aran lll.  Seivagefrom "8" reaclies this
aran.slid themedian roliform MPV of ivateris
betweeti7' and 700I>er 0 ml. Shelltisltmay
be usedmilv utider specifiedconditions .

Frr>la>bit e<f

Aren fl. Direct liarvesting from this am@
is prohibitedbecausef raw setvageom"B."
The median<loliforn>XfP~ of water mayexceed
700/00 m!.

Aree 1. Direct liarvesting from this area
is proliibitedbecausef possibldailure of the
seivagdres,tmenplant. '.!osureis basedon
need for a safety facto>ratlier titan coliform

content of water or amount. of dilution tvater.
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3. ApprOVedAreae. frrowingltM<I S n><>y
lie designated<ilap >y'ai>RubLl: r<!tlie .<llii<-
tary iurVey in<liCatedliat, patiOgt»icit>i 't'<>
organisttis, ra<lionuclides,andr'or hariiif«l iii-
dustrial v-aies do r«yt.reach tlie area iii <hiii-
gerous cones.tttr,<toti, a<id h! tliis is veritie<l bi
laboratoryfindingswlienevetlie sttnitarysiir-
veyindicateshe <teed.Shellfisl<algetake.ii
fromsuchareadordirectmarketing.

Hatt'ytfaeto~eotnpft'artcc. This item ivill 1>e
satisfiedherthe threefollowingrita.ria;t<e
met:

a. The area is tiot,socontamiriatedwt tli fecal
materitlatonsutnptiooftheshell6sthight
behazardousand

b. The area is not so contaminated witli
radionuclidesr industrial wastes that, con-
suinptionf the shellfisimightbe  hay.ardotts
seesectio@, item 7,regardintpxins in sl<eH-
lishgrowingareas!,and

c. The coliform tnedian MPN of the water
doesotexceed0 per 100r<il.andnotmore
than 10percenf tliesatnple<srdttiarilyex-
ceedan MPN of %$@er 100ml.for a >-tube
decimdllution test or33(er 100nl, tdheie
the3-Cubdecimalilutiontest isusedi those
portionsf the areamosiprobablyexposedo
fecalcontaminatiaixiringhe  tnostunfavor-
ablehydrograpliiand  pollution cotiditions.

Note:Thisconcentra,tiomightbeexceedeif!
lessthan 8 niillion rubic feet of a coliforiii-fice
dilutionvater areavailabléoreach population
e<luivalentoft' f<yrrgksewageeaching lie
area!. Theforegoirigimitsneednotlie np-
pliedf it,canbesliownydetailestudy that
theroliformare notof direcfecabrigin  and
do notindicaten publichealthhazard 9!
80!,

Puwie-he<flatgplartaPi<yyA reviewof epi-
deniiolagplinvesgyatonaf  diseasautbreaks
attributabl® tlieconsumptionf rnivshellfisli
reveatbattvro generaituationprevail in-
st>faiislioll<ition of growingr storagereas
are concerned.

~ 'thtdvIPN raine ia base®n a typiea<ationt rot<fora>
to pathogerendwoo<d»obe appiirahi¢o anya<toot<dn
whbirh an nhnormnnyars<numbeot pathogenatrht ha
present. Consideratiomasta<sadbe gtren to tbe possible
preseneef indnstrialor ngr<eaitoravastra<nwhich<here
la an atyp«a<rO<irOritm pathogenat<Qy >!.

s Therda a third generatonslderatlom whichshe<<nab
may he eontam<natetirooghmlahaadllisgThisla nnt rs.
latrd_to growingreaanni<a<iand In eona<drréu part il
or thismanna<.
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11 t> I'ohi>ic g <> Ik = lke1»>figrin!
iiig t.li>g; i>i. t't<lit f>ililt,
<>|k>I<coflt VISli<>Ifivi'l'iti >IH1lg 41
sOtliiiotei Lli<it"in i 'iv:Igi'fl<><ii<'lli tit 1,
a politilikni <>f:ltt><IU'tis liidi;II' grikil 1 v
afeivll [«9%gt;iiV:iifron«!;<lip li:iii,l
floati ~<ltiR!. Ili 1033@ <".<qi>tyl>li<>i<1
feVer Waiittiih<it<d t<i<laniah;irveite<| yt><i
yardsfront tlie <»ifL.«bof «»iii<iidlial ~v;i<r<.
ttvitttnent1>1:i4d'f!. lii tlie latter >',iset, 1>i
coliforiii ~fpX <>fli<'l<arbor»"it 'ex<'ti'tli<l
12,000Ix r 10 i »il.;iii<1tlie. «tv;t li:i
postedasclose4d slitlifisli hawesting.!

"I 'lian e Cinit;ii»i»:itiOofa g<X>tvimtit.
ivet stor l«e area by fresli feral ninteri:il tvi<i<li
liiay not be <liAt<sed!irougli<>iit the entire at Pn
41 ufo'l ~7! |~! axdtlierefore notreiirlil v
detertal>hy or<liii:<nhacteiiologi<",pt<>-

onn 19<iypli<>i<oxnM:ik atiil <vha gn >0<l
In I'<il>lic [laltli ltulleliit Yo. Ht>lis "t lit t'i.
is a zoiieof liollut i<>ii st,tI>lishedii' tIl * liiere
factof t lieexisteiigof:i Ixg>tih<tedty <II>rytt
tlie banksf n it rea<ior tidal esttia<'wlii<.li
inakestlie I;iyi<igkloivnof oystersaiid clat»s
iii tliegdvateii;i 1>e<nigiistotii if 1>et-
sisted iii, be<auie it re<«lerstliese arl irles ryf
fOO dailg 'l'oilsat 1l 'Si<ic>ti'l'iiy$t<51>'|

i»fe<t i<»is

ioiis'.  Tlie 920;> aiitli>eak of
hepatiti. in Swede<400]caies!;ittributed t<y
oysters ivlii li i<eie r<»iini»i»at ed»i;l ti'ot

Storage;irenis an eaampleof such co<it;inii-

iiation ifr'l.  similarly in 1!<3!Hj <asei <if

typhoid iverp att<il»<te | lo fecal rontnniiti<i-

ti<>rof a storagear :i liy a typlioi<l«:iii.ier

4,

It is <pell e.til>li-l,r<1 tliat slielllisli frotit
ivater having a liie li:iii >>liformMpib nOtox-
‘eeding’0 per ItilI»]." rtyrrbnb>'ta r>1gary-
rerfe<ryq<tirxfr>iyroy fr<>r>inati@tkferryj
materiryfivill »ot be involvedn the spreadcsf
diseaseivliir li <nn be:ittriliuted to initial ro»-
taminat<uof theslielllisli. Thisis nots<irpris-
ing ii<ir<:i ivaterMPN of 70/100ml. is eg<tiv-
alent lo a dtluti<>nratio of at>outt million cubic
feet<>k>liform-frete @tgyerdayfor tlie fe<al
m:iteri;ilfrotn eacliperioncontrilnitingsetva~
to th< area. This t<>edneitdottgolume of tvate'r
is availablein sliellhsligroivingareagi<rouglt
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t,idalact.ioii wlii<h is <onstantly liringing un-
pollutedmaterinto the area.'

Areaswhichare approvedfor direc'tmarket
harvestingf she!lfishwliirh tvi [>egatenraiv
must,necessarilymeet one geiiera 1 test.; i.c.,
sewageeachinglie grotvingareamustbe so
treated, diluted, <>aged liat it wi!! be of neg-
ligible public-healt!signifiranre. This iinplies
an elementof tinie and distance to permit the
mixing of theseivager fecamateriawithtlie
very large volume of diluting tvaterandfor a
majorportionof the microorganisnisto die out.
Studieofthenaturaldie-off of ini<roorganisrns
in an unfavorable inarine environment have
beensummarized by Gree»berg 88!.

Tlie e&ctiveness of setvitgetreat<i>enpmc-
esses<oust be coilsiidel't'd<ieval'Liatrg  the siiil-
itary qualityof a gro<vingareasincethebacte-
rial and viral content. of the eNuent mill  be
determindaythedegreeftreatment vrhichs
obtained >! 8! $!' 5l Tile results of
bacteriologira! sanip!itg»i»<st;<isdl>morrel ated
with sewagetreatment plant operation, «nd
evaluated in terms of the minimum treatment
which canbeexpectedv i!li a realization of the
possibility of malfunctioning, overloading, <>r
poor operation.

The presenceof radionuclides i» growing
area waters may also !>avepuhlir-liealth sig-
nificancsinceshellfishalong ivith othermarine
organisms,have the ability to con<entratesurli
materials 8I' .3%! 83! 8>!. 'I'lie degreeto
which radioisotopestvill be «>ii<entrated de-
pends upon the speciesof shellhsh and t.lie
specificadioisotope.l or example,it liasbeen
reportedthat the Easternoyster hasa roncen-
tration factor of 17>000for /»0' whereas tile
concentration  factor iii soft tissiies for Sr* is
approxinlately unity 8f!l 8J!. The distribu-
tion of theradioisotopén tlie slielltisli and the
biologica! half-life are also variable. Sources
of radioactive materials include fall-out, indus-
trial wastesand nuclear reactors. Limiting
maximum permissibl!econcentrationsof radio-
active materials expressed in terms of specific
radioisotpes and u ndentified niiatires in
water and food !lave been established 85! J6!.
The current standard should be consulted iri
evaluating the public-liealth signifi<a»re of de-
tectedradioactivity in market sliellfish.

sootoo<votd oopagel3.
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Tho I>aterialquality <>fac.tivesliellfisli mill
<>r<litiarilylie directly pr<>poiit>natd tlie bac-
teri;il qiiality of tlir water in wliirh t.lieygrem;
liowever, consider>ableai‘iation in in<lividual
<leterminaik»|s>>lay>rexperte<i, Tlie <'chform
MI'4's of tlie s'telllisli usually <a<ecdhose of
t lieoverlyiiig w;<tetlie<;iiiseshellfislifilter large,
guantiti<s of tvaterto obtain food, thereby con-
<entrating t lie suspe»dedbacteria, This rela-
tioilsliip wi!! dependtipoii t.liesl<el!fishspecies,
<raterteniperatureprese»cef CertainChemi-
calsandvaryingrapabhilitiesof the individual
animals.

4. Conditionally ~ Approved Areas. The
s»itabilityof someareador harvestinglielllish

for direct miirketing is clependenupon the at-
‘thi»ment of an established perfOrmanCe Stan-
dard by seivagdreatinent vrorksdiscliarging
e8i<ent,<lirectlyor iiidiredly, tothe area. In
Otliei.CaSetie Sanitaryqiiality of a» are;l niay
E>etf« ted by seasoil:ilpop<ilation,or sporadic
»se ofii dock or harbor fa<'ility. Such areas
niay be classihedas ror«fitior<ufly approved.

IStateshellfishcontr<>hgencieshal! establish
ron<ffi<>rial' approi edareasoiily whensatisfied
tliat. a! all nec~~<rynleaourefavebeentaken
to insure that perforinance standards will be
met,arnl b! tliat precautionshave beentaken
to assiire. tliat shellfish will not. be niarketed
froni the areassubse<luend anyfailitre to meet
t ligperforinanrest<i<i<i;irdatibefore¢heshell-
tisli ran I>iirify tlieil»elves <>fpollutiiig mirro.
< >rgiirallis.

vt fri -y
sii'l <slit'd wite."i

1'lir <cater <1»ality re<liiirernr»ts for

rr]>pro< rareaarexiet:ilill 1 iniewhile t liearea
is;ipl»<>vr<l;isa 9<i<ik iif slielltis!i for <lirert
iimrketi»i

h. Ail ol>ri"glkl»'<>iriliifei <  ii<3<rorrrli-
ri<>vrtVy< r >rrrre<:<>'glittevelol>egk>ixly by
rheirate. lielltis!i i»itn>l a eiicy, loc;il aireiicies.
i»el<i<lin«th<>se@cspo»sil>lefor operatio» ol'
se<ver;igey.<rms,:<»dthe local sliellfi. !i i»diis-

Tlie ol>ci",itinigproce<Inreslioiil<l be b;lse<l

Oiia» etali<atiOnOf<a<'liOf t lie pilte»t iil SO<irCes
of polliit i<>iiwliicli nmy atfectt liejirea. rlie
lirii<e<liiresl«>i<!dst;ililish perforni:i<icestan<1-
jir<ISalii «ify ileces-arysi<frty <IrVireaail<iineaS-
ulcs>'ii< i deht<c.iildl >t'<Ipii <lli<l<'’he<'k ! >r»ee-
<lilrrs. <lhrse I>k>rditivs:< i <'dt'sctilie<l in

>4 > --T! isite»i ‘il he
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i»tl «1< | dl
< slthi<i<lib».!

<, . <lOsksafrty zoiie!s es«;hl»hes!hetivpen
the. r renrrlirrrreellel rljre'rrr<Yl;<re<li<fl<il'le sO<IfP
of IxtlhiIrIn tr! give tht 'if:it<’;l~isa»<'fi»»' fo
stop slirlltisli  h;<lvr.-ling ! f Lleif<»ili:ilite st;i»<I-
ards arr not ni<t.

rl. lHo<I»da! It's of r<rrrrliirrlrrr ly rrplrrrrr'rrl
areas lllv so I»arke<lis io lle re;idily i<lIriititir<I
llyhar vtste rs,

e. ritical s<vr!"lg<' svstt'l» 'u»lt,'dilt so <h-
Slgfie<1,<'o»st!'lirtt'<d, li»<1 nx»i<lit!lll'It'<d tilit  lhr
rha»t es <>ffiiilcre to i»eet flie rsfllirlislie<l per.
forninlire  sta»<hir<!s <hle to !»rt lirilii< al faili<re
ol' ov«los<'li»g lid' »ll» II»'lee<i.

f. There is a roniplete»il<lerst;ll«li»g of tlie
p<irposeof tlie eonditi<rrlrrilyrrirprorerl rlassiti-
ration hy nll linrties r<in<erne<l,i»<l»din« tlie
slielltish !'»dnstry, 4<icressfn!fulitt io»iiig of
tlie rOn<'eptiS<Irpeli<irlit »pon fhe ivh<lleheirfe<l
cooperatio!i of,<11 i»tereste<l| p;lrtice. |f s<irh
< oopernfoli is»ot;issnre<| the state shoiihl liot
approve the area fol. direct harvestingr of mar-
ket shelilia!l.

g. A»y fnilun to I»eet the perf<!ri»nore
stnn<brtlsis immec<liafelyre!lorted f<he State
sliellhsh < oiitrol ag<»i<yy tel<plioner>rmesseii-
ger. lli some i»stan<es States in:iy hlid it de-
sirable to drlegnte tlie nuthority for «h!hints:i
ronrlifirlnrlliy rtplrrrrrertareatOnrellreSeiit.'itivt'
Offlic «genry lo<ate<Iri ti« i»i»iedi;ife nrei.

h. The .state i»»»etliately <l1<!sawirrrlili<rrr-
nily rrplrr'<rr'ertal’l.;is'to shellti-li li;i'<csfing fol-
lotving areport fh;<tfhe pr! for»!ni»< st:i»dnrtls
have [I'lot bee» I»ef. Tlie,ire:i shill  relii:lili
rlOSed»»til  tlie perfori»;in< e st;»i<hll <Is
ag!<inhenlet pliiS n !engfli of ti'»e Sxtliteiit fOr
tlie shelfinlito piilify tlirl»s ives .o tli;it they
iv 3 nof Elea hazar<!to tlie I»!hli< hejilfh. ee
setionl! 1,"l el,lying," for iiifor»i;ifolioiit lie
le»gtli of time re<i<iirefbr self-1»litir afio» of
shel fish!

i. Tlie State slielltihh confro! nge»ry ninkeslit
lenst ttvo ev»lilations <I<Iri»g the shellash hnr-
vestIng season of earh e<rr<rliirlrrr<Vyipprr» rrl
;Ires inrludilig  ilispe<tloli of ea<.hrriflrnl
of tlie seive<algesystein to detelimilie t lie <reneral
meclinlii<;ilron<liti<»iof t'lie egnipli!<!it, the n<-
CilraCyOf rerOr<lin!eVi<eS,;i»dthe nt<il,uy Of
reporting hy Theopeisfi»g nge»cy.

j- It is <lisrt»en'd tli;it failiire t<»ileet !ler-
formnii<ieht;ili<hil<lsha'<t'not he<'liliellr't«'11'"'|

»| 1It< ft »<v»ig 1»lhir-lien!fit

»»if
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"1t' ol'<'rilfi»g iiglr»<'y,Ol' If the. pelfnrnianre
. filitil:ll<!s:»v»ot nief, tlie area»ili imme-
tliafl ly reVrlt to;i rrskrir len' or p!Vlbib!'tea’
t hi~s!f i ;it!<ii,

k. All <i<it;trelathig to the olleratio» of n
r r>»rlilirrrrerllyrrirlir'olerl area, i<irinding <!pe!'-
;<tits! tIf sdverngeSySten!Sire Inai»tai»ed i» a
ile hy t lieState slitlltisli rontro! age»y-

I'lr I>lie-X<nlll< r WylgnalriOr<The rrmdr'tian-
rily rlrlrer>e¢4 rinssitirntion is designed prf-
iii;irily to profert shtllhsli grotving areasin
ivhicii tlie ivaterquality mightundergaa signiH-
<;I»t;idverse change>vithi»a short periodof
time." The rhan«c nlight result from over-
hla<iligror i»erhnni<nl faih<m of a seivaget n"tt-
ineiit pllint, Or hypnSSingOf Setvageat n lift
st;it ion.

3V;<temilality in many grOtvincareaSli the
lilore <letisely pop<<latedsertions of the coiintry
is, to s<»»alegree, tlependent upon the operation
of setv;ige Ireatmex»t. phi»ts, Yor exaniple, the
boil»<ld'lesof an appr'ov<' slielilis!i areamigrht
lle<!eten»i»ediuring a periodtvhena tributary
setvagetrentment.pin»t is operating at a satis-
fnrtory level. If tliere is someinterriiption in
tre;it ine»5 it follovvstliat therettill 'lle  son!edeg-
r;i<hi<i<»ip> i<liter qii<ility iii the grOtvi»garea,
vwvhirh»iay j»stify a re}o<ation of the. boilnd-
;iries, Tlir degree of relorntion ivouhl depend
iipo» silrli itemsas the dista»re bet>veethe pol-
I»ti<»i soiilce nnd the groivi»g nrea, hydrog-
rapliy, tlir ii'no»iit of rlihition ivater, nnd tlie
<1»ioi»t of polllition.

'I'ne lo»«pt is «Iso applicableto other sit»l<-
tin» i alii< li there may he.a rapid or seasonal
hn»ge i» tvater gianali'. Faltmples of surh
sitiiationsi liclide-

a,. A. «roiving «rea adj:«ant to a!+sort co»!-
iliiitlity. ~ I'»ring tlle silrnnler molitlie the
co'nm»nity nig!! tliltyea h¥rge pop!!hif! olivvliich
might have.a,nadverse effect on tv!trr tlilality.
Hotvever, diiring the vvillter tvhe» there are fetv
people ili the commu»ity the ovate<qnnltty
Iniglit i'nprovesufficient!ly to allosv«pprovnl of
lie aren. In some States this is klio<v» ns n
seasonal closifre,

b. 5 protected harbor in a spa!m!ly setfed
nre», miglit provide aiirhornge for a fishing tleet

'sA nntnrol ti<sas<mnar Sissroom man! mmoar<rral
tsr»<p'lsntd» hr oot nr Srrvirwfar an ra<rn<Irqxr!lO<Ot
tints. Thi t'Oner<<<argly!ratsakcrtmamet Is n < rirtfi-
liarllr ootlntnf'll92ritmIrhrmprnsniyaltnntinnil
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seve<"iir<>litiie> <",ii', IVh<"tile llail<rigtie<'l
lli<t lI<h<I<'hailt<'r' wr>»lillit' >fpie><srirlilili v
g<iality; l«»vyvr, <hiri»g the» r>iiiiiild <if il«
year the <t»ality<ift lieli»i'hoi >v;<tirig<lit
saisfa<'tory, | Ir<ili'sWw<>i<hi><Xklipwt'<| fi>[
shclllislili;<rv<iistgorily aliiii t 1>i tislii<rzit« i
is riot irsirig t lie h;isli<>r.

¢, The watri qii;i'liry ii>a»;ii'c r fluctuaivswitli
ti>ecliscliai'gef:i r>iajoriver. 1l<iri»gpviio<ls
of high rrr»i>tftlic areais poll<>tvdheca»seit'
<lecreasftobvti>i>it tirerivr.  1fo>viar,diir-
itig perio<isfl<iikii»<>tlie area»ightbeof
satisfagory quality ariil thus be approvid for
sliclllisir li:irvesti»g.

Tireestal>lislrmentot>A'tr'o>ruppro«rf
areagniglit 1>eo»si<lervxVl>enevdiepotvii-
tial for se>vamcoritami<iiiion is sir<.lithat. the
liinitingwatequalitycriteri;ifol li>arp!r fr'v<I
area rniglrt be ex<'ee<leih lesstha» <»ie>veel<
rou¢o a failnre<ifse>vagrwatmerrig>g>tlri
sitiiat i<iris;is <lescrihv<lal>ove,

"T'hdirststepin <leivri<1<1'niig tilt'ili'l <ice<i
sho»ld>elace iri therrrnrli r'i>>>rkgeyr'c<J
classifrcatiois tlie evaliiati<>of the potvnti:il
sourcesof pollutio« it! terms of their etfe<:bn
>tater quality in tire area. Pote>iial s<»»ces<it'
poll>rion incliide t liefolloxvir>g:

I' 'Sewagdr'eat»!etpt<i>its.

nj Ftypassingf all or part of se>vage
becausef meclianicabr po>vefiiliirv.
liydraulic ovvrloa<ling, or t reatr»ent<ivvr-
loading.

f>! Be<I<icedegreeof tre;iti>is<itdiie to
operutionadit}iciiltiesor ttinclvgiiatplant.
I i>e>vagdift stiit lorl!<.
liliiir>flow<1<todlia lecthlk rip<i<it

I ]hypassirr«d>icaiiseof iiiv<l>:it>icabr

lioiver failure.
I I><tereptor seavrs oi iiiiili riv;<tvr <>iit-
fill s.
err! Kxfiitr:<ti<>rxi»eto f»<Ity i i»>siK<i-
ti<in.

I lLeiilc,<g<hreo <I»ir>;it><,
I lther soiir<ysof I>oil<iiori.

n! >e>vagefrom meivita<it <ir ii:ivsl
> essels.

f>I He>vagéont recreation»se of area,

The secondtepin establishmemf a  cor<cEi-
tionr>Vy«pprovrrl areais the evaliiation of eah
s<»ir@dIs>llutiointermsfthe>vater<i<rality

of livil<i<li<<'lgfiiti<l<ir<ls f<>r<" i<li<>st;<llail<»i
hiiviigssigli lI<'itetl«"iit lii'srlitriy qua!-
ity <>filre;«<;r. I"xanilile®f pef<>rma»c<
sti<r«l.<isil»gllt «id»ilv:

I Ihictvri<>logkl quality <ifvAliivnfrom
se>vage r<'hiiiciit pl»rite, This n>ight.lic
stated i» tv<'rs»of chl<iriv resid»al if the
[>a<'tcriologi<ydr:ilityof t lieetlhrentanlie
positively <elate<to clilr>riner.sidual, Tlie,
folio>vi<ris aii exainpleof a performance
sta»<lar<h'l: 'The nie<lisrcoliform MP.>',
in iirly onenioxtli sliallriot cx<.eed; >0€r
1 litlll.,baseoknotlesghers16composite
saiiiplepcmrorit, aricdnotmorehanl(per-
< enbt' tire s»r»i>leshall have><mPN in ex-
i"esof J Ltitiper 1 Niml. [lleternrinations of
the chloriiie rvsi<l»nlof the eillue»t shouldbe
n>addio»rly a»<lrecoriledti the permanent
pl»»t, <v.«>rds.’

'>! "1'otakt»aiity of se>vugevhiclcanE>v
ilis<'li;irg«lfror<inny giver>»nit,or from a
hasi<ev;<teii:ilit y st;mdard$o beex<eded.

/I Arr>o<rr>t>fsliipping in the area,and

1lesi«r: iteri:i>vhik mayeusvf»lin formu-
lating a» opiiiionon the quaritityof sewage.
<vhick",id>eclis<'liiirgeihto;in areawithout
excee<lintire<lesiresdvatenirality stariilards
induck: 1's=l#ati oiie<luralentcolfr>r<>of
sew:<ge; l»xili<te<l s»rvival of «>liform in sea
ivnter,etl'ekivviiessof< liloriiiation,andthe total
giiantity of < Ivnrdihiti<ni >vateri» ari area. Re-
siilts of n>artytir<lier! lie survival of bacteria
in sea>v:<tehave liven sum<>>arized 3<>In-
rv< fridr'rr®f hel' filrncy>fPub»mime Otfrjf
Ir<priirrdf «'r'Ir'ref/rit>rv t<d'gv] ublicatio»
Xo. 14, "<Irf<>r»igt:<tcAV:>teP<illiition Con-
trol 11<> <rkkr'>l.

Tile>rivi'llrli>lw&lilipn>eadicrit.i<'i#<’.gavage
tre;<t meritor p»rnpiiig units shoiild be suchthat
iiiterriipt ious >vill be minimized. wherever
possiblep«riitioiisliouhbeautomaticalke-
<ordednrliarts. Kxamplesf therequire-
mentsvliiclrniglitbeimposedependingpon
the import;i»cref tire»niL in terms of water
g«ality, inchi<le:

I Ample c;iparity for storrn flows.
S>torts>vi>teiouldordinarilybeexcluded
fromtlie snnitay system.!
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'>1 Standliy e<ttttptttettt t<»ttsttt e t i<lit
treatntentor puinliiiig will iiot lie i»lert'<tptt d
herause<if<llitiageto a sitlgle <i»it<irto 11<bk
f<ii b rc.

S>ilall iltii<titiitioti Of liitlillla - <lid e<2.<titt-
lileilt tO alloic the regtll:itiiry;igeil<'y tO <le-
t erlni»e that lietfort<iiin«l st:«tditrds li;ive
Izeethiet. lixtt»<pleaiticlu<le:

rr!  Necot<tittg scales to iialicate rate of
< hporine lise. ‘lii<iriie  At»t <atl lit iiit<-
grated ttith liy<Irtulir flow to estnblisli:1
latio.

b! Liqttid levelrecor<li<lgagesi» over-
flOiv < hannel®f seiv;lgetreatnlent ill t»ts
and ivet ivells of lift stitioils to ililicnte
tvhcn overtloiv takes place, ‘liarts shoul<l
be dated and initialed by tlie operator.
rages should he calibrate<lao that; dis-
rliarge canlieesiinaterl

c! Atitotnati< devicesto tvarn of fail-
ure or malfntirtioning at self-operated
pumping stations or treatment plants.

I The etfectof storm seivagecan becal-
culated by Inultiplying the total estimated
flotv by the observed<.oliformcontent. Tlie
result can be exliressed in tertns <if popula-
tion etluivalents colt'forzzt-!,

Designa<idopet".ttiorof equipnlentshould be
sucli that closure provisions should not, liave to
lie invoked mote than once per year under
ordinary circumstances.

A r'loserl safety area shot<idlie ttiterpose<I
liet92vcédie rranrliirznrtlltfnpl!rot arl:Ireaandthe
sonr< of poll<iti <in.Tlie sizeof suchareaslio»ld
lie based on the total tinie it tv<inl<| take for the
operating agencyto det<rt a,f;lilure, notify the
St;ite shellfishco»trol agencyand for the latter
agency to stop shellfish harvesting. Ir is recoiu-
inended that the area be of sltch size that tile
flotv time throngli he safety area be at least
tivire tliat required for the notifirat ion process
to liecolne effective. Due consi<let ation should
be given to tlie possibility that closureacti'ons
might lie necessaryinholidays ot at night.

The tylir of marking witicl»vill lie re<lliired
for rrzr<rlrznrtllyrtltitrot crfareas<vill v:lity fro!n
Statet <State dclan<3ingtlion tile legal require-
inentSfOr rlosilig an area.

Tlie lengtli of tinie a roztrfifionzrfltfrtppzorrrl
atra shoilld be cle ed folloiving a tcttlportty
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rliislire will dependporseverdiartors includ-
iil« the slieciesof shellfish, <vair temperature,

liuriftcaion ratespresencé silt or other
cliem<catfiat.might interferetvith thephysio-
I<i«iral activity of tlie sliellfish, and the degree
of liollutionof tlie <tta.. Seesectidd-1 of
this nlailu;ll f<ir additional information on the

natural piirific;it ion of slielltish.!

5. Restricted Areas. An area niay beclas-
sified as reafric re ivlien a sanitary survey in-
<licatesa. liniited degree of pollution which
tvould inake it utisafe to harvest the shellfish
for direct marketing. Alternatively the States
tliay classifysuchareasas prohibited, See
sectionC-6t this manual.! Shelltish from such
areasmaybe marketedafter purifyingor re-
laying as provided for in section D,

bafirtfarfory rozglirtztce. This itemwill be
satisFtedvhen the followingwater quality rri-
teria are tnet in areasdesignatedby Statesas
reafziz fed." "

a.. The area is so <onttrninated tvith fecal
niaterials that dirert r<insumptionof the shell-
fish might be hazardous,and/or

b. The areais not socontatninated ivith radio-
»urlides or indi<atrial wastes that consumption
of the shellftslt might be liazardous, and/or

c, The coliform niedian MPN of the water
doesnot exceed700 per 100Inl. and not more
than 10penent.of the samplesexceedan MPN
of '2,'t0t!per 100 ml. in those.portions of the
areasniost liroliably exposedto fecal contami-
iiatiotl during tlie t»ost unfavorable hydro-
gt'tphic an<pollution con<litions. Note: this
concentrati<imight,be exceeded lessthan
800,000cnlii< feet of a coliform-free dilution
tvater are available for eachpopulation equiv-
alent r'olijoz"zztbf setvt<geeaching the area.!

d. Shellfish  from renfrifed aixas are not
Inarketed tvitholtt < ontolled I»lriticat ion or
relaying.

Pl<&lie-i<dft rr fzlrnrrfir>n.In  nlany in-
sta,nces it is ditlicult to draiv arlear line of de-
iiiarration lietiveen polluted and nonpolluted
;treaS. In such inStanresthe Stlite Inay, at itS

» It ra nnt tn<tnrtntotant. atnten rtne thin elnnniarntlon.
n» ting tire rrtrprnirri rt;rn.-inrnttnninnz he rinnert
tn nil iirrrvenling for rlirerl trrrrtrri»g.
"“'Bott<mennnilnrp nurrep: rrnrl rr,rpl r.rivnin nf rivtrtrfert
<irenepl<nihr trinrlenn th< nnrnrri innnkrrn frrrn pprerra
nrentr iSrvtreliedl t 11
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option, classify areasof intermediate sanitary
quality asrestricted and authorize t,heusec>the
shellfistior relaying,or controlled  purification.

8. Prohibited Areas. An area shall I>e«las-
sified prot ibited if the sanitary surveyindicates
that dangerousiumbersf pathogenitnicro-
organ.ismsnight rea.chan area. Thetakiiig of
she/lfishfrom suchareasfor directmarketing
shallbe prohibited. Relayin@r othersavage
operationshall becarefullysupervised in-
sureagainspollutecshellfish enteringtrade
channelsActualandpotentiagrowingreas
whicthavenotbeersubjectao sanitargur-
veys aha be automat ically classfied as
prohif>iteef,

hatiefactortj corrpliar ce. This item will be
satisfied when:

a. An areais classifiedasprohibited if a sani-
tary surveyindicateseither of the.follo>viiig
degreesof pollution:

j The a.reais rontaminated ivith radio-
nuclidesor industriat-astes that consump-
tion of the shelfisli might. he litis;ir<lo»s
and/or

I The median roliforin MPN of the iva-
ter exceeds 700 per 100 ml. or nore than 1>
percentof the samp!edave aroliform MPX
in excessof 2,,'30@er 100m!. Note: Tliis
concentration might be reachedif lesstha»
800,000cubic feet of a.coliform-free dilut ion
waterareavailableforeachpopulation equiva-
lentt coliform! of sewagere<aching fie
area.!

b. Xo marketshellfishare takenfroin pro-
hibited areasexceptby speri;il [>errnitas<le-
srribed in seelion Il

r, Coastalareasin ivhirli sat>ital"gtllvryS
lia,venot bee» nlltde slit< be. «itoni;ilir:illy
'lassifiiedasprohib>'ted.

Pt<I>lir-healtizplrtttotion. Tlie. positcer '
lationship betweenenteric disease;indtlie cat-
ing of raiv or pailially <.ookeghellfisiili:is
bee» Outlined ill s«.tioli C-1, Preventioli of
tlie interstate tr;i»sl>ort of shellfish nntainiii«
St %e it»linlber®f pa.ti>O<reili<.'>O®OI
nismso causdiseadsa primaryobjectivef
the NationaProgram, Therefore, areas<oii-
taining dangerQiiSCO»reiiat.ioliS Of mi<rOor-
gatiismOffe al Originprareaw!lirlimayirr
sliglitly rontam>lated with fresfi fecal is-
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rliargrrs, all<»lldiol hc;ipprove<lasa sottrre of
slirlifish for direct inarkcting.

7. Closure of Areas Dtte to Shelflsh
Toxins. Tile State sliellfisli cont ol agency
sita r<g»!;<rly< ollert«lid ass: yteprehe»tal.ive
sa»iplesof slirlllish fr<»»groivin«areas ivliere.
sliellfisli toxiiis are likely to occur. If tli<.
paralytic shelltis!i poisoii content reaclies 80
micrograntpcrl0 xranisoftlie e<lihlgortions
of raw shel!lfish»I»<.ttthe are;i sliall be close<1
to the takin«of tile spe iesof shellfishin which
t liepoisorhasbee foiind," Theharvestingf
shellfish from surh areas sliall be controlled in
arsOrd ivit.h the recomilieiidatiOnS Of SectiOnS
K land E-2 of tlis inanual.

The quarantine shall remain iii eRectunti!

<onvmcedtl|e pmsoncontentof tlie sliellfish In-
v<>lveds heloivflic. <liiarantinelevel."

8<>tie<for orgompli< nrr. -This iten>will be
satished ivhen-

a, Tlie Stateshrlifish<oittro!l,tgpncyollects
an<l:issaygepreseiitative samplesof shellfisli
for the pi<sen ef toxinsfromeaclisuspected
growing areaduring tile harvestingseason.

ScesectiorB-2 for assaynethods.!

b, A quaraxti»ésimposedgainst!letaking
of shrllfisli ivlientlt<t'oiicentratioaf paralytic
shelllislil><>iggalor exceedOmirrograms
per 100 grramsof tlle e iihle portiott of raw
shel !fish,

I'«t>lir-br >1th cV'I>I<t>tami. lii So>liealVeS
paralyti<poisoris rolle<tedeniporarilyby bi-
vide sliellie!ifrom free-sti>notingp»e-celled
iriarilto pla»ts on whicli theseshellfisli feed. The
plitiltsfloilrishseasoitly w!lertv»teronditiona
;ire fiivorable.

Camsof paralyti<poisoiii»«jiirinding sev-
eral f:tt; i tips,|+sultiii~froni poisonoiisliell-
fish have hre» reporttd fr<>inhot!i tlie At! iiitir
pO!SOn«hlr!l will a»ac itttoXiCl tieiiin a, S»S-
<'ef>tibfersors net kiinw», Kpidetn!Ologica!
investig;ilio«®f piralytic shellfislipoisoning
i» Ca»a bil <amei<ated20GoG >@i rogranis
of p<>is@ilillprOdnceymptOniBsits eptihle

» Thi~valuels hosedu the res<<lIts ot eptdeottnloatés!
vest as ton®t nuthrenl<s of pnralsttr shell !supotsnnin
<amadIniadull >3 10| Sd.

«Th< prov ninaot this Itetunppl>nn|r to she»<lstrht<h
tr»] lt«nnrui tie nsa fresh nr frnzenpreen<tas prnpertr
enatrO»ekiearprnressinge»l reilu<rthe <ation contennf
th<shnilhsh.



persons and a<liat li lias lice» attrib»teil to the
ingestionof a probatrle4Htmri<'ri>grarrmsf poi-
son. Investigations indicate tliat. le»ser:>mounts
of the poison have iio deleterious etTectsor>hu.
mans. Growing rireas shoiil<lbe closed at
lower toxicity levelto provi<le;i»a<leqiratéiiar-
gin of safety sin< in many iiist'iric.s toxicity
levelswill changeapidly -t8! >'Jrl. It lias
also been shoivii tliat tire heat treatirient af-
forded in ordiriary canning processeseduces
t,hepoisoncontentof raw shel/fishconsiderably.
A review of literature and researchdealing
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witli tire soiir<e of tire poison, tli<. occurrence
«rid distribittion <>poixonoiishellfish,physi-

ologyandtoxicol<rgylrara<;teristicd tkiepoi-

son,a»<Ipreventiontirid control of poisoning
lias beenl>rep;<red>0!

In Grrlf coast areas,toxicity in sliellfish has
beerias»<xirite<dx! rri! iviti Red Ti<le out-
E>rsakga<isedy massE>loomiirgsf the toxic
di»olla«el late, Crtrmnod< mrrm f>re<.e. Toxic
syiriptons in mice suggesta type of cig«rrterrr
fish poisorrirrgrattier than symptoinof para-
Iyt ic slrelfish poisaiiirrg,



Section

PREPARATION

1. Relaying. State sliellfisl«ont rol;rgen-
Cie-'tilaV iipl>I'Ovet lie i»rr i- <>riil terSt;it<x 1"irlx-
plant!ng of market slic!lfish from restri<te<loi.
prohibited are;isto «pproved areas subjcrt to
certain limit:itioils.  All phasef tlie operntio»
shallbelintiert lieimmec<li;iter<peision<>fe-
sponsible State s! shellfisli co>ita! or p:itrol
agency s!. A rrirrrrorirndurn of uriderstiin<ling
shallbedevelol>duktweerthe «geiiciesesIxnr-
siblefor thecontrolof interstateehiyirigopei-
ations, Slrellfishmaybetransplantedroman
<<|>proseatieatn anOtlretlike «reaat any tinle
ivithOut,reStriction dire tO sarlitary reasons.!

.sntr'’><factomomplirr>ice. This iteiii ivill 1>e
satisfiM  wlirelr-

a. Shellhsh aie riot ielaid frorri reNtrir'tert oi.
prohibited nreuato u>1>ror>aafea» >vithout
writteri permissionof the State shellfishrontrol
agency.

b. All relayirlg oper:itiorls are uri<ler he im-
»iedii>fesupervisiori of the State.s!re!l!lAshcoi!-
trol or patrol age>icy.Supervisions!>allbe
suelithat no polluted shellfislr are marketed be-
fore the eridof the approvedreliryi»gperi<xi.
The siiliervising oflleershall [>ealrthorized;ind
equippedo enforcelie Stateregrilationg» rel-
ayingg; shall act»ally supervisetire harvestirrr,
transport arid relilying of sliellfisli; and sliall
patrol thei<pj>roenlareadr<ringtlie period th it
shellfistare undergoirighe rle;insirigprocess,
HOwever,contnuolis siipervision will nOt he
necessaryf relaying operationsare carried out
diiringa period ivhe»shellfisli mayriot [>ernar-
keted. A contiriuousrecordof ivatir ternper-
ature, salinity, and any otlier critiral variables
must. be maintained ivhen it is knoiv» timt the
limiting values may be;ipproa<'lied arid ivlie»
the minimumrelayiiig lierio<lsre beingused.

c. Statepermissi<#d r+!ayshellfisliis giver>
<mlyto responsiblepersoris;res!>onsibilityto he
determineRy the 1»istaccordof the perniit
a pfies t.

d, Relaidshellhshare Ire!diri the rrit>pro<>erl

areafor a periodft inie snfficienttoalloiv then>
to cleansetlremsefes of  polintin>r bacterhr,
The time reqgrriredfor purificatio» wi!! bede-
terminedy rvaiertemperatures:ilinity, initi:il
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b.Ideiiologi<",iklii;rlityiii<l sl>eire of shellfish.!

e, It<'hiid  slielllisli;i>e ri<>t,h;ii vested»'ill«>ut
>vritteil periniSSinri fr»i>i the St>it<sli<I!fiSh <Oii-
trol;rgerrcy.

f. Are;isdesigriat«1 foi rebid sliell fisli;ire so
1<x",itedir<i»larked tli:rt tliey niay he readily
identified by tire li:ir vestersa»d so liat shellfisii
in any adjareilt rrt> >=>riedre;r >vill riot becorl-
taminated. T!ris regirirernentiipplies oiilv 1<>
relayi»g dr<ringtlie 'rarvestirlgseason,!

g, She!Vislare.notrelayedintra orinterstate
from restricted or prohibited areasto ul>pro<>ed
;rrvas ivithout vvritten permission of the State s!
shellhsli rontrol rrgenry sl. If shellfisli are
lielaye<i<>ter>tate.r»enloraridrimof agrmrrrerrt
slia!! heRevlolxd oiitliriirig rlie <ontrol measurs
to l'e used.!

t r< rtir-1<err!th.crt>lirt>rz ipn. 3>Irelffislr traris-
planted from a polluted to a rle:in er»ironrnent
will rlearlselliemselve®f the poll«ting fxrcteria
or virirses. Tliis is a rlatrrral I>he»orner>aié-
sult!rig from the sliellfish feediirg processes.
llarteri;r or virusesiii tlie body a»d sliell r:ivity
of the shellfish;it tlie tiine of transplanting are.
either rrse<las foo<I <ir;<re ejected i» fe<esor
I >wudofe<es.

The lerifrtliof time re<llrired<>tliis rlennsing
pro<e>iss infl<terred hy nuiny f»rtors ital<«ling
ori«iiral level of polliitioir, neatertenrperatrrre,

ral activity of the shel'hahsalinity, and vary-
ing capabilities of tlie individualarrimals.Ad-
vire on limiting water' tenlperiturea, either
rnairmunr or miili»ir«»,  shor<id he obt ained fror»
local mori>ref>inlogists,

Irrvesti>nitiorrs  hi r»;irise  E>iolo«isrs hirve rorl-
firnied that the psysiologi<;il a<tivities of flic
Fastern oyster t rnarroirtrrn»iranian! is re-
ducedivhenthe rvaterterliperature fallsI>eloia
rertaiil vahre. It. hasbeerfourld tl»it tire i»in>p-
irler'iir <>f Faster'r> ovsters is red<retd;it ivater
temperitir<s |I>elovw >0' V.. and t liat rrrost ani-
rnals stop pumping at i >vaterteniperature of
sil>orit 4'l~ F, However>a feiv oysters shoii
slight;lrtivity — at.temper:it»resappian>achiri§
F. 11l g8l. This phenomelrorpvirs first r~oted
hy sliellfish bircteriologistswho foririil tliat I" ist
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em c>ysterfiarv<rstedrom polluf«l areas<lur-
ing COIChventter h;«1< ol<futexco<it<l<ra>ii<-
parablo >vith th<>sof oystri<sharv<sl«| fi»I»
clean areasduring warnirr >veather.'t! 4!
PI-

GibbarCl Ct <rl. t!! investigatiiig teiiipera-
ture-in<lured  bib< mat ion >vi<sunable t<>denic>n-
strateroli forms iii Faster» oyster. wit!liin a few
days a.ftertlie water teniperaturesdropped to
32" F. The rapidity >vith wliicli liibernating
oysters t>eronie active when the water tenipera-
ture rises above, the tlireshold value vras dis-
cussedy AVachter'7! in 1925iul wasdernon-
strated hy Oil>bard «1 I<1, t>I. The latter
investigator found tliat contarniiiatiori accom-
panying a sudden t wo degree increase in >viitcr
temperature froni 41' to 43 F. was refiected in
the oysters in one day.

Re.layingoperat.ionsnust.be carefully super-
visedby an ofFicialState agencysincethe shell-

fl.'<mi<ly <'orlt<iilpllit!'<ugenlini<'l<><>rganlama.

Control must apply to all phasesof t.he opera,-
tion including init ial harvesting, transportation,
replanting, purification period, and final har-
vesting for ma.rketing if the relaying a,reais
adjacent to arestricted area or to an area con-
taining relaid shellfish which !>avenot been
releasedfor harvesting.

2. Controlled Purification. Shellfish  froin
restricteclor prohibr'ted areasmay be marketed
after effectivecontrolled purification, Purifica-
tion shall be permitted only under tire irnrnedi-
ate supervision of tlie State shellfish control
agenry. Water usedfor purification shall be of
high bacteriologicalquality andits pliysical and
rhernical properties shall be favorable to maxi-
murn physiological activity of the she!lfish.
Stringent prerautioris shall be taken I>y the
State shellfish control agency to iiisure tha.t
shellfishharvestedfrom reatri tee'or I>rotribitecf
areasare actually subrriittedto an effe<.tiveour-
ification processbeforemarketing.

Purification of shellfishfrom prohibited areas
shall riot be approvedby the State unlessrelay-
ing is not practical for biological reasonsand
no public-health hazard wi!! result frorii the use
of surh shellfish,

8ati><f<rrtory rompti<rnre.
satisfied when:

a. The controlled Inirifiration system,indir<1-
ing ><ater treatnierit., lias I>eendemonstrated t<!
beconsistentlyeffectivefor the species<>tliell-

This item will I><
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fisli being!>rrrifiex!. 1l'iirihration  <naybe a<'-
< ornplishedti either a natural body <>f-ater or
iii taiiks. I» deteriiii»ing the<ctf<<tiv<.nessf
tli<pio<essatle:i.t the f Ih» Ing f<i<'torahall be
investigated: Water teniperati>re silt or turbid-
it.y, dissolvedoxygen, presencef chemicalsand
t.imerequire<i<>r purificatiorr.! The bacteri-
ological quality of tire purified shellfish shall be
at least equal o sliellfish of the samespecies
harvested frOm !Ocaloyprn<ed areasS.

b A purification plant, operating pro<x.dure
is developedan<!copies are supplied to the
Public Ifealth  Service.

c. Water used for purification is obtained
fn>rn liii area r<irrtirig tlie p!>ysi<;iland baCteriO-
logical requirenients of a» ayprouecfgrowing
area,,or in the rase of treated water the barter-
iolr>gicalliniits of the Public Ifealth Service
Irrinking Water Stindar<Is 8! arx.met. If
wafer is t,obe tres,ted, it sliall be obtained from
an area meeting at, least the sanitary require-
ments for a restricted

d, Water used for purification has chemical
and physical characteristicscondurive to max-
imum physiological activity of the shellfish,
Consideration shall be given to the following:
Presenceof rhemic<alsturbidity, temperature,
salinity and dissolved oxygen,and to the ade-
quacy of the facilities of tlie operating agency
for nieasuringtheserharacteristics.]

area.

e. Shellfish are freed of contaniination and
foreign material <idbering t o shells before
purification,

fShell fisli are. <ulled before a.n<l after
puri fication.

g. Purifi<.ation plant operation is under the
administrative control of the State sl<ellfis con-
trol agency, Purihration plant. may be oper-
ated by agenciesother titan the.State; however,
insofar as the. Xationa! Shellfish Sanitation
Program is cot>earnedijre Stat< is resli<>nsible
for satisfartory operation.

li, Laboratory control is maintained overthe
purification operation,  ‘oiitro!s shall include
at leastthe folloiviiig; 1 h<ily>t idal-cyclebac-
trriolo«i< al <lu;llity of >v;l«r; hiial hacteriolog-
i<.al g<iality for ear!i h» <>f. heillish I»<rifie<l:
and, >vhenthey are critical fartors, limirly or
[ ontiriuo<» salinity detrrininations and tidal-
<.ycleturbid<ty determinations.



i. The plant operator possesses satisfactory
knowledgeof the principles of watert reamerit
and 'bacteriology.

j, Animals, rodents, anil »na»tl«irized per-
sons are exclude<l1from the plarit.

k. Plant. employees fiilfill the <t»alifications
for a shucker as desail>ed in section I!-2H, part
Il of this manual.

1. The State has an erective system for as-
suringthat, she}lfishharvestedrom re>r ric'ted
areaswill be suE>mittetlo purification before
marketing. Shellfish harvesting from  pro-
Aibtfe<fareasfor controlled purification shall
beundertheimmediatesupervision of the State.

m. Sliellfish from proof>!'ted areasare riot.
subjectecto pnrification unlessthe State shell-
fish co»trol agencycan slrovvtlia relaying or
depletion is riot biologically feasible;and that,
no public-health hrrzard wil] result from tlie
use of such sliel Ifish.

Pt<f> r'c-bee>gttplain<c iou-Flie ability of
shellfish to purify theniselvesin clean water
wns discoveredeiirly in tire 19ir I's. Tire bio-

logical 1>rocesss reasonably <veilrrnderstoo<E

and is describedby Arcisz;<nd Kelly Zt>!as
folio«s:

"Purilic <tionis a iiierlianical proces®ffected
by tire physiological fnnctio»ing of tlie slielltish
in cleanivater, AVlresslielltish iire fee<lirigtire
gills act as afilter to str;iin oiit sortieof t lie.
material tliat ir>ayl>elirouglit in I>ythe <voter
whicl> pnssestlirougli tliem. If this ivater <oii-
tainsseivage,someof the mi<roortnrnismsin it
nre entrapped in the n»icuson t liebody of tire
shellfishandtransfet red to the alinientary tract.
Someof theseare perhapsutilized nsfood JP!
nnd the otliers disclinrged front the 1>odyn the
form of fecesand pseiidofeces. AVE>eireEtish
from polluted ivater are plareil it! clearsi<ater,
tlie seivntnzbacteria;ire elitiiiii;ied from tlie
s!>ellf>shgnd, sinceno more nre ingeste<Ipuri-
ficatio is accomplished,"
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Tlio A<rriiil | <>1MxPprd 1 <ige<'rll Ifstiga'e<l
tx!elis><1i I 1ilglilii<Ii<i<l oil I<'ss<'R'ate<iin
11<d rlitcil Strites;iii<l ;i<irido ;>'>! ;>J! 89l
Tlio ir<liiii<litt is r dial>leif proper iriethodsare
lisi'<1llit<liris<>f;ii<sis t<rro<viig a 1>lilicable®
< JK'r>litsilirisll>i'<'i<s sliclltisli.

Xl;rrry <>f lie ci<iier rr>vestitoirorssr<ggeste<|
i li:<putiti<"ribil 1>0:i<"I'i>li>plisligkt i»iksusing
<v:iterivliicli liad 1>eesiilijecteil to n treiitment
1>l'oi'essc'i'! . Tire lill<h Igy'ivtll '<vilteltt'eat-
»rent <vascarried t<stire 1>oiiitof iecoiiirnend-
itig a «hloriiie i esiclualii tire purification tanks.
llo<vever, tishery biologists ilave slioivn that

ii;itecl iv:<teroii activity of l:astern oystershas
hee» iu>te<ll>y the Pirlilir, Ifealth Service Shell-
tisli Sr<riitatoii Lal>or<story.

Sirl<e 1>dilic itioii  <lepeiiilsul>oii tie pump-
iiig rate of tire slrcl!fislr, it is important that
tire <voteibefive of cheniicalsor 1>hysal char-
‘«teristic» <vi>icl»<ritdriiiterfcre with this ac-
tivity, For ex;inil>le,silt or dissolved organic

Iioiie<lL>ivioiisly.

Sliel'ltisli I>irrili<'ainli fa<'ilities li;ive gener-
:<lly I>eericori.icier<~10 ilidu<leliohliiig tanks
iiri<Ev:irert rr;itriiriit  fni ilit ies :>7! ,>9!: lioiv-
<n'FI', 1 livt'str:Il <»rrsiiil - rill<»1<i i'1!11<)" riglarld
Ir;<ie deirioiistr;ite<| tlr it purifiction  can be ac-
ior»plislieil ivith rel:<tivelpsi»iple ir»tallations
if tlie ol>ii;itioii is snpetvised properly ¢>9!
ot>! '0! Ci!. A<corxlir>gly,;<>ry1>urification
processof prx>k netl'crtivenessvillbe acc'epte<l|
hv tire lI<itli>riaE!r'<>Hlr.

A.<E>rrlr><str:itivecbrit«'d>fllie  1><ir'>ti<'atro»
pr<sessis ilc'«',s;ir'y ! <#l."Iri'c li;it . lielltisli «re
1>ropely iviislicd:<»il <rille<lare 1«l<I for tirr
regniivd I<»g!li of ii»ir, ari<ltimr tlie purilica-

t ion<v:itrrsiipply is prot>rly co!<trolled.



Seetioll

CONTROL Ol

I Identification of Closed Areas. Sliell-
fisli harvesterssili;il! lic»<itifir<1 liy ditz<t iio-
tice an<'Bearning . igtis <if i<tv:<s1<inckd li:ir
vesting, ".!osed areas s!mll lie s<ii»arked or
descrilied tliiit. tlicv i<iay lio rnsily re<ognized
by the !tnrve.tet~c, 'l'lie t»casu<vsiieaesinty to
acroniplieli <lé iiieafon an<i t <<ifi«;t ion ivill
vary ivitli tlie itrii<tire of the lo<",ilsliellhsli
ind<istry an<i ivitli tlie legal re<l«ireiiientof
each State.

Satisfactory <'on<]rtianc'eTliis itei» ivi lie
sat isfied ivhen:

a. Tlie boundaries of tlu closed areas are
niarked by fixed olijectsor 'andniarksin a rnnii-
net' <vliicliperi»iti sucressfulproseriition of aiiy
violations of the <lonedareas.

b. Sliellfish liarvester. nre <iotified of the lo-
cation of rlosed are<idy publication or direct
notification suc!i as registered rnai!! and/or
ivatning signs postedat lioints of acresso each
closed area. The method of notification anti
identideationshould permit the sue€ssful pros-
ecution of personsharveiting sliellfishfrom t lie
closedarena. Th<i lirniti»g of shelltisli har-
vestingpermits to specificareasis an alterna-
tive to posting or»otific ation. AVhere sueli a
systemis used,post.ingivill berequiredonly for
closed areas vvhiclt rontain market shellfish.!

Ptcblie-health exp/anat<at<,Previous sec-
tions of this man»al liave describedtlie p»blic-
health reasonsfor limiting shellfinliliarvesting
to areas free of contamination nnd sliellfish
toxins. liethods have been descrilied for tlie
evaluation an<l rlassifiration of sueli areas.
Hoivever, classification is not effective uii lessthe
State can prevent illegal harvesting of shellhsh
for direct marketing from theserlosed areas.

For the most part, control of illegal ha.rvest-
ing dependsupon the police activities as de-
scribed in sectionFi 2, lloivever, adequate de-
lineation of the clo~ed areas is fiiiidainental to
effective patrol.

The type of area identification ivi!! be de-
termined by tlie striitnre of the loca! shellfisli
industry. Posting a ivarning sig» is o»e
methodof informmg she!lhsh harvesterstliat
an area is close<!to the taking of shellfish for
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HARVESTING FROM CIOSED AREAS

1 itii<'-li<di iig<<i. 14>, if | i "locd
shelll iil i<«licit- is liiglilv <r«n<izd, ivith
iliillfiili -~ liei»g li;irveste<lliy <oily a feii opera-
t<irsj<lenhditi<ininny lie arr<iriilili.herby of-
tici;illy inforriii»g tlie lizirveiteri tliat i'ertai»
<ireasare rloie<lto t liet:iking of sliellfisli. It is

<ounsel be olitai»ed to iiisiice tliiit tlie mark-
iiig of el<isedre<isit<i<dgtirationsto shi'llfisli
linrvesters nre sttcli that illegal liarvesti»g <.an
be prosecutcckurerisfully.

2. Prevention of Illegal Harvesting  of
ShetlISsh From Closed Areas. Closed groov-
ing areasihal! be li:itrolle<l hv a State «ge»w

to provec<itillegal li;irveitiiig. 'I'lir liitrol force
sliall b<soegiiilipeclt lintits o6i«rs ivi beable
to alilireheiid perioni taking ilielltisli ~ froiii

closed are is.

<ratftfaetory<on>plianrrThis itemivi be
satisfied vvhen-

a. Tliere is»0 evidence ihnt iliel!fisli nre
being h;irveite<l from closedare<i caept 1>y
sperial liermit ns required to»ieet loral co»-
dit.iona,

b. Closed shellfiili giowing arri<a are lia-
trolled liy representativesof an o5<i;il agency,
<lueconsideration being giveii to»i«lit, »eek-
end nnd lioliclay patrols, States mny delegate
patrol n<tivities to local or ~nnizati<insjioiv-
ever, reslio»sibility for etfedive «aitr<il ivi re-

rnaiii  tvith the State insofar as tlie "Xationa!
Program is concerned.
c. Patrol forces are i<i equipliccl <liat pcr-

soiis ol>serveclin closed;irene niay lie appre-
liende<l.

d. Coniplete rerords of patrol activities, i»-
eluding vio'ations;in<i court artioiis, are main-
taiiie<l in tlie central oflice of tlie State el<ellfish
ro»trol or lintro! agency. It ivi!! betlie respon-
sibility of tlic State to inclnde local 1>atrohr-
tivities in tliese, records. See section A, sub-
section 2 e! regarding i»<intlily siii»i»aries of
I>atrolactivities.!

Public-health ea.plaioitir>n. The primary ob-
jective of the Natioiial Program is t cinsurethat
shellfish aill be harvested only from areas
vvhichare free of dangerousronc.critations of
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J>divgeikc iiil <'‘egikd sr<is, >k listi'i<l <!i'
radioactive <v:<atgmgst<ides<>sli<illti h tr~xins.

Growing arr;is»iay beclassifiediis to t lidr
public-ligtli siiitahilityf<>el>é&islili;ii.vesig
onthebasisf info<'nudti!obt;ii» diy stir>it;iy
and toxi<ologis<lsurv<'y's.11<>wevdr, 1<><;il
sliellfisli 1>avesture;«wio «»<viicc<!lof t lien<sul
for restridions, sliclllisli <ii<iy>el<1<'ves$#ld
refit ioushyfn»idlieclos<xi:<rediuspatel
falluremayi»illi fyt ligoublic-healtiifegueata
resultingfrom sanitarysurveyactivit,ies.

The fa<ttlii'it law prohibits tlie remov:ilof
shellfidiiotr«crsinareawill detexiiogkr-
sondr<>ratten<ptingo harvestsuclisliellfiisli
providedthey;ire aiviireof the hiivanrl of tire
areasvhicliareclosed|loiveier,localpublic
opinion may riot, support,tlie needfor sucli
closureslii suchcasefavorablepiniorc.iii
probablypedevelopesily thro»glk» c<hir",i-
tionalprograner a Irally derrioristte<l»eed
suchasan epidexiigiroutbreakf paralytic
sliellflsipolsaitig.| }i<'.I%al><o<:inoy'it
elementiot con«err>agtli tirewelf;ireof tire<i
customeandivhotliroiighignoran<e>pur-
posdyill attemptorircunivent lidiarvesiig
rest rir,t iona.

Patrolanustthereford>edirecterhgaiiist
threeclassesf individu;ils; i.e.,thoséavlio are.
ignorant of tlie la<vthoseivlio believe lie laiv
is unjustor unreasonabland thoseivlio have
no regard for the law.

Severahechanistfg irnl»ovinglieePer-
1 ivenadpatrols<igiirleducabnaprogams
to acquainshellt'islliarvestersvith the 1>iiblic-
healthreasond<>tlie < losiiregliinination of
the "temptatiorelerrient!>y rieplebn, an<1
relayingrpurificatiorApprehension,prose-
cution,and piinishrnenbf violatorsis a final
resort.

The type of patrol org’,<nia<>ti<»»acéstied
«ny partic»lar situai<ixdannotbesp«ilied i«i<1
isrleterniinézithenaturef i<ress hepa-
trolledmes>asi«r<smethodssitirvestiiig,
iind apeies. I',itrol eqiiil»nrt lioiild he s»h
thattireo%cerxn:<1>1>repa¥adiisarvest-
irigs!>ellfisla closarshReceseqiyp-
>nesitzigliinch«lgatrolboatsali;inlef op-
eratingin opetiiv:<ter.small highspec~i,
readilytransportablboats <>mpatol auto-
mobilesI<imanynstances\vo->viadiowill
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lh<d,'<aliv 'lli<i<i<ayst<'lligiiglit;illo  b<'of
>+sist:<mpegti<.<>h<ikjiririg<>g«iyr;itlier
<>lat <<>gilt..

Irgaiiis:itoiiof tlie p;itrolidivity riiiisttake
iiito co<>sidio<i ligreefdr iii rht,iveckikl,
liolid:iy, a»dsurprisepi<trois, I"it li<r iiuisa»«”
ot'c<>Kipiap;it.rotiilly 1>as<sfelxiiidi>igii
thenatureof tlie areax<ibeliatrollerlatidtli<
type of iiidustry,

The adequacyof State la<vsas a basis f<ii
1>rosec<itiaii in>po><anrbd>» 1>o0xadtitis
activity. Shellfisipiitrol <villprobablyein-
etfective if St.atela<vs«re so ivritteii or iiitei-
prcte<that viol><torgénnothc sue<'essful
1><s>sequtdghenaltiesresosi»iilltli;it they
iroecoiioi»icallyninipdaiit, Thelaterpoiiit
<i<iiyeiniportantn anareavheréocalnibli<
opinion doesnot support tire >icedf<ir
restri c.ti or>.

3. Depletion of Closed Areas. Tlie State
sliellfislontrobr patrolann;»<gy>akupei-
viseall <lepletiorl>erations All n>arket-sise
shellfislikndasinanyof tllesmi;iliersi/Riiscari
be gatl<eredhy reasonabldanetliods sli:ill Ix' re-
rnoverin tliri initia.l depletioiioperaiio». lle-
pletionof eadi tiresshallbecarrie<d»tati«trr-
valsto preventhe<ievel<ip<neHtibharket-sized
s liel Tish.

iVatir<fr>cfrenp>ptirir<ce;--Thien><villbe
satisfied >vil<en-

a. TheSnitesliellfiskecoiitrol>a >abla«ex»x
exercisedirdssiipervisioovere:<ck4'pi@ii
lirojectjncl»dingpatrol of theare>in ivliirli <lie
shellfislarerelaid. Seesect.id&1.!

b. All marketshellfishand as maiiy of tlie
sma,liesizeshellfismasriin be furtherday
<vasonalrheth<xlarereiiiovedii t liedeplei<>n
operation.

c. Similar supervisedeplabi>ol>e<dsrt
arecarriedutatinterval$o preve<develop-
ment of niarket-siredshellfisliin quaiitities
<vhichi<oukl make <o<ninercidibrvesting
a<ononiiciillypra<ti|ableiii tile riel>letedreas.

P<rb'fir-Hdrr egl<ittian, Corpkite re-
m<>valf shellfishfrom poll<<tetb clearareas
uiider approl>ri,<tere«litioiis is tire besisafe-
guardagaiiistoiitaini»atesl>eHtisl«wi«d>liig

Jliemarket.In somer:iseslepletiomayl|>e
more econoi<iicaind eRectivehan patrol of
closed areas.



Appendix A

BACTERIOLOGICAL CRITERIA FOR SHUCKED OYSTERS

AT THE WHOLESALE

Thedevelopmenit satisfactorypacteriolog-
ical criteria  for interstateshipments of oysters
as received at the wholesale market level has
been under consideraLiori since 1950. At that
time the Canadian DepartrnenL of National
HealthandWelfare pointedout that, mostof
theU.S.-shuckeasterroystersoldin Canada
hadhigh coliform MPN'e,high stands.rgblate
rountsor both  8!. The Canadianexperience
with market standardsfor oysters was dis-
cussedat the 1956 National Shellfish Sanitation
Workshop 8! andthe Workshopdopted on
an interim basis the following bact.eriological
standardfor shucked Eastern oystersat the
wholesale market level:

"Pl~a /, Acceptable:Sliuckedoysterswith
a Most.ProbableNumber MPV! of coliform
bacteriaof not,morethan 16,000per 100ml.,
s.nd/or a Standard Plate Count of not more
than 50,000per ml.

«Glar«gs Aoreptablen 'onrlifion: Shucked
oystersivith a roliform M PV greater than
16,00Per 100ml.,butlesghan 160,000erml.,
and/or a StandardPlate C<n<ngreater than
50,00@er ml,, but lesetliun 1 million per ml.

Theoysterswill beaccepteaht.he condition
that the shellfish sanitation authority in the
originating Statev'ill makeimmediaténvesti-

gationof the pro<lucer'plant and operat.ions

and will submit a report of suchinvestigat,ions
to the control agencyin the marketarga. On
the basisof this reportthe control agencyin the
market.will rejector permit further shipments
f romt lieproducerin question.!

"Clad 3, EejectcrhZeBhucked oysters with
a <oliforrn MPN of 160,000 or more per 100
ml., and/or a Standard Plate Countof 1 million
or moreperrn."

In esLablislingthe aboveintcrini st<andards,
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t,hel&58/orkshopecognizétkelimitations  of
thecoliformgroupasanindexof qualityint ha

it failed to reveal whether the shellfishhad been
harvestefilom pollutedareasr hadbeerex-
poseuto contaminatiorduring  handling and
processingubsequentp removal from the
vrater, A.recommendationwas made that in-
vestigationie conductéolevaluate thesign
icance of other bacterial indices. The fecal
coliforngroup wassuggestad a possiblsub-
stitute for the coliform indice.s.

In partialfulfilmenbf this suggestioa,
reporbnani nterstat@opelatstudyoeval-
uate bacteriological criteria for marketoysters
waspresenteat, the 195&hellfishSanitation
Workshop 8!. A. featureof this report was
thedevelopmend evaluat,ioof a methodior
the estimatiorof fecalcoliform organismsfol-
lowinga procedure originally developedoy
HajnaandPerry /7!. Grossnrreases coli-
formorganisingere observediuring norinal
acceptabmmmercial practices. The magni-
tude of changes in coliform organismsvrasof
thesameorder asthoseobservedin plate counts.
The resultsclearlydemonstrated theinadequacy
of thecoliformgroupasaiiindicatoroft.hesani-
tary quality of shellfish. It was further con-
cludedthatthe ph<teountwasof equakignif-
icance in reve:<ling rhance coi<taniinatiori or
violations of acceptablestorage tiine and tem-
perat.ure.Onthe otherhand the resultof the
examinatioris for fecal <a>liformorganismsre-
vealeda mucli liigher degreeof stability asthe
shellfish proceededthrough comnie.rrial chan-
nels and thus suggestedthe greater suita.bility
of this paranieterasanindexof sanitary quality
at the wholesale iiiarket level. After due con-
sideration of the report, tlie 1958 Workshop
changed tlie interim bacteriological standard



for freshand frozen shurkeabystersat, th»
wholesafearketevetrs tyiefollowing:

Satidfactory.ta L. aaftdenSityof not more
than78MPN per 100ml. of safnpless intli-
cated by prfyduction of gasin K. C. liquid
brot,hnmedia nor more than 10t!,00Got,al
bacterigper ml. on agarat 35' C. will beac-
ceptablevithout, question. An P:,cohcontent
of 79t0 230hiPN per 100m!.of samplera
total bacteriacountof 100,00t 500,00@er
rnl.will beacceptablein occasionaarnp]es.
If theseconcentratiorere found in t.wosuc-
cessiveamplegromthe samepackeor re-
packethe Stateegulatoaythorigtthe
sourceill be requestedo supplynforma-
tionto the receivirgtateconcernitige
statusof operatioof thispackeorrepacker.

Uftffaft'sfactorfj.t. ooli  contentof more
than230MPN per 100ml. of sampler
a tota.lbacteri@ounbf morethan 500,000
perml. will const,utean unsafectory
sampbndnayesubjetdrelectidoythe
Stateshellfiskgulatoauthoritys uture
shipmentsreceivingarkebsgtheshipper
concernedll dependiponsatisfactory
operationa¢portsy t.heshellfisregulatory
authoritiesat thepoinof origin.

In adoptingheabovetandards, the 1958
Workshopcommendéigattheeooperat,ive
studiesconductedy city and State labora-
tories and the Public Health Servit e be
contt nued.

The 196 Workshopreviewestill moredattt
collectdythe collaboratinggencieturing
the 195S-61period fan%ind after consitlerahle
deliberatioragreedto  continued useof the in-
terimbacteriologicsiandardsrived at.hy
the1958Vorkshop.

The 19M-Workhopconsideredall bacteri-
ologicflataavailablepto thattime Nov.
17-19!includinglatarelativeto  Pfvy~sostrea
gigasandadoptedhefollowingstandardsn
a permanenasis,versughe previousnterim

sos callmasieanedsconfornhichirtnproducsas
from Si C. taedium srtthlu da hoursat 44.5' C. In ~ taster
bathwin bereferredo asfecntoilforma.
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1>;thiasheillgapplirallletOall Sitegeaof freah
anil frltziri oysters lit 1 heivllOlesale niarket

levelyrovieefthngrafl haulertffedrfshettiftg
hsefprorltfefitfmrietheyeneragaftifarycott-
frois of the sVfsaftM She@filt Sarnifffit'ort
[ TQfcPrlrfi

sflfitfartory. FecaZol ftirmdensity of
notntotethan 2301IPN per10 grantsand35"
C, platecount™of notInorethan500,0Qfer
gramwill beaccept,abiglhoutquestion.

Uaftdiff'ortaffecaColiforrdenei®imore
than230MPN per 100Qgramand/oB5' C.
platecounbf morethan500,0qg&ergranwill
censtitut@ conditionabampleand maylie
siibjedorejectidrythe Stateshellfisihegu-
latorytilitIEOritylf theSe COncentratiOa®
foundntwaosuccessiveampl&®m thesame
shippet.heStataegulatory authoritya,tthe
sourcewill berequestedsupplyinformation
tothereceivirgtateeoncerningthestat.usf
operatiaf thisshipper.Futureshipments
ret2sivimgarketby theshipperconcernedill
dependporsatisfactaoperational reports
by t,heshellhslegulatonauthoritiest the
pointof origin.

In establishinghe abovebacteriological
stands,rdthe 1964Norkshoptook cognizance
of the fact that no known health hazard was
involvedin consuming@ysterameetinghe
standard;that oysterproduced in the Gulf
CoastStateswith warmergrowing waters,
couldneethesta,ndarflharvestegrocessed,
anddistributedaccordingothe NationalShell-
lishSaliitaton Programrequirementgndthat
the oysterdarvestaderefrom"approved"
growing areascomplyingwitht he standardsfor
growin@reasstablishedin part! of thePHS
Publica.tron No. 33.

' The standards are nnt eanslded aunntugfulln the
absencenf suchinformation.

» rbs'aimiform orsnnlsmare thosetahleh,on transfer
to R C. medlutnfrom ass poslttvgoresumptét broth tubes
. bo» production of Saaafter Inrubatlorio s testerbathat
ae.s' C.-+0.2' C, for 24 boom. Whereair incubatiors
ttt <S.S' C,-+a2' C. comparativetests must be madeto
deterniiaeesompsrubléme of laeubauon.

' Plate countls rbe numbenof bartertadeterminebr the
"Standardplat< Cnunt 'prorssturier shellf'tsdescribelt
the Al'lla tteeommendédbteduregor the rsactertolosftral
1'.asminatinrof Seawattr and Shellfish."
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Foreword

A DECLARATION

The National Shellfish Sanitation I'rogram
is an unusualteaming of State anil Federal re-
sollrres to preset"i'aarid nia>>agéi ii<Litlll
sourcefor a beneficial use. Although the rnr-
rentprogram ii of comparativelyecenbrigin,
its clevelopmentanbc* racedack thr<>uglkev-
eral centuriesof Anieriranhistory. YVhexhe
European colo»isisarrived they foci>>dmust.
uniinaginedhaturalwealtl>. Forest, ri<h agri-
cultural lan<i, minerals and slia<e itself were
present in quantities and a variety lirevi<iusly
unknoivn.  To these settlers o»e of tlie nic>st
valuahleand readily usa'ble of tliesex»atiiral
res<>iir 'esvnstire foo | revouresof tire sen,liar-
ticularlytireestuaries. It i»n<siirliriling i><it
ihellliin»ere  f<>rei»ustairiotig tlieir itnl>le fo<>d
items.

The value of 1lliese reneivnble natural re-
sources t<i the early settlers ivan reHectecl in
rolotiinl legivlati<in desig»e<Ito en<ourn'> tlieir
«.iseu~r, In tt>5>t --ov@<1y vinsagi>-tlie
I't>trixci<iiiciof a<PiAir>iter<laib»>siginnor-
dinarire reguhititig the taking of i>yiti rv fri>»i
tire Knit I<i'er. ltl>er early legiilnt i<i»,ini I»il-
ing tlintof 5<iv York I<I;>l, Xe<v,leri<y
7,'t>1, anil ltlio<le liin>iil  1<:14, was ileiigii< il
tc>r gelate linrveiting,  pr sun» I>ly;>s rniii< rva-
tive nie;iiurest<igitrirnntre:i i <i>it«>irigiiti>ply.

The pulilic Itealtli pr<ibler<ii<liii li «eta
sociated ivith sl<elltiili iii the 'l nite<IStntrs in
tire first tiio deca<! iof the 1>resent entury
brought a neiv dimensi<>rito nati>r:il reiource
>ttilization; t.e., shellfish roul<l not bc>use<Ifor
foocl unless of acreptn‘hies»nit >ry <p>aht
Thigon<'epairle> rip rpogrnc<ri 1 [i@llS.
sponsoredonfereiire of  1925in ivlii< h the riin-
reptsof the present rooperative program were
first ontlined and tire administer>tice founda-
tion piit doer». All partiesseen>e lto recog-
nize,an iaccepasfart, tlie pret»isedi;it: I!
shellfish r<pn.se»te | a  vnlualilc natlii>il f<><>d
resource; ! tlie rultivati<in, liiiri asti»g, nri<l

ltay t>ru5
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OF PRINCIPLES

marketing of this foodresourcaverevaluable
componentsin t lie finsnris 1 bases of many
coastal communitiea; ! aState ancl Federal
progr'anwasnereamnyto per>nit the safeuse
of this resource; and ! tlie tra»srriission of
diseaséy shellfish»waslirevei>tableandthere.
fore not to 't>doleratecl, It is signifirant.that
the>foundersof tliis pre>granxlidriot.take the
parochial stand t.hatthe only c.o<ripletely safe
«ay to prevent diseasetraniri>issioii by shell-
fish wasto prohibit its use. Instead,they held
that. thiS benefirial use Of tlie eituariea >aS in
thebeit pulilir iriterest,and that sanitary con-
troll shoxid I>edevelopedn»d maintained«liich
woul<lalloivsafe us. Tliese concept. «Pre ~-
<gnrizedt>tire program which evolved follovr-
ing the rel>ortof the "t oc>rrige  on Sariitary
Control of the Sliellfisli Indiistry iri the,lrnitod
State.s" in 1925.

In 1954tlir Surge<>it>ener»! of tlie ,S, Pt>b-
lic lalt li Servii c r;>lr<l a se<i>n<lriat ional < on-
feren<'d c<livéii ili  Ilfiili iiiiitat ioii prolilenii.
Slii ifi ally.tli<!!>>iKi%¢reiii'e aldresied itself
to tire questi<i®f thelira< tirnlity anil needfor

tliii | ripnrtitc I>rogrtiiii, Tliere  was general
agree<»r<rtthat, leiliitr tlie prof >iioii of tech-
rii<al priible»ii, tlieli;iiil' i' <ii'PI>ts were so>md
a>tdtlint it ivas iii tli< liilli< i<>tercet» riiaintain

tlie 1>r<igrn>iill'l>i», <liel>renex»re>hn irrei'-
<>c>iblént><ili tw P Il n 1St 1 foi<>1>1-
tary rontroli i» tlie slielllisl> iii<lustry at><iile
<Oninuir>g I>crfi<i;il itic Of nre»eivable ii»t-
1>r'tilresour<'f' «"i>s; gl«l! < or>firn>ed.

| leil»<etliivli>ng-cst;>'lilie<kehik>i>ilt 1>t h<.

i<>Rtill; 11 >ag<",1>ill;ii t ">"><Irib»<'gIP<'tli ier-
<»id <if tlii.-i  liil>liziir< g<iiili »~  of: » ilunlile
i><it»r,il r  <»iri ;ind to r<»i<eiitrite on thr

>ii,itii'o li<ili<'yif<'1<>it>xef; re:>s>finsititnbl *
t i>Hiii«riiii 1<p<rl<il> ni<~»>I>e»i:>tBrg>>ient
iiliii li i <»>lil eriio»ca<In«>rlv<dtr ni'ti<>ri 1>y
Stiite ii< Veiler:iljig t« ici.  S<rriil;i>ly, lie 1>ro

VU



gram hss not taken a positionon the use of and carrying out. pollution prevention

conservation law even when it was known that and abatemenprogramssndin compte
this woul!dincreas¢he programsonsumeuro- hensiveplanning for the use of these
tection confidence factor. areas.

In recognitiomf pasthistoryof theshelfish 3. Thegoals oftheNationalShellfishSani-
industryin the United Statesand of the rela- tation Programare: ! the continued
tionshipof the National She!lfishSanitation safeuseof thisnatural resourcand !
Programto the etfectiveuseof this natural re- active encouragenieraf water quality
sourcethe 1964Shel!lishSanitationWorkshop programswhichwill preserve!l possi-

endorsetdiefollowingprinciples:

1. Shellfishare a renewable, manageable
natural resourceof significanteconom-
ical valueto manycoastatommunities,
andwhichshoulde managedscare-
fully asare othernatural resourcesuch
asforest,water,and agriculturallands.

ble coastal areas for this beneficial utsi.
It isthe conviction of the 1964 National Shel!-
fishSanitationWorkshopthat survival of the
shellfishdustrysin thebespublignterest;
thatbyapplicatioaf tlieaboverinciplesna
State-by-Statebasis, she!lfish can continueto

2. Shellfishculture and harvestingrepre- be usedsafelyas foodand to makea valuable
sents a bene6cial use of water in the estu- contribution to t,he economic structure of the
aries, This useshouMberecognisely Nationbothin t,hémmediatgresenandin the
St,ateand Federalagenciesn planning formeeable future,
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In  1u>;<State a»<| !<x"i<! li<altli autliorities
arid reliresext<ives <if tlie slielltisli iiidustry
req<tested tli« l'ulilic llealth Service o exer-
cise siilieri'isioii  <iver tlicsaiiitary  <luality of
sliellhsh sliip!<e<! iii interstate c<niinierce. In
a<cordnnce ivitli tliis <bluest, a c<xiper<itve < on-
tro! lir<x< dureivas<level<>pedin carrying out
tliis «'x<perati<econtr<>ltlie States, t lie.shellfis!li
iii<liistry,;i<id  tlie Pulili<. llealtli Service each
accelit, resli<nisibitity for certain 1>roce<luress
f<>loivs;

I. Procedures To Be Followed by the
State. Each sliellfish-shipping State adopts
a<le<!<tal@ns a«d re«»Intio»sfor sanitary con-
trol of tlie sl<ellfisli i<i<i»stry,makes sanitary
a»<lba<eriologiri<! siirveys of groiving areas<
delitieatesand I>atro!arestricted are;is,inspects
slielllisli lilants,;<ad c<nulucts sue!i additional
i«sIx;etio»s, hilx>r",itoiy investigations, and con-
trol tiieasiiies;is»<;iy!>enecessaryo insurethat
tlie slie!ltisli reachit<gthe consu<nehave been
groiv», liariested, aiid processedn a sanitary
maiiner. Tlie State;innually issuesnumbered
<'criticates to shellfisli dealersw!io coinply ivith
tlie agreed-i<!i<isaiiitary standards, an<Ifor-
ii.sr<is copies of 1 heinterst;ite. <ertiticates to the
Pulilie Ilealth  Service.

2. Procedures To Be Followed by the Pub-
lic Health Service. The. Public Health Serv-
i<e inakes aii aii»»al revieiv of earli State's
«mtr-ol liiograni i»cliiding the inspectionof a
represenative»anther of shel!llish-processing
lilints. In tlie, i<axisof the information thus
ol>tained, the [I'ublic |lealth Service either
eiidorses or ivithholds endorsement, of the re-
sliectiveState <oiitrol Iprograms.For tlie in-
forniati<ni  of  he;ilth  authorities:iii<1 others
concerne<l,lie Publicllealtli Service pu!>lislies
a semin<oi<thlyis! of <i valid interstateshel!-
fisli-aliiplier cetoifi<ates issued by tlie State
@hellhaglient rol nutliorities.

3. Procedures Ta Be Followed by the In-
dustry. The shellfismdustry cooperateby
<ilitainingsbellhslifrom safe sourceshy pro-

~fat<1985

151

vi 4 i«g lila<i#t» !iictneet tlie agreed-upon
sanit;if'y st<iild;it'ds lly fna<l'<t;iiniilg'inlta+
plallt. c<indikoils,hy }ihiciilg flic proper certilfl-
cate nnin'e'eon e:icli paka~ of shellfisthand
by keel>i»» an<i tnaking availa!>le to the control
auth<>r<tiesecords w hielislioiv the origin anil
dislinsit ion of all sliellfisli.

'I'lie. fundainental componex»tf tliis Xa ional
Slielilis!i Sanitation program iiere first de-
s<ibed in a huppfen<catto Pub!<'clic<tlth A'e-
pnrt», "Reliort <>f ominittee on 'Sanitary Con-
trol of tlie Shellfisli I<idustr> in tl<cl tiited
States" 925!,  This guide for sanit;iry control
ol' tlie skwefish industry ivasrevi~i antireissued
iii lu;37at«l again in IN6. It ivas separated
into tivo parts by publicatioii of l'art I, Sa»i-
tation of the llarvesting and Processing of
Slicllfishiii 10.'i7and by publi<atioii i» 10:><of
Part |, Sanitation of Sliellfisli ]Jrowing boreas.
Tlie needfor a specialized!irogram of t i<isna-
ture vvas reaKrmed at tlie Xationa! Coiiferenc<
on Shellfish Sanitation liel<l in washington,
D.C., in IM' [I! and at the Sliellfish Saiiitatioii
AVorks!<opseld in 1956 !, 195 I, 1061
G<!, an! 1964 8!

Tliis ad<idtio<i of 1 lieslielltisli sat<i<;i<i<xi <iia<i-
uil lias beenprepared iii cooperat.ionivith tlie
Stiite  sliell hali control auliorit ies in all
coastal States, food coiitrol a«tli<>rities in tlie
itil arid States, interesied Federal agcn<e's,
Canadian Federal departnieiits, tlie Oyster In-
stit nte of Xort h Anier ica. the Pacilic Coast
Oyster Aro<vers ass<aria ionand tlie Oyster
Crrowers <f< Dealers Assod at ion of North
America.

Since the growiiig aiid processing of sliell-
tisli are tivo distinct !>liasesof ol<eratinn in tlie
sliellfis!i in<lustry,tlie manuallias beeiipreliared
in tivo parts: |: Sanitation of Sliellfiish-
C~rowing Areas; and Il: Sanitation of tlie
Ilsirvest ing and Processing of Sliellfisli.  Tliis.
Part 1l of tlie maniml is i<ite»de<ias a guide for
tlie preparati<><i <>f State sliellfiis!i eai»itation
l«ivs aiul regulatio»s, for s:iiiitary control of



the harvestingand processingf shellfishand
for theshellfisindustry in themaintenanoé
sanitangconditiorduringthe harvestingnd
processing of shellfish. It is intended that
Stategarticipatingn the Nat,ionabhellfish
Sanitationprogram for the certificatiorof in-
terstatehellfisshippersill beguidetby this
manuaih esercisirganitangupervisiaiver
harvestirghuckingackingepackingnd
reshippinghellfigmd inthdssuirmajcertif-
icategshdlfisBhippers.
ThemanualillalsdeusedbythePublic
Health Servicen evaluatingState shellfish
sanitatigprogrante determinéthepro-
gramsqualify forendorsementpPartlll  of the
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ManualPublitlealthServicAppraisal of
State ShellfislsanitatiofProgramssets
forth appraisgbrocedures evaluatir§tate
shellfish sanitation programsand is basedon
thorequirementsontainedn partd and l.

Theprovisionef t,hismanualvereaccepted
at the ShellfishSanitationWorkshopheldin
Washingto).C. Novembetr7-191964and
urlesstherwisaedbecommtdeate 60days
afterpublication '8!.

EUoss T. JKNssv,

C'Afe Shefdli SanitatioRranok,
Divisionof E'nvironmcnCaHEngi-
neering atua Food Proteorion,
Piiblio Health  Servt'os.

alai 1l'lej



Definitions

Andjor. Where this term is use<},an<f
sita}»p}>hvi<ergossil>td}ier<visay; sita}!

a ly.

Iqf&gproved area. A» areawliicli hasbeni
ap>1>tx>\eglt lie State rotitr<>I><getesfoi
growli«;il <<1,'Jriri est »g <>fs}iel}is!i for
dire«t tn:irket iiig,

Classes of shippers. al  I>'r><hi/>/>erare,
alii}>1>ersotraras'tiplii'<'kextorkin origi-
lit<l co»tai<ters,or slie stork, frotii certified
shelllisliship}= sto ottier<lea!ei toftit:tl< on-
siii»ers. Reslti}>pettenotautliorizedos}iuck
or reliacksliel}fish.!

b! /<Pfiudir>>;tl'e Nlipl>es, olher tll<i<|

t lieoiigiiial sit'<ker,<vligpak slii«kesliellhsi>
into cotttaitter« for delivery to tlie ro»sitltier.
Sliillliers «}assie<4as rel>ackersiay situk
site}lhsliif tliey li»ve tlie»ecessaryf<uilities.
A te}>.teer»>aplsoag;is as}te}tstok sliipper
if he hastlie iieressary farilities.

r.<>'1>rf}-.<levb'[>/>ate<slii}il>ersivlio
groiv, liar<est, }>uy,i<it<}/orse}lsliell sto<'k,
Th<.yare»ot aittl«>rizedo slinrk site!lhst tior
to repark shu«ke<die }is}t.

<} 4'l<u«L<e>Wturare sliilipers <v}o

sliuck and pack el>ell}isli. A s!«icker-1>:icker

may:irt as a sliell-so<'k<leker. Siucker-

I»i<kersare < hissilie<ljiepnrkersif shucke<l

sitel}is}i are rendu/u /yre}>ak«<1.!
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Dry storageThe storagef shellstock
<»it of ivater

Food-product zone. T}ie parts of food
equipr»etihcludi»@»xiliane<luipmersuc}t
;isb}o<vepipesanddrain valves!which inay
be in contact.wit}t the food being processedor
n! <kliiilay drain Ill to tlie porttoilof egllipinex»t
» ith ivliirli  food is in colit act,

Internal temperature. Actual tempera-
ture of sliticked !te}lfishin the container, as
<>pposed tlie air temperatureof the refrig-
enttor in which tlie s!te}}fis}imay bestored,

Person. Person shall mean an individual,
or a firn!, part»ersliippmps»yrorporatioii,
tr<tstee,ass»gitioii, or atty public or private
extity.

Shellfish. A  edib}e species of oysters,
«lantspor iriiisse}seitlier altuckedor i» tlie s}ie}l,
fresli or frozen

Shell-stock. Shell fisli ivhicli rem»i» in
tlieir s}iel }s,
Shucked shel}6sh. Sliell fish, or }>arts

tliereof, xv}ticlthave beet! removedfro»i t}ieir
shel }s.

Wet storage. The tein}>or:irystorage of
slielltis!i fro»i allproved sourres, iiitended for
<tulrketlttg, lil 92silksoll alitin/ seawatpi ol' in
natur;il bo<}iesof ivater, and tn«hiding storage
in Hosts,



Section A

HARVESTING AND HANDLING SHELL-STOCK

I. Boats and Tracks. All boats used in
tongingdredgingpr transportinghellfish,
including"buy"” boats,and «1ltrucksusedfor
haulingullshell-stockshallbesaconstructed,
operatedand maintaineasto preventon-
taminatioor deterioratiooftheshellfismd
shallbekeptelean.

Public-healtkexplanation. Precautiorex-
erciseith gatheringhellfismomapproved
growingreamaybenullifledycontamina-
Ciomwithbilgewateror pollutedverboard
water.

Eatufacrcry cornpliane@hiSitemwill be
satisfied when-

a. Decksand/or storagebins are so con-
structeahdlocatedsto preveritilgaevater
orpollutedverboawhter fromcorningto
contact with the shellfish. Removablefalse
bottomillordinarilyerequiredallsmall
craft,includingowboatski8s andpower
boatsysedn thetranspouf shell-stock.

b. Bilgplumpsaresdocatedapumpage
will not contaminate shellFish.

c. Sacks or other con.tainersisedfcr the
storageof shellfishare clean,

d, Boatleckandstoragensrekeptlean
withwaterfromanapprovesource.

e. That portiomof boat®r trucksdecks,
storagend|oorbeJsetc.andallothezquip-
rnenshovelsheelbarrowsakesfc,incon-
tactwithshell-stoakuringhandlingrtrans-
portfrompollutecireasoapprovedreagor
relayingrethorougldigandskeforéneyare
usedorthetranspaoot handlingfshellfish
from approvedareas.

f, Trucksusedor the t.ransporf bulk
shelstockre soconstructemktoprotethe
shellfisfiromcontaminatioandare kept
clean.

2. Washing of Shell-Stock. Shell-stock
shoultbe washerkasonalfhgeof bottom
sedimergndietrit@ssooaiteharvesting

Mar 19'
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asis practicableThe primaryesponsibility
for washingrestswith the harvester, Water
usedor shell-stockwashingshoulteobtained
fromanapprovedrowingreaor fromother
sourceapprovetly t he State regulatory
agency.

Prbric-healtbeptcnation. When muddy
shelktoclareshuckedyuantitiesf mudand
bacteriaremixedviththeshucked shellfish,
therebycontributingp high bacteriacounts
inthefinishegroduct.

Thesebacteriologicahangesvhich take
placeduringhe shuckingf oysters  Cras-
8ostreairginica! in the Middle Atlantic States
havebeeninvestigateat the PublicHealth
ServicehellfiSanitatidraboratorifel-
ly and Arciss'Bacteriological Controbf
OysterBuringProcessiagdMarketing,"
PublicHealthBeporrayol 69,No,8, August
19541,

Duringhuckindpepercentageof samples
of oysterdravingolifornMosProbabldlum-
bersMPN's! in exces$2,40perl0Qnlof
meatsvasfoundtoincreaseom 18to 72,and
the percentagdf samplesf oystersaving
colitormMPN'snexcess24,000er 100nl.
of meatincreasedrom zeroto 14. Mud and
detrituadherirtgtheshellaeremplicated
as responsiblefor the increasein coliform
counts.

Muddy shell-stork also make it difllcult to
maintaishuckingroomsn a cleansanitary
condit ion.

WaCeusedor shell-stocwashinghouM
beof goodanitargualityto avoigossible
contamination of the shell stock,

Satisfactoryromp&'anceThis item will be
satisfied ii hen-

S. Shell-stockrewashagasonabljreeof
bottom sedimentsand detriCus as soon after'
harvegtgassfeasibleWashingfnaturally
clearshellstoclsnotnecessarghell-stock



sliou!d preferal>ly1>ivaslird at thetiilir of liar-
vesing; lioivevrr, tiliswlay not;i liviiys hr
feasible Ix'<".iiiseof tire llarvrstitig tlirt lio<l or
cliniatic c<>n<litioiis, ]n otli<r i»st'l«'s, slipll-
stockivasliing I>ytile harvester»li~lit ilit r<xlue
a saritary 1laward>ec<!usef il< possil>lgen-

de»'y of tlit' h;it vester t<>w;isli ilie xllc11-st<xk
lvith poll!'tedwaterfroni a liar1>oare<ira ler
tlian ivitli clea» iiater fron! i gr<>ivilig itna.

State slielltish < oi<trohiitli<!rities i»ay, there-
fore, at tlieir <lisrretion, «aive tlir re luirernrnt
for sliell-stock Ivashing by tlie liarvester ivlien,
in the State's opinion, tliere <!lvcli'natic, tech-
nical, or sa»itary reasongor sucliaction,

b, Water»sed for ivasliing shell-stock is ob-
t Linedfrom an approvedgroiving area,or from
other sourcesapprovedby the State regulatory
authority.

3. Disposal of Body Wastes. lluring tl>e
marketing seasonbody ivastessliall »ot;be <lis-
chargedoverboard from a boat use lin the har-
vestingof shellfishpr from "buy" boatslvhile
in areas from ivliicli shellfisl! are being har-
vested. Tire State shellfisli contiol agency, ivhen
necessarysliall specify the devicea»d practices
necessaryto elimiliate the overboarddiscliarge
of bodyvastesomboatsise<i in ha.rvestingf
shellfish. It, is recommended that each State
shellfisktontrolagencynaintain  an educational
program fOt all bOat Olvneraconcerning the
publichealth significancanddangersnherent,
in the overboard discharge of body wastes.

Pt tyt>r-Anfth ezptn>tnt<on.6astrointestinal
infertio»s i»<iylie. oiiveyed by sl!cliflsh; hence,
it is neresvairyto 1>roterthe sliellhsh from pol-
lution by disease-ransingorganismstliat may
[>epresentiii body iv:istes, Tliis itetnis intended
to protect, tile sliellhsli from chaiice pollution
<luring li:irve.sting. Tlie dischargingpof  body
ivastesfroni eitlier luirvesting or "biiy" boats
ivill  be co»sideled
trig pi.!cl ices.

8nt>"><frrGt ga»lyh'<r»ce. ThiS ite!n Ivill be
SiitiaflCd I'vile'n

in the evaluation of harvest-
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a. X<z><xlpv:<s! s:«l <lisih;<rg <fr<>»i
h<>a«ie<i ii<li irv< 6li»~ slielllish el»le ir! ali;<iea
fr«iii <vlii<li il<111!~I>:<N=riiig linrveste<l.

1>. <@ Ixxly «;i. ira;<m <Is<'hiirgr<If t'<ilna
"I»ii."  Ix>;it u lil<Siiziri:<rea il ivlii< h sh litish
:<1'h "llig hiit v '6! 'd.

It ix ed<le»t h:it soil c;«!s,if provi<h<lart
i>e<ffoi t liel»!rl> >Hetex»<led.

|. Soil <-,irispliere rise<i,!lv so securedaii
1<><"iteido pri'veilt cotit:irliination of tlie sliell-
lixli 1 >gpilla ~ar leak>ge.

e. TI>ti <oii<ew»ts of s<iil <",ins«rc. disposed of
hy <listiarge i»to:!t!; >1>leve sewage-dispof
systexi,arnis<>ilcails;ire <.leanedefore 1>eing
Ittirnel to tlie Ix>at' Vit<ilit i'»sed for
< leaviiifo<xl-1>rocessiegluii>»lentmay not be
iise for tirisp»rpose.!

4. Licenses for Commercial Harvesters.
Kli<'lpprsoliivlio liaiidles iinsliucked sl'ellflsh
prior to delivery or saleto a dealer certifled un-
der tlie cooperativeprogram shall havea valid
State permit or license to do so,

In tlie c>iseof leased land, either tlie lessee
sliall be licensed or the person Ivho harvests
sliall belicelisedby tlie.State. The Stateagency
having primary responsibility for granting li-
ce»ses shall inainta in arecord of all sucli licenses
gralited for review by the appropriatePublic
Efeitltlt ServiceregionabNm.

> Int 'afnrtorycomplin>!Ice, Tliis item ivill be
hlitiShed ivhen-

a. Kah perso!li I;lrvesti»g shellfish has
valid per!nit or licenseto do so.

b. The Stateage»q liaving responsibility for
granting lire»sesmaintains a record of all such
licensesgrantedfor revieiv by t'lieappropriate
Public Healtli Service regional oNce.

c. In tire r»se of leased growing areas!,
eiilier the lesse®r the 1>e!s<>ivho hari estsshall
belicensedythe State.

"tar <le@aOdeaaatruet!OOtaax»-raa-oaah'hyeei»ties,aev
pab!<erealtbServirepub»racOMO 66, rteedbOOa>Baei.
ter oxat Ra tread Berate « "reaa, 00 ealeba the So!>vr<n-
teadeot at Doauraeote,1!.S. Government Prior<ed Orrlrv
waobr!>atexh).C..20402,at 20 eeate.

M«y Ak



Section

SHUCKING AND

I. Wet Storage. Shellfish it> wet, storage
shall I>e 1>roteéed »gait>stseu”,<geontar<rir>a-
tio». Vet storage a!>allnot be pract.icezlE>y
a ship!>erunlesswritten approval is given each
year by the State regulatory authority. This
;rpprovrl is to include a sketch,draun to scale,
sho<vingthe approved location of the storage
area, florrts or the >rater intake for the wet-
storagetanks, >rrrdall the potential hazar<lso
which the stored shetfish may beexposed. The
approval stater>>entshal! describe the measures
takerxo protecttheshellfishfrom the potential

hazards. The t>resenref usable<vet-storage

tat>ksirr a phr»t, <>rhe presencef »sablefloats
i» the <v><teshall I>edeemedev>dencéhat >vet
storageis being practiced,

Public-health eap3an<rtior<Removabf shell-
fish from growing bedsto storage areasclose
to shoreand habitations,and frequently in
shallo>v>rater, may subject an accumulated
quar>tity of slrellfish to constant or intermit,-
tent polluti<»>. Shellfish in wet-storagetanks
><resimilarly subject t<>pollution if the water
is ol>tainedfrom a Ix>lluted sourre. She!lfish
on floats»re rrroredirectly exposedto chance
<'ontaminat ion from Ix>ats tlran are shellfish
stored i» the gro>ving areas t'remselvessince
it is rustomary to "flout" the shellfislrnear the
surfaces>vherefres!r se<v»gis apt to be found
in greatest.«>»rentati<>». Shellfish on floats,
thereforeareprx>tectdd;r less<legreby dilu-
tio» titan are shelllis'> on bottom areas.

ACaotixfortopru>nplion<a. This item will be
sati sfled when-

a. Sire fish in >vetstoralmnre protected
:rga matas<ragecontamination,

b. Wet storageis practicedonly in strict
«>nrpliancevit!r the termsof  tlre written ap-
pro<lof tire Stateregulatot'yauthority. T!ris
:rpprov;rlis to it>el<><ld! a sketch,dra>vrto
sr»le,sho>vinghe locationof the storagearea
or u-;>terintakes and the potential hazards to
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SHELLFISH

<vhirh the sire! >sh»ray beexposed;ar>d! a
st;<terr>emles<ihing the»>ensuresaken to pro-
tect the shelllie!rfrorrr thc above 1«>tentiahaz-

ards. Tlris >vritten «f>prov,rl shall be valid
for not n>ore thar> !2 rnorrths.
2. Plant Arrangement. Plants i» >vlrich

shellfis'hare shll<ked arid packedshall, to the
exterrt, fessible, be so located that they will
not, be subjectto fl<xxling by high tides. If
plant floors becomefloo<ledshucking shall be
discontinued unt.i! after waters have receded
>l tire building cleaned.

Shurki»g ar«l packing operations shall he
«'»r<l<rcteith separaterooms..h shucked-stock
delivery>vi>rdoshul! beinstalledin the parti-
tion bet<veerthe two rooms. Packing rooms
el>all he of su%rient size to permit sanitary
Irar«!lir>gof the.product and thor<>ugltleaning
o fequipn>ert,

A separate room or rooms,or lockers, shall
he provided for storing employeesstreetcloth-
ing, aprons,gloves,and per.or>nlartieles.

1>«blir-he«ith egt<rn«tiun. Tire rrat<tre of
t heshuckir>gf>eraion issurlr that the shuckers'
«lothing heron>egery soiled. If sl>rrckergnter
tlre parking room, ah<>ekesdork, cans,andother
eg»iprnentnray becomecor>tan>inated.Rooms
or lockers should be providedfor clothing,
aplorls arrdglovesto eliminate the tendencyto
s'toresue art >cleor>t hesl'’>trek>rigenchesol'
in packing rooms, where they interfere >vith
phrntrleanup ar«l oper",<lion.

hati <factory <omlI>I<'«nceTlris ite»>will be
satis fied when-

a. Processing establishmer>ts are so lorated
tlrat they >vill r>otbe subje<.to flooding by
ordinary high tides, A minim<unplant eleva-
tion of at least'>feet al>ovéhigh tides is recorn-
mended,! If plant floorsare Hoodedshucking
is <lis<ontinued unti! after >vaters have rereded
an<!t hel»ilding is cleaned.

I>.Shuckir>g and packing operations are



carrierlon iii sel»irateroonis.  Vlytight screen-
ingmayliearrepteri in lie>iof a solidivall be-
tween the sliuikitig an<i packing rootns, pro-
vided that tlie packing toom is sosituated tliat
tliere is no likeliliooil r>ftlie s!t>irkedpnxluct or
parking-roomequpnieiitbeing contaminated
by splashfrom t heope»rig room,

c. The delivery windowis equipperivitha
corrosion-resistant  slielf of nietal, concrete, or
tile, drainingtoivard tlie shiirking ror>mand,
if necessarycurbed on tlie parking-room side,

rl. 1 acklrlg r<>r>iligi'darge etio'l>glto peil'>lit
sanitary ha>idlingof sliellfisli and tlioroug!i
cleaning of equipinent.

e. Roonisor !lo<kersare provided which liave
adequateapacityfor storiiig clotliing, aprons,
glovesind otlier personadrti<'lesf employees.

3. Dry Storage of Shell-Stock. Shell-
stockin dry stoiageslit< be protectedfrorii
contaminatin». Roonis, 1>eiikes, or hoppers
shallbeprovidedfor thestorageof she!l-stork.
Floor wastes from a shell-stock storage area
shallbediscliargedhrougla separatdrainage
systenur, if dischargadto ageneradraiii-
agesystentarrying sanitarywastesan airgap
shal! be provided,

Public-her>1thezp4vrrrtior>. Smooth, ivash-
storedivherepollute<groundor  surface water
orfloordrainagecanaccumulat¢heshell-stock
may be@ine cont amizited. Shell-sork may
alsobecontaminatedby doiriestiraniriialsand
rorlents seeSection8, Items 12and 15!,

vrrtirrfrrrtr>rtjromplirrnce.  This item ivill be
wit isflerl wllen-

a. Tlie storage-aredloor is constructeilof
tnaterial irnpervir>usto ivater, is free from
cracks and uneven surfaces that. interfere u ith
properrleaningor drainageand is gradedto
assurecomplete «nd rapid drainage of water
awayfromthe shellfish.

b. Walls of shcll-stoclstorage mome and
hoppersare smoothandof materialivhichwill
not deteriorate under repeated washing.

c. Shell-stock storage areas are so con-
structed tliat they will not, receiveHoordrain-
agewater from otherportions of the plant. If
such constru<tion is not feasible, the shell-stock
should be storer!on racksto prevent,tliem from
cominginto co»tactivitli the floor or with ivater
ivhich might acriiniulate on the floor. Shell-
st.ockstorage areas sliould not serve as an entry
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iiay to otlier areasof t lieestablis!>ment.Shel!-
st<>ckstr>r,r<mareas ure proter teil against. sew-
;igr. 1>ackll<xy tlie installation of an nirgap i»
tlie»aste line or I>y prr>visionof a se4>arate
ilruiii system.

<1.'ot>veya»<>es devicesisedin tlietrans-
port of she!l-str>eke soconstructediat  they
iiuiy beeasily clear>ednd are kept reasonably
«leaii. Use of iinpervious materials is recom-
rnended ivlierever possible.!

4. Floors. Floors shall be constructed of
ron<rete or otlier iiiaterial impervious to water,
arid alia 1>grarledto ili",iin rluickly, sliiill I>e
fee from rracks and iirieven surfaces tliat in-
terfere ivitli proper cleaiiing or dtainage, and
sliall I>emaintained in good rondition.

Public-health empt<i>>otiorRroperly graded
Hoors,of durable, impervio»s niaterial, main-
taitie<liii goodcondition, per>nitrapid lisposal
of ligiiid and solid iv;istes, arid are easily
cleaned.

roti»frrrtory  rom>ylicnce. Tliis
satisfled when-

a. Tlie floors of all rooms in ivlii< li sliellhsli
are sliucked or packed,or in ivlii<li rite»silaate
ivashed, ate constructed of ron<rete of good
quality, or of equally impervious tile lair!
closely witli imperi ious joint material, or of
inetal surfacing v.itli impervious joiiits, or of
any other material ivliirh is erliiiv;ilcrit to i>or!
rluality <oiicrete; and wlre«tire floors are riiain-
tainerl in good repair.

b. Tlie floor surface is s»ioot!i, iiiid grader!
to drain, anrl tlie jr>nefoiis I>etiveeiifloors and
walls are imperviousto ivaier.

5. Walls and Ceilings. Tlie interior siir-
faces <>froonis iii ivhirli slielltish are sliurkeil
or pirkerl, or i»»ltieli iiterisils «ie ivrisl'lerl,
shall be smootli, ivasli;<i>leli«1>t< olorid, art<i
kept in good repair.

Prrblic-zenith e~'pto>tio>i. Stnootli, was!i-
;ibis ivalls a»il ieilingr;rtv  niore easily kept
clean and;ire, tlierefore, iiir>relikely to be kept
clean. Aliglit-colored pat>itnr flnish aids iii
tlie distribiitio» of light a>i<ii» tlie dctec ion
of unclear>surfit<rs. 'leaii <vallsand cubilii>gs
are conducive to <Ir;i» sliel'flisli lian<!li»«.

6'rrtiafrrctory ro>nptionrr. -Tliis item ivill I>e
satisfied wl!ren interior s»rf;«es;ire of tile, con-
crete, cementplaster, <oner+ el>locks,painted
ivr>odor equivalr.ntiiiaterial, liavitig a st»ootli,
washablc, light-colore<i siirface.  Stru<turn!

he
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memlxrs niay he exposed, provided that they
donotinterfere with cleaning.!

6. Fly-Control Measures. All outer open-
ings tu toilet and maslirtx>nts, sliurking and
parking r<x>ms, utensil rleanitlg and storage
rix>ms, an<i h>k'r rrx>ms shtlll  E>eeHe<'tively
>xcene<tluring the se:isonsvhenflies are pre+-
crit, t»iless otlier efl'ective means are provided
for preventing the entrance of Ries. Effective
in-plant, fly-cotttrol measureshalll>asedo Kkill
or raptttre flteS tvitirh may erter tile plant
rle,pite the screening, Sliell-st<xtk storage
r<x>ntsitall be screenedas necessaryto prevent
tlie entr:iin<e of flies into the other portions of
the plant. All interiordoors or other openings
into the parking ~>m should be srreened
whenevenecessaryo keep the packing room
free of Ries.

Pt<I>lir.-Iredltiteaplrfft&ioft. Flies may con-
tami»ate the shellfis tvith diseaseorganisms,
thus nullifying the effectivertessof all nther
public-health safeguards.

Sfftt'f<f<rctoryomph'<r>tre-This item will be
sat isfied tviten-

a. All outer openingsare efFectivelysseened
vvhene<.eflies are present;Or Other effeCtive
rlevicesare providedto preventtlie entrance
of flies.

b, Screen <loorsopen outward and are self-
closing.

r. Fliesare not present,

rl, Yesessary internal fly-control measures
are rtse<knd sitch measuresare approved hy
the State r<gttlatory airtliority,

7. Lighting. Ample natural and/or  artiflt-
<iallight sliall he pro<i<le<in all tvorking an<1
stor:ige rooms,

Pt<I>fir-let>ift eel>lit>>cffiox. Kdequatdight-
ing ene>uritgaBcatines®frrirstiheqdt il >nleiit,
and pro<llit, anrl lie!1>$0 1>revetriestrii>i.

‘«ftixf<rr or<lmr>tI>li<»trr; Thts itetn >vill b<'.
SatiSfied <vllen vwOrk atid Si<>r;ixe rOOntS are
liglited to at leastthe intensityin<liratccelolv:

'rVI>@f n«n ieoor-rar«ff<@jillumination

teoratt!ar attrf<tenin l<arkiuarm»!lt<
aha<rail'at<elifi<uar!<ilit<unit-<var,biiiaar«du
Yturaao roon!a, tltotu<titla< ntrt-at<>rageuit!a

' at<pro><matealeavnren« lucid<'maht.
r Oeeranlturulnatinnl<v<i<nnreaahOuldeOrleavtro fr
' ateaauredsttaebeaabovetba SOOT.
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S.Heating and Ventilation.Working
rooms shall be ventilated,and shall be heated
whenneressay.

I'iahlic-kerrith ezplrz>teort. [Jncomfortable
workingconditionsnpaitheefficiencyf the
workersandmayresultin insanitarypractices,

I'roper ventilationreducesondensatioand
aidsnretarrlinthe growthof rltold.

>YrffbefaotOd®@mplianre. Thia item mill be
sat isfled when-

a. A. comfortableworking temperatire is
maintained.

b. S>ufficieméntilatioisprovided to eliinin-
ate odors, discomfort, and excessivecondensa-
tionn.

9. Water Supply. Theivatersupplyshall
beeasr'accessiblagdequategndof a safeand
sanitary quality.

I'ul>lic-I<et>Hhplrrnrrt<oftThe mater sup-
ply sit<>itlbeaccessiblin orderto enrourage
its iisein cleaningoperationsit. shotihlbeade-
guateto insureproper washing,rinsing, and
baoteridal treatmentf the cqgitipmentand
it. sllovidix.of a safeandsanitarygualityto
a<vid contaminationof tile equipmentanrl
product..

84t oke<rit¥tj corrp lio ae. Thisiten 1w iL be

satisfle<1 « !len-

a,.The watersupplyis approvedas safeby
the responsiblétate authority, or coinplies
with thePtlbliclien 1thServtreDf f'nl'if<glV<rter
<if<fna'rf><IdPriv:tte water syStem&re SCCOnN-
strurtedandoperate<dksto beat leastequako
the re<l<>mflida tons ronisined in Pulbir.
1fe:iltit Servi<dithlteaton <<@4,nManuabf
In<livi<htalVat<'rStipply Systems.""

1>All shell-stdastora<rerl>r>itissltitc’king
llit<l1>arkng nlotnst ttt«l ittrnsil tvithhrooms are
pr<>ville<itvitlt w;iter r>utets.

r. An autotnati<".<llyegtthtte<hotin ater sys-
trni is provi<ir<kchili h;is s«ffifent capacity
to filrniSh <rater>vitli a temperatureof nt leant
1:f >F. <luring;ill ho»rvef plant operadon.

< Thtspohlleatinn I» obtalr»|h'finmthe Snprrintvnd of
rh<rumentd, S «. ver»ment 1'rtartna Otrlee, %Vnvhinatnn.
ri<'.,2<1<<lprl<e<<t<ntv

<Tht' reanintnr<hornervhn»1<¥nne<Water anruplefnr
hacterinh<airaéxon!laotiannt nnt h « than a<mtnnnoaln-
terVODif thr enpllV «hn<ildh<frnrn a pr<Var<ini<r<V rn
n<|ditinnaornidefnr barleriOtoai<at e<atu!nati»u«hoot<tie
e.l <I4frnne«l ne<@rirat<’ V<»lr«'Vf at<pl<.'IUf <rether
are uvvdm<drnrurepaired aupplr r<r<htn «lrvr the<hare
t<e<di.infe<'led Bad<r< <Ouiealrorninaxnrh:<llt<e nla<le
In eonfortuit> veiih the vtandard n<etbodar<tnmmroded<
the americant'ubttc Iroaltb aaaociatioa.



d. SUKcientwater is available for all pla,nt
needa. <VOn!rreseB&pplieSvill not COnNsti-
t utecomp! ialice.!

e, Hot and cold ivater outlets are provided at
eachsink compartment,exceptthat mamr water
onlynlaybeacceptabd hanrlwashirsinks,
asprovidedby Section8, Item 10e.

10. Plumbing and Related Facilitiea-
Plunlbinghal beinstalled in complianaeith
Stateanil localp!umbingordinancesr,in the
absencef suchordinancesshall be substantial-
ly equivalengtherecommendatioostained
in the Amer'icon 8tandazvt ltintioruzl Plumbing
CodeASA Alr0.8-19&;  l.avatories «ith run-
ninghotand cold or warm!wateshallbe so
locatedthat their use by plant personnetan
bereadilyobserved.Signsshalbeposted in
toilet. rooms and near lavatories, directing em-
ployeetoivashheirliar»lsheforestartirlg ivork
andafter eachinterruption.Conveniently-
catedseparatmiletshal! beprovidedor each
sex;howevegeparatetoilet facilitiesfor each
sexshahhotberegniretvherfamily  shucking
is carriedonandsatisfactoryoilet, facilities are
locatedhearbypr ivhenthe plant has fewer
than 10employees.

Pefrlic-health explanation, The organisms
causingyphoidfever paratyphoitever,dy-
sentergndothegastrointestinal diseasemay
be presentin tlle bodydischargesf casesor
carrierssndmay thrisbe presentn thedrain-
liipesin the plants. Correctlyinstalledplumb-
ing prOteCtdlie Ivater supplieafrOm baCk
srphorlagil'oughl iplOper'lynsalledflXtues
or equipment. A Safewirtersuliplyin a plant.
rorltributesto productpurily 2ndto the safety
If the ivOrkerS,

Handwashing facilities, including running
ivater,soap,and..a»itarydrying facilities, are
essentialto the !rersonatleanlinessf food-
servicévorkers. The posting of a handwashing
signis necessaryto remind plantemployeesf
tllisiinportanpublic-health practice

Strtirrfnctoryromplinnre. Tllis iten>lvil! be
satisfied ivhen-

a. Plumbings installerl i» compliancéyith
Sta,teandlocabplunlbi»g ordinancegrissub-
stantially equivalentto  the recommendations
contained in the Amerientt .standard Irletional
Plu,mbingC'odeA8A A408 1.95,5.

sTkr publicatiorsokrainnble trom rke AmericarSocierr
nt Meehnnre&aarneer29 West sark St., tressyork,N Y

10

159

b. There are no cross-connectiotrs betiveen
the approve<iressurevatersupphy2ndwater
frnm a nonap!irOverlSorlrCeand thire are nO
fiXtures or Cimllecti<»Ighrough Ivhirh the ap-
liriivedpresureslipplyrniglitbecontaminated
lly back siphonage,

c. There is at. Irstst 1 lavatory for every 20
ernp!oyeasnorrghe first 10Cemp!oyeesnd
at least 1 lavatory for each25 employee#>
excessof the first 100. Twenty-four lineal
irirhes of ivash sillk or 18 inches of a circular
basin, uhen provided with wateroutletsor
suchspace, ivi be consideredquivalentto 1
lavatory.!

d. Handwaslring facilities are convenientto
the ivork areas,and are solocatedthat. the per-
sonresponsibléor supervisiaranreadilyob-
servethat employeesvashtheir handbefore
beginningwork and after eachinterruption.
Ordinarily, there should be at.leastone lava-
tory in the packingroomfor useby packing-
room workers.!

e, The lavatoriesareprovided tvith hotwater

at least100' F.!, either from a controlled-
temperature Sourcewith a InaXinlurn tempera-
ture of 115'F., or from a hot-and-coldnixing
or combr'natiorvalve. Steam-vvatemixing or
Ssteam-water combination valves are not
acceptble.!

f. Suppliesf soap andsingle-servicln»<l|
toivels are available nearthe lavatory.  Other
sanitary drying devicesjf approvedby the
Stateregulatoragencyare also acceptable.!

g, Handivashingignsare postedin toilet
rooms and near lavatories.

h. The toilet-roondoorsaretight-fitting and
seX-closing.

i. Thetoiletrooms arekept cleanand in good
repair.

J- A.supplyftoilet paperisavailablen the
toilet rooms.

k, At, least 5-foot-calid!e illumination nirt-
ura! or artificial!l is provicled in toilet rooms;
and toilet rooms;rre velltilated by a direct
openingto the outer air, or by a mechanical
ventilating systeni.  1'xharrstfans, if
should havea minimum cap;lcity of 2 culiic feet
a minute per squardootpf floor area.! Air
vents should lie screenedor li;lve self-closing
lou vers.

1. Conveniently !ocate !, srplicate toilets are.
lirovided for eac!rsex, exceptirig that separate
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faCilities nee<1nOt be requirld 3>lier f;illlily
shuckiiigris ‘irrii<1l on ali<il;ltisf;i<t<>rytoil<ts
ar. loca <l nearl>yg>rdien tlir pl:ilit lisis fvivvr
than 11 e nployes. T lie nil>erof ivater
rlosets I>r<>vigkI<iiliplies wit li alipli<;il>Ir St:itr
lans. In tlie al>senre <>fsurh la»., tliv. folios-
ing nuirilx'r of ivaterclosetsslioulil | >&>r<>ville~i:

N>imtX nf Water

<lliw;it<r-<:I'r!:lt«>h ivitg<i-<lil 1> lylvI>ih
I >ul "Be<>fiIS;imlary ty 1>rs0t it eXrr'ria arr
I'lot; i<c ! I>11"L otl [i'1 Or rek'nt s.
L'r<yrifi<r? r'rr>rr >/rifi>r'iThis t<'r>vill 1>e
lait i. lir<l ivlien-

;i. Seiiii<reis <lildijil<red!ito 1>ill>li  !vie<3'l
oh<Iri < <possible.
II, Ally p!'l'latn le vilge.disIxis:il ~ f>i<iities

[till/1 1 litv. <'Oiiltli<'t " llin | Oj>er,!t 'dso os to

Number ot emptoyecg closets’ < >|I>plyvith State anil 1<Xate IllirernentSand
1lrii ies:ire a«epteil Orilyivliere tv:!t! r-<iirriage,
Matc — V<mate syst<nis:ire infeasible. Any tieivly constructed
i»<lividual ivater-carriage systems;ire at least
3109. 1 1 e<l»iil to the rec<n»»ierulations contained in the
;é’:g 4213 23 2 "Alii»ii!l of Septir Tank Prartice,” Public
50 to 74' 4 3 4 Ifvi il i Service [l'ublirat inli '. 9. 0>6.
75to 300 r5 >5 <. Xo I»imin  ex<ret;;lre accessible to flies or
r<l<lents.
> Wherevesnataeprovideohecsier clOstgstharchésumber 12. Rodent Control. Sirellfish-processing

epeelfiedayl e snvidetbreachurinallnaianeé>espbashe
uumerOfve<sloesksuclear<shouldn< | e reduce@saihisn
<wo.<h!radwm!n'Inspecifiedi.24-In¢tougilli,econsidered
euutvelelod urinal.

> Onaddi lunidstotereverg<emplOyese thefirStO0.

fii. XO I fpipes Or' vaStepipe&e loeateii
Oier fo<xl 1>r<>reSSHigrStOrrigecreste®r OVer
areas i» ivlii< li <liltliiiers or iitensils are store<i
or i"ished.

ll. Sewage Disposal--Sewageshall be dis-
rhar<i<i irit<>liiil>li< hewerssvhereverpossible.
1Vhe <prii')it» vw"l g«lispocalsysterlisnustlle
«tilized, t liey !li;ill 1>e< ongtii<r<l ax<>rdingto
Stateiil<l |<>&d «"<1llire»lvnts1>rQ<le<ilthat
privivilli: II - 1>« <il>tilile oiily iilire ivater-
rarri;ige lilteliis;ire not feiisilile. All rieivly
I'Obstll4"'d ! t kMidli;1 1 vwal v!'- lirr'ligv, h Vstil>S
shall I>iat Ifalt e<llil to tile recomnivn<lations
<'olltail'<<liii th"' "thlnuill Of S 'pti< Ta»k Vra -

tire," Ii>1 i< 11 litli Scli i<l 1ii'>1 i<;itir>n Xo,

All -1; g<-li.in>SlifI<iliti .. li:1 1>80
c<>nsf»l ted;l!!  <lii>:lilitiiiied tha wu;! Ste iVillI>e
iiia« ssililv to flies uld r xlents.

f i<1>1%6 'rlth r,rpd>I<ftiuy>, '1l'hi' oiilllsni i
<'Tilliigr 1 yl>l<<>fgker  1liratyPl!Oid fl."Vrlrii |
dvlviit<l 3liijii [>4>lvs<'iri tli - 1>rnhwdtshilrgt<s
<>fri' s<>I'<"ii'l'lers. IVhen . eii".ig-<liapOSal
fii ilit i<a;iri <>fi«iti. f;lt<>nyl>r, the!'eialeSS
I><Hslill' HEIETht'! 1211 h 'lll«[>i'ol'esse!liny
vit i fit") |

IX'<I>r»l < rest;litliti;iteil ni:iteri.'il

liv<idbi tlivs <>iro | lits.

rar-

s Thigpub! ra<inh» shin<nableroethe sues>nienders{
ri<le<>men<@d, Ovel'jin>'PI'I>>[I>>gn<'eyrn h'lI>gl<I|
0.r.,20402,er>ceecC n<.
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I>'[:Nits!1Lill be fr<refro!i! r<xlents.

[ relrlir-A<'rrl fi. eJ'rf<rrir<f<OROdentS may
«»it;i»ii»;its t lieshelliisli, utensils,or containers.

>irrfsfrreory < rrr>!IpfirrnreTliis item ivill be
ehl't Sfied ivhen-

a. The plar't iS so cOnStructedasto prevent
rea<ly entra»«' of r<xlents, anil tliere is no evi-
den<o of n><lelltsn a»y plirt. Oftire plant,

h. Itcxlentiri<les ivlli<li are llichly toxi< to
1llnm;insa' not st<>rliii shelllisli-pr xessiiigr
plaxts,:in<lare.not usedexwllt «rider tile sii-
perviui<>k>f:3ire». e<lpest<ontiol ol>era oror
otlier qu,!litied spe<i;ililt. Ito lenti< iiles < liicli
Ei;iili a I<> t<>sicilyf<>i liina»sslioul<llie i<lent-
lied, stored, ail<liise 'li SlIC11a, li'llilier as tri
preveiit < olltan!ilaibn of flic 1>roil !rtor ingre-
<lie»ts, a»<lto roasts no liilit i liazards to
it 3>lovers!

1:3. Construction of Shucking Benchesand
Tables. Tlie tops of shurkinrlil'l'''hvs ‘ilid
tal>1s5:in<li <lritigru<iug",i'1l»<la livight <>fiit
le:ist '-' fi'<'t «boie th< 1>erikt<>p.all<ill he,of
SniO0t1<Orl<'rel<' <'oi'lo. | in-i<ehlsti'lilfiietal, Oi
<ititr dur"thie, Holllibl<>! I>Ill lll:<tvriz<1, t''1 frOl»
<'I'li<'l $u'icb<x<'oli.l I'u 'ti'dhli ilr".Nragels<'Oiil
I>letali<lriil>i<l;i»ils <I! <eil:lu;IV frr>titli<
Itor'l illlielltisli. Sliu<'kiii<r I>l<>ekesliall Irv eaeili'
<lgllial>1". LV<><x}! lhic< kill« I>1<kks. if iisi'<1.
hiill Ix <if s<>li<izrie-1>ii<¥ <instr'u<tioiiji«!
li:ill  hi<e:isily Iv»!<>l;lhie.  Slii><l iii r blocks of
l'a or <Wi'l" ti>1"iiiit "' Is:1 1i 12N> &'l
Stilillsoi stlill., ifi»iy, . li:lll In r>f I>iinteil,
tiii»hl'<il  nkitrr'l:il.



I'trfr ir-hraffh cap <ilration.Unlessshucking
Elen<qgl!estands, blocks, and stallsare madeof
sri«r<lth»!a eri:il an<iare easily cleaneil, they
«ill beorneiery dirty»!N3. niay rontar»it'ate
tlie sliellfisli,

Srrti<frrrfriry rorrlpli.rnre. Tliis item will be
sat.isfled w lien-

a, .11lking ben<lies an<tontiguousivalls t<|
li lieiglit, of at least2 feet abovethe.bendi tops
are of amnoth co ilcrete, corrosion- resista it
ni<tal, or otlier durable, nonabsorbent material,
free froi» rra< ks.

b, lie»chesdrain conipletcly ar!drapidly, an<1
drainage is directed aivay from aliy shellfishon
tile beli<1! s.

c. Sl»ickiiig blocks are easily cleanable; of
niintoxic material; of solid, one-piece construc-
tion; and, iinlessan integral part of the bencli,
are easily removed from the shucking bench,

Ibad is acceptable for iveighting breaking
blocksonly willere theshellfistor knife will not
comeinto frequent.contact.ivith the metal.!

d. Stands or stalls! andstoolbareof painted,
finished material.

e. Shuckers'stoolshaie no attachedpadding,
»li<iare soconstls!cted asto be easilycleaned.

14. Construction of Utensils and Kttuip-
ment. The food-producroneof utensilsand
equipment,induding tliat used for ice-liandling,
sliall be made of smootli, corrosion-resistant,
impervious, nontoxic»iaterial iihiih ivill not
readily disintegrate or crack; aiid tlie utensils
and eqliiprnent sliall I'e so constructedasto he
easilycleaned,an<Ishall Eiekept.in goodrepair,

Pub "eflcatth ea pl<nrfior! ', 0 1anders,
schucking pails, skinimers, liloivers, anil other
equipment or utenails xvhicli caine into contact
ivith the shucked shellhsh  and ivhich have
cracked, rough, or inaccessible silrfaces, or
ivhich are madeof improper ma,terialare apt
to harllor accumulationsof organic materialin
ivhich bacteria or other microorganismsay
grovr. These microorganisms may later caiise
illness aniong those who eat the shellfish, or
spoilagénthe shuckedshellfish.

The slime and foreign material ivhich ac-
curnalate in hloiver airpipes beloiv the liquid
level afl'ord an excellent breeding place for
hacterizi. This material rn:iy lle dislodged and
forced intr! tlie Iritrli  of sliicke<l sin lifisli then
in tire hloi<er, thils iilerelising t lie balterial co!'!-
ter't of t he Sliellflb! i.
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Srrtieffretortj rompli<rlteeThis item will be
sat.isfied when-

a. All pails, colandersskimrners,paddies,
tables, storagecontainersreturnable contain-
ers, blowersand other equipmentwhichcome
into contact with shucked shellfish, or with ice
used for direct cooling of shellfish,are con-
structed of corrosion-resistant, nonabsorbent,
nontoxic, smootlimaterial which  will not read-
ily crack or disintegrate. The useof enameled,
tinned, or galvanizednaterialin the food-prod-
uctzoneof equipmenbtherthan single-service
shippingcontainerés not acceptable.!

b. There are no exposedcrewpolt, or rivet
headsin the food-productonesand all joints
in the food-product zone are welded or soldered
flush and havea smoothsurface, The use of
welded joints which have beengroundsmooth
is recomniended,becausesoldered joints have
beenprovento be generallyunsatisfactorjor
equipmentsedn the shellfishindustry.!

¢, Tanks, t,ubs,and shucked-stoclstorage
containersare solocatedthat their top rim is
at least 2 feet a,bovethe floor.

cLAll utensilsand equipmentare in good
repair.

e. All equipmentjncludingexternaland in-
ternalblowerairlinesand/orhosebelow  apoint
2 inches above the overflow level of the tank,
and blower drain valves,isso constructed asto
be easilycleanablewhenperforationdn  skim-
mers and colanders are smooth, to facilitate
cleaning;whenall internal anglesin the food-
product.zoneare filleted or otherwisdabricated
to have an interrlal radius of at leastr/4inch;
an<! when there are no V-type threads in the
food-product zone of the blower. The use of
«ire meshin the food-productzone of equip-
ment iS not.:i creptfilel,r 5 onfond-produCt
zones of equipment shoiild lie so constructed that
they can be ke.ptin a.clean, sanitary condition;
seams and joints should be ivelded, ivhenever
possible; outside seams should be welded or
filed «ith solder; and there should bc no in-
accessiblespacesin wiliicli dirt or organic ma-
terial might accu!ntllate.

r SanitaryStandardslesrribinagbe COnatrnCti@®ca!mr,
tlltines.and p»mpansy be obtained from rnternstlonahs-
sentation nf rank Ond Foo-~tfian!tnrianeinr, !tna .'ff.
Shelbyelligad. tnlbilelralth  Serri<ePobll<'stinnNn at'A,
Baeulishfndusrrpseulpnrci@nnelruri>on  <rostra.nbts!sable
from PHS rralr>naDil'restOniatrnaulrtednr sanitaryrnn

iructinn of shellashblouer tonk., sk!rnnierngetornab!
shipp!ngnniaiaeraani! sh»Ckingucketand pan&

May !9cts



f.o L filisi<io roileisricdii it ilie 00 tie i <irird-i'il
wifli:1 i <.

g. 3iiil iir ilii
ri iiilaiil »iiti riil,  I»<vifel vo tliiit tlie ril» <>f
I I<»re <iririg «irlliiiner — will lie iit 4iiit "f< |
;iliiiee liie tl<ror, i  pr<ielile<! »iiili rall < lii'tei
frvilil  ikil»Ir>error:»i<l  1>10<ers, I»lleis liloii eri
iliv<liarge <liregly li! a skir>irler.

h..Air ii»r»p irltikei rire I»Pate<in a 1>r»-
ei fe<li>liie,

i. 'Onfainrrv arr <lan; are fahricrlle<l of
»<int<>! i<I»<<ill, waxe<'l p»I>er, glass, or other
Ir»Ja'rel»ni nil> <'rllil; are SO<}iSite !ledan | fali-
riri>te<l that. the rr>»tents will [>epri>tarte ifroin
rO ill »i»at inn <1>Irin&iiippingand Stnrage;
CO<'enrfret>!malllenntiiiner@re
as to lir<itert tlat po!ring lip of the nntr>incr;
an<l r<l«rniii>le <ontr>i»era av< sralel i<i thai
la nl>eelllg'ii i1 adletc<'kl.

jo XNl i>l<>iier tatiki, sk!r»nir r», r f»n>al>I-
sliiiipiiigiiir=stirl >'ijlii>i'k»Idg>lii k<"\atlil i>fiii
pi>rih:v <Ti»il '<>ririitiille<i afli r 4<pt<r>la .'ff,
10S,'5)1>ill rorril>ly ieitli  hi sii»it ati<iii re »ire-
IT>hifi < in>fr>iil<' 11» tli'. Pt>ritf~tr  /r«f«Ttrry
Fyr ipti>rit f 'rerwtrrirtr'ree 6°'r rTlr<lii>lillihe iliy

illi le friiell +F i1 1" L'l Pi»>>L iqelilg<'lli'l i< ir
f>if+ r gii>ilil rlli<i.!

15. <general Aeattliness,- 1'ri »ii i~ hiill lir
kei>t< leaniili<lfr<aiif litter an<Ir»lihiili.  hfii-
rellnne<»ii»iiill »»>!sr<dvtniirn>t ariilartii lei
ii'liirl> arenr>tli <aiary to iilar>t<>Irafi<iliisliall
ri<ll. lie store<!| ir> r<rin!s»scil  for sllell-it»< k stiir-
ag, iliirkir>g, parkiiig, or r<p!>ki»g,

r»ii i< aliirtial or fowl rl>alll>é&em>it <tb I>e
in n sliHIf'1>-processingla»t. The ill<11-I<T«
it<iriigi, il>i«krtig, r>1Miti<king liri'tio is of the
Hiit'll ‘ieh 'niin iiii it inti, aliali Ire reatrirti | t<>
llle liari<lling <if ilielli'sh, | n:ii>tli<iriae<ler.

~>nsil>i¥ lieexdile<frriln >eiilaT>t.

I'Trhtirbr<!lttr~trtrrr<r tioAThe preWArr Of
ilt>ui vi ivinil»ni t>t a»<lii>»ferial it'terferes willi
fili'. 1>r<<IHehr>ir>gf thr liliil>t:it><k' liip-
nie i , an<ilnr>y, I>eref<>nesir>trilrstiin<link tly
t<i< ontarninati<af tI>»foo<8>ro<i»T>fvhell or
ili likk«l strkr»ayiePonarbinx»teliy ib>!Ineib
arir»al,, ro>da,or ro tents.

Nrrtw jrreetrereet rerepfi Tn<tTi>is itelil will be
iiit isi<t irlien-

Ifa erial:>nil eii»ii'ni<'tltnot in routine !lie
At Lt it it<irl i d for sliell-Sto<k StOr-

?Tiii Naki

162

iigi, . liii kirig. 1»«Kkirig, rvl:i Kking. rir <'iiliracr
it<iT'l>g<".
li. 11N ~I><fitiii k ~I<il.:<gdjiri Lirig, iiliil
kgl 1l .ff1 it If
iISH<'l i>1>Ldi>>i111>%  -li |Itiili;i i liri rig

Xo il >niesti<nriirli ifs. ro lint>i <>rfi i.l are
per »ifri in shelllishL>roceiii yganti.

il, t?2i>lyp<..rrrinailgagpilri paking <ii¥q-
I H!SS!Iper>'iSorpervor!neljll'f 1>dae !I>Sile -
tora,or otheri>emirlg p rliirally aiitlli>rir&lt>y
| heplant nianagerareilllo>redm | hiiihell it»<'k
itorlig ', vh>li'kitlg,<ir 1>arLi»gr<~»»«l»ril<g
periT><ks>f<iiieri>tin».

e. 1'r<'rliSPare 'lI'»l lin<ifr vV Of littr anil

an<leif<igne<l ruliitish.

f, WVI>I»'kerd<diiil gii >ill<lir ti>i" illgkke
till<'kileg<iflbRAllytill>'|><ri<LI¥'X<'PJ>t Inn
Irb»yt>a!>i>ill' inl il ip<'l"<i kats 1> 't 'I'>Hlil-
liliyiviniay w<>rkn lailli tlii ii:«-klrig r<>i>nnil
liiliiirking r<vrrir. Iniiii liia>ai, i>Bipl<iyiv
ill<i<>1kére I»ir<vlitri i ll:»>g<»priil>i;<i><ill.l|
11 lliin<lil I><it'<il'gtfiilieP 'le kgt I>R> 'k
ing r<s»».!

1$. 'leaning of Bui/dings and Kquip-
ment.- +I>»ikilig liii>ili,  liiiikiig . <iiili,
llil'.cili 1, If riei-iiry, iealli iif t lie. li< 1l stiak
i iir;>geiiirr»iziriiliarl<ixi;iri<11»ii  Lri>grrainla
+» I i< Plriirli'<l fiiithill  I»sr»f'silftrr Hii* <li~
I>1>irilfilly It<lie ‘tliveil.  9»>ili>ii s <in<iik 1-
lighi ilizill Ti 1ilit i livi. [t f!igi'rrit<irsiheill
lai kilil i l<v»>. 't i<isilill>i'n pt<'ni>Isij ii'l
wiil'k ilI''fr<i'<'sjli<'lli<I>rig lie  <"Sterl>i#li<i iii-
I<in:<l lil<>irir airlirles  a»il lil»ier il>nir> r;>I>i,
ili;ill Ire I<;»lediy a<illiliii>gieitli water aiiil
<Ir rg<»li>i<iiiliirlg wi li li<i:il>l@ ilfer irilhit!

SI<ii>IRE<'If lIl'Lei rilrelHltlls  1>a'vikalii'<l.
[irtilrr-1<rvrltA - .r/rt Irltrtireer- - 1SV W»k-
irlr fg ir --1- It rli of

i oritlin>it»it i»gr iliellt  li ihiri»g ili»i kirlg ii»<I
prx<ising. +»«l'<l .-lillliill ia»rii>tlie Lelit
IP>riill> Isid<" If lie "IN ' | t<ii' >1}>HI>t<k’ it>1ir
iiitli Pili>Nir»i i i<lili i liiii »<it  i>Perisiri>tiz«l.
Lliii teri. i<liil rre:iirierit iv niif i ffii ti< irrileii  tli<
Visii>»<rir |- t»'1 h<rr<»lhly i leii>ieil.

I he«<I ' rl I»irliti>r>ilf  I'><IP<Issi! ricanilli
firill < 'i'< il i lierl<l »i<<intht il 'fh<NI if
lii'l 'I'I<' " >1'<all!ll 't Scil'<'fvl i'e f <l 1i!
1> 1 NI>1>1-liirl<1>it IMf<Talsdil al of ii'llll
i r>l~tr><lit»> | i> el>illi I'>lie I>pi lie i '<~h<'dl
i illle>>nikd iif '<l<>iiillesk:lr  I>e+tie 8,">ih«]
"it> 1>1i<e," 1?Pteryglit»:iii Irl»sl>e, ii« I»iiiri ~
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sI>prit#rus|Hest<i<dtm

ecildorclearling yingteltietarik's ligwiiilevel areplea<le<l

wliilli»ie» s»cliss blriwcrl1x»t'sliiid 1>e bvscrubbian]J’itea eIIiI'ItI4<<'gedh1»<<t I»S

ala<hllle.
S NK WASHING

1VI<silikssliritlld»<»<tiltd>fpervious,

»<irlt<>adxl erii<l4ii<k<I»»1>[t<St»estittsild
|>dargmar»<dh 1>errtdti crinlpleieinier
nlo»of lit l«rtrisfutensito Ix sink-a<<sir<A#.
sek>«ilriliilpa»enfliiil<lic 1>r<iviiloxlt lir

si»ki<iplea»-lvateping>etw<tksaSliingl EX Ve < oricerit><as»liprove

anti I>acfeririiiativa »<enfi»<less<»nether
accfptalildietli<xkufi asa slirayri<tseis
Brt_>_vi<|e<l_1r,| lie casdf liar el-icirli4featnient
yilil» L TIPS Ut<'>1 &' 1 hndl'l
fhd>rirri<<hitreatnietdiilri»he»idyaC-
ron<plisliesiittl a»eri«i'liji tlir sew»»lconi.
part»le<itif hi<« ciiliil tres nit<tiy r»eaiis
of i»I»torsi<»»ehr<iiiil sot» I<>rikr»i 17a
bl! lisale<' «lidelime «i<ilktrme<di>ux 1
bdirovidedortliisol>tation.

St'trm >afCompartirnfrifrgotrsil'mgrok

hlethod o t>tie<erie datreat- hirtiurt of rinse
mc<it
tnttritra<A<i HPI'ivV

Stsani cat>rtrr'l |
Hot water
Baeterie rfafoo i<iron 2

"Ni><app >rat>r.
IN-PLhCK W'hSHING

11 ensiksnd equipmcnivhiclihaveo be
was!<éih placeWwill requirdhesaméhree
stepsfwahlirin~can<fiactericiftaeatnlent,
A watertigbontainesyclasa bloweank,
is heswfaslie@>preparing solutiaf the
detergeintthecontaingselfandusinghis
toscrulll partof theunit. Rinsingpref-
erablghoulzkaccn<nplisheithdryorn-
plctelllli<igor bytliorougipray rinse. The
1>arteriridedatnlemetliodsaredescribed
ifem 17,

r>fr'dfr>rfoo3fplirfncerliisiteni Ivill be

sa isfied when-

a..ilielbstnskoraggjuckiga<igacking
r<x»asecleanedthi? lioudftethaiay's
<>pdi lofts ha'VeCei<Sed.

b. AllufensilsgiiipnitantitrerksurfaCes

i»rliclintheesternahti»terndtlowair.
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it<gthitli potablewaterivithiii ' lio<irsafterthe
<lay8 olk'rttt I<inshaVo<'caned.

< t'lea»ed>e»<'lief|ocksan<i stalls are
li<slteat sI>rayeadi>ftemsnecessaand
at leaso<ICG=arldveekkith aSOlutlr@ruitain-
i»gn<ites$ liart | fparts>cniillioef avail-
alilo«lilririn«or <i ierdisinfectin@gg itsn

y ti<'
ate rtgulafr>rya» horitv,
ltcfrigerators are clean.
0,Ad«1»ateleanugailities, inrluding
sliikshac eriri<lelgterge» andori sliesre
available<uvitlinthe pla»t, AVlterecheniical
liactericidaeusea, tlird con<partment
hi>rayinseniist>anstalletOpernlitaclean-
wats rinseht wearwashingand ba<'tericidal
fresmont. !'ni»lc cox»<ilarilcnts shoukl he
Ia_r%aee»os%%toper»litConipIetmmersicxmf
t likargesttensl tdx washed.!

f, All slielvegbleanatlierequip<<ignt
liesitu<.kiramtipackingf>orraaeclean.

g. IVasldat<kdlowersandcontainersr
sliuckerl-stdr@ldingaretlusi<eat spray-
ririak1trkh tap<rateftereaClemptying,

I'isniatl ingis not necessary,!Periodic
< leawater flusling of shuckingbendas.
i<tensikablSurfaCesd>tilegtliliplilent
di<ri<ilokingperi<>ggeco»i»<ended,

17.Bactericidal Treatment of tltenslls
andEquipmentAlt utensilsndequipinent
i» tioshirkingiiti<itski<igo<>»wikikcor»e
int<c<>»takkll sli»ekestielllisehalllx'sub-
jede<ikiane E&vels<critirlalprocess the
en<bk;«h<ligsolierattin.'

E.argeg»ipl»esvlitdi liiiglit1>@<nntaxii-
»aferbeforesisgliiill 1>#eie<at lie en<df
<a<kliiy'oi>ei"i< adwlsli<Idesubjectac
effaice |>aerii<l>itatllenti»t»tedie’ly
I>ef<>reuse,

R<ttu<'»libhilrl>'I»f rHit'ls, if use<ll'l’
siltiletedt<>;leffedie li:icrikhllf reit i»e»
1>risshoil tier<hy i<elli<'d<i>gisede»<are
1><'r>tw'ferlitgiiiiSHIIL<I'II:1" Idit<lbile<i

~containers<sb<tmosshisn subjected bn<tirli<nl
treatmenshouldots~ residuabart<'rigblotseniirrof trot
morsthan 1 psr mtilll»siof raporit>gn s<t»iPm$mt
urer 5<rotonlrpt'rS nnnnrinrhssli s, 1 ptr *<<ounsr'l
OffOOd-eon<metfns in a ouiof 1 son<pissi Srdrtund-

sard Vs<budsor rlir frsonainu<r@ <!air<kssdortufur

Informatioon nppnratread prorsdrrfes rnnbtndnss
Ond~ <vanont |

htar it<i



>gnount®f CfforirteCore<pounlsgutredh give rtpproztmafe tfO0p.p m.of Cftortné>Read< yAvaladlehfearur<r>y
Devres

Volume of water

Dry chlorinecompoun<Isv>>ilublcrhlorin<

J.iqu><hyp<>chlorite solutu>ns-

gullet>s! avuilahlochlorine
16 percenf Z6 percent "n percent f percent 6 percert
20 5!t tbs 33xtbs 13<ths | cups. 10 th».
40 | 1tbs 63>ths 21$tbs. 3 pts 131cups.
1cup IG tbs 3Q tbs 43<pts 2 cups,
13tcups 1334tbs 4V tbs 6!4 pts 234clJps.
| j4 et>ps 1 cup 6 tbs 4 rits 3 <'ups.
160 2}{ cups 13xcups. 9 ths 6 gts 431cups.
200 33$cups 2 cups 12tbs 2 gals, 3 pts.
Moxa
Dry rbeasurs Lt'qu<drttearure

1tablespoon tbs.! approximately G.3ounce.
1 cup or }-pint approximately 6 ounces,

Pufyla-hs'cdt eal>7<4itlitn. Shellliall furnish
an excellent.growth nledium for liacteria or
other microorganisms. Small numbers of bac-
teria tvhich might refnain on improperly sani-
tized equipment,fna.y tnultiply to trefnendous
itunibersin the finislied pack.

8<ftisfacl'ory cc>yttpft'crytcEhis iteln tvill be
satisfied vrhen-

s. All utensils and other equipinent have
beentreatedby one or fnore of the follotvin«
InethOdS: '

I ExpOslire fOr at leaat 15 nlinuteS at a
telnperature of at, least 170' F., or for
at leasb minuteat atemperaturef at
least 200" F., in a stealn cabinet
equippedvith an tndicating thermom-
eter "locatedin the coldeszone. Ab-

sence of a tliermometer violates this
item.!
If steam is used in the bactericidal

treatinent Of blIOWers,a Suitable COver
and indicatingthermometeiare pro-
vided. A vent or valve should be in-
stalled at the bottofnof large steam

~ In nuedturand large shuebtngplants,a steam contr.et
with auxiliary steamboilerls a most satisfactoryype of
equipmentfor bactericidaltreatment of utensils and
a<tipment.

>sThermometestioulbe accurateto witbin2' F., should
hare sealsdtetslonsiotgreaterthan2' Y., and shouldhr
~ dnstallechs to bevastlyread. accuracy of thermometer
shouldbe chechedit least oaeeeach year by the State
regulatoragenry.

afar 1966
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1 tablespoonor 3 teaspoonsapproximately 15 Inilli-
liters.

1 cupor 34-pintapproximatety 16tablespoons.

CabinetSto pernlit the diSchargeOf
cold a.ir when steani is admitted.”

! Immersion in hot water of at, least
170" Fu for at least«/zminute. An
aCcCurate indiCating tltern>OmeteriS
providedand used,”™ Ordinarily, a
t>ooster heater is neCeSSaryfor tvater
to be nlaintained at 1700 F.

In the bactericidal treatfnent of
blotverdythismethodtheblowelnay
first be filed «ith water and then
brought upto 170 F, by the addition
of steam. This temperatureshoulde
checkedbythein<icatingthermometer,
and the I/2-ntinute contact period meas-
ured a.ter reachingthis value. |l
piactice, it has beenfound desirable
to pruvitle n connection to, or a remov-
able sectioil in, the blotver line above
the liquid !e>el of the tank, where
bteanl or hut water cain be introduced.

I Jmlnersion for at least 1 fninute in,
or exl>osurefor at leastl minuteto, a
ffow of a solution containing not less
th:ln 5>(@artspermillion of free chlo-
rine. All  pruduet-CXlintaet SurfaCea
»inst.be tveteil by the bactericidako-
lution, and piping sotreated mustbe

>'Steamor hot-watertreatsneoBb*Hbo'tbe accepteda
satlsfartorycompliancenlessthe e<tutpmenmtr tontalners
are completelfmmersedor completelyexposedor the

loeutredimeorlongerat tbereeu'lretemperaturer higher.
throughoubeperiodf expo<ore.



fillecl. :ii'ti'li icla!sliriiys onta >ning
riot lesst li>i>1 >ck;i't sper r>illic>ro f
free chic>riiierrijiy E>i>serifor laria
equilniieiit.  Itai trrii iihil
witli  rlieriiir;ils is ri<it effer tie iinless

tlie surfiice has been thoroughly
c Eea>terl.

Itacteriricles ~ c>tier tliaii clilorine sliould not
lie acceptecby the ir>s!>¢or iiiitil olivial tests
liytheproperregulatory aiitliority Eiavelemon-
stratectliat.the biictericide in questioii is sat-
isfactory for use in coiinertion witli shell-
fish sanitatiriri, Tlie local insliertor sliould ron-
siilt his State lie;iltli organizatiori regarding
<>thebacteric'iclesri useiri his area,sothat he
may E>eertain he is using tire proper tests for
eA'ectiveriess areal concentration.

b. l.argo items mlii<!i cannot be stored in a
proterteci place are give» eR'ectivebactericidal
treatmerit immediately before start.ing each
day'soperat.ion.

18.Storage of Equipment-Equipment
incl utensilsmhic!rhave bee»cleanecand given
bariericidal treatment, shall be eton dso as to
he'protertecagainstcoxtaxiiiiatioii.

Publir.-hrattlr ra.t>lunatic>r.Tlie results of
cleaningand hadericicliil t remiient may be
negatedby ii»proper storage of tlie treated
equipment.

S'irtisferrtoryromptiu>rer. This item ivill be

tisfied ivhen the treatecleg»ipment is stored
ivliere it ivi lie protected from contaniination
or unauthorizecBurn>!ling. The utensils may
be store<In the steamc:liestjn a sperialcabinet,
or iri the parking roomon rlean shelvesstands,
taliles, or rac-ks, Storage racks should be at
least2 feetabovetlie floor,!

19. Source of Shelfflsh. All shellfish
beobtaineclroma sourr@pproveldy an
rial regulatorggency,

Public-beneathaplancrtiorrThe positivere-
lationship between sewage-poE!uted shellfish
andenteriadiseashaseemnlemonstratethany
times. The bacterialcontentof shdlhshwi! 1;n
general,mirror t lie E>arteriatjuality of tlie
ivate.r in ivhich theyh ase groivn. Because
sire!llfishpump and hlter a large quantity of
ivater, tire bacteria count of the shellfirsh will
normallyexceedhebacteria countof the water
in ivhirli tliey grow. Tire s!>ellfish-watetbac-

shall
0%-

terii ratio ciepenalpontlie she!lfisepecies,

>inter temper".itirre presenceof rertain chern-
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t rejit>i>ant

ii als,;c>«Bv:cryii>g r;ipabilitirs  of t lie inclivi<!rr;r!
ariinizils. If tli* ivater in iil>i<li the s!>ellfis!>
;ire g>c»vri >>it;linsselv;ige,l niay beassulllecl
liat tlie slielltisli » ill «Es@c>iitairssewagebac-
teria or viruses,someof ivliirli rriay be capable
of c;iusing cliseasen man,

Furt liermore, rliere is evidence t liat or-
ganisn>gf the Salmonellegroup,at  least, will
survive in sliellfish for a considerable lengt!i
of time after harvesting, Ke!ly and Arcisz
'Surviva! of Eriteric Organismsin Shellfish,"
Reprint Xo, 3240,vo!. 60,n0,12, Dec. 1954 pp.
1205-1210,Public. Hrerlth li r]>orts! haveshown
tliat viable 6'. srhottmsrel eri>villpersist for at
least 49 clays in sliel! ovsters, Crczsrni'tree>
eirgi>iiccr,stored at a temperature of 40' F,
lloivever, therewas little evidenceof multipli-
.ationof the bacteria in the shellfish duringthe
storage period, In the samestudy, rt wasre-
ported tliat, S. srhott»ruel/eri persisted in soft
¢ lains\Vyaarerrcrristoredata temperaturef
4tE F., throughout a normal storageperiod.

Other public-health hazardsmay result from
t liepresencef a naturallyoccurringparalytir
shellfish poison in certain speciesof shellfish.
The occurrencef this poisoris apparentlyre-
late<ito the concentration of a dinoflage!!ate,
gonyarslaa, in the water of the growingarea.
Speciesf she!lfistwhichmayaccumulathis
poison under appropriate  conditions include
.Elytilus cnlr'fcrrnicrnus,,'llytil~ eclrrlis>Afya
nrenarin, Saaicfomut gignntius, Donaa serrrt,
and .kfocfiofcen@\'olus. The poisonoccursonly
iri »ell-defined areas and, in some instances.
only during certain seasons. It is not ivide-
spreadover all sirellfish-producing areas.

C~king doesnot insure safety of shellfish
since, in ordinary cooking processesshellfish
may not besuflicient!y heatectcsinsurea kill of
pathogenicorganisms, although a consicler;i!'>le
reduction wil! take place. Oneinvestigator i>as
founcl that oysters must be held in a water bat!i
at 1:38-142' F. foi 1hour before the colifon»
countisreducedo zero. SeeS;ilafranca,E, S..
' The Effect of Salt, Vinegar, and Heat on the
Coliformsin Oysters,'Ttic Plcilippine.Journnl
of Fisheries,vol. '>.no. 1, 195,"t.! Also, normal
cooking processescannot I>e relied upon to
destroy paralytic shellfis!i poison if it should
bepresent.

Tlie primary safeguard i» tlie entire shell-
hsE>sanitation program is, tEierefore,tliat of
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<il>fillliittg hI>ellh.!i whic'h are free cflis< as'-
i'analt<g <ir+lttlsttihi —anil yrlit<'h iiinlall'l, st
nl<>sti>illyr<!tet»ely sriiill ililiintit les i>f ti>i-
sr>ri E f hliell-sfix k fr<>ttl >awltge-po!luted iir
liiglly  t<h<i<Srdts aiai sliuikii!, flicn all»<>SI
all of tlie <>fliers<initary safi g<»ir<lcif t lie
cm>Xafi re< ertfli at<<idir<igrhrn li ill li<Meil>ek
i ir<ui» v erfed.

A'ittt'Nfitrtry rittttltlirtttre.--'I'llis  iteni wl'll 1>e
iattisfli'<l ill<i'n iill el<ellfish ari. <>bainii! fr<>m
i>n<<>INOre<if lie f<ilh>lvittgSo<troeaa! An
si>pl~>v<<drc><vitlgrea; bl a State certtlielil
sltellftsI»ltippenr <'!'a &afe-al>provediell.
tis!I-f rentnlent pinlit.

20. Refrigcerfation of Shell-Stock. Slie -
st<x iif all¢!tishsf>die Evhixliavep<xkiep-
i»g <l»illities Sitk ils t!>eSOft-slietllan>,'1/lt«
circ'niti t, an<ithe lli<lhh<'lbtlyttltttrritdittand
lytilnv ritlifforniitniv! sl Isli Ex' r<ifrig<'ragx!
<liit»g alt<i»»etliil h<>!<ling.

I'tdilir-hivtlthrsirlctnctticrn.-- 1f sh<'l!-stoc'lof
hh<'llhsh»~l%i <vhieh!ill'l'<Ixx>rke<'ping
ililalitieshi> il<>1Sfrigeraled <litriligrpr<i!Ongcd
I>jtire<tin<!flie liar 1<tia i <iilrlt»> will !><El<re the<!.

Sigiiilii; Irll ili tmis<~ I» iolifc>riil  cx><Intaitl
shel! <i<stirsit<tv <li>vernigrlith<<lRls<i<x ilr
andri' i<>llI<tilii!  I'lle>ns.

5'tttivfitt'tctrtl <xiniltlictnr'i'--Ttis itent will be
Sl Ihtli'<2ivi<'n

a. Sliell hfihk iif hilt lifish s!>eci<'Bi'lthiX<cir
kediing ilillilil les iire sliireil at a letiilicrature
Offill" 1%iir !ii, I>ilt sre It<itfn>an, al«l Wlicn,
st. poii>fs<if Irallsfir, hn<'liaS I<>a<litlg<iks,
Itellskx'lal'1EI<it<'I'nfik'd0t'1'n!itumlefrlg-
< ritfe<i€>1pl~>1<>ttg4eriods.

1>Shell-sf<k<El4ri>tit t<sifr<iniflic sun<lur-
ing Wiirln E<initliitci I'te i Sfclttni<ehSaryo
preVdil sp<il:lir<,

21. Shucking of Shellftsh.
IR'shni'k<'dIn alii‘h il tI>"lull<'l' tlat fh<'l'al'<'tlut
sul>je<'tedE i i<lit;Iniil»<lt<in.  S}1<'ll-sti>cksli:ill
hat telis<illgit ~ ftii* iif ll<I<!'ivl'n .ihlti'kd.'
It<! v lI< e alii li~! Iitia!! lie slilti ki I.

Shelllihli  shit!l

d 'rbr I>r<iaargrenh>lhinttar i<a<Lb<<ickhr >br<thetrrr
i<fhihdla elirrd i a ihr bar<rater  Iti arrrr  tlila harahat
rrlirvr ihr | I~ ritaprratir rrt  rrrlivar.I<nil<ar iaraellahrr
d<tbtbi» itriii i NrrSr'tie<ih. Itrih  al liarlrrla  raarit-
at mad tram ‘fahrirr Sraiadarrrahrdahaa<|> timri<i<i<char
‘tbah hallrrla i Hina af >ir'l i» traril i br samaSraa< hh
arSe Srr "i<art ri | hleal Shirr>'at ah i>>a<irBrd |h
‘raaslrr Sat<acklarll -ad' hi Wtw 'l ahahaahdh W. Jaded
ChrraerahaSitraar.Val b.aa <, Wia<ar 196<

Sfdy toed

6 ster ttse<In 1'I»t»ingc>mwashingshd!-st<a.k
sli<ill'» from a sc>ii@ sliprovedliv the State
r<itr<tlstoryhgc'ttcy. 1 m of <iverlicriril mater
nlust !xv s!xxilii ii!ly;ipliro'ved by tlie. State
agany, ani! itS uae !in>it<a! ti> slicll-ht<Xk
mashing

['rrf>lir.-healthezpAxttrell'ntd. f shell lish ar<
notreasonaldjiiarat thetimeof ~ shukinga
cronsidera&iiantityf tileadherinmateria!
«i  1»mireshto fheshuckeﬂhellllgiurin%
tileshusingorocessthuscofttrti>uting hig
bacteriax>unitghefinalproduct, SeePub-
lic-ElealtbxplanatiorSectior, Jten2, >Vash.
Ing of shell-Stock!

Theliacteriaoundf thefinapackisrelated
tot he Erndteyening>etveen shuckingand
attainrne<ifa temperatuadapprotcimate!ly
4r>"1"., i.e.. tlle lenyo!t <>ftinle the six!!lish are
ata temperatufavc>ratite th* rapi<grovtth
i>t>aclerig;actohstheShucking rootth>ro-
<edurewhichinfluenceé he lengh of time
hhukid shellfish are li'x>ve4;>' F. Include the
qguality and speCi&3f the she!lftdiing
shuckedhespewbf thein<lividuasliuker,the
practiceof returning "overage"or "! >lttff"to the
shuckers fhe frequency <vith e llich the chuck-
ing containerare deliveredo the packing
r<x>mije air temperaturan<iheten>peratltre
if lie slie!l-st<k Exilig sh<tked.

Thetotal ela!>sditus vrhietshe!!lisimay
h«hi'illOlt'teShut'kindrenrEvit!En<iuSing
liiglt I>acteriacountsis clri>ly relat<Elo the
psckitlg-room prOCecluréise sire of < cintainers
into whichthe shucked s!re!llishare being
packedhe temperaturef !>lowanater, the
fentperafure of the oysters, and tlie metli<xi of
< oc>ling,

Vrontthe standpoinbf 1>adtishilc>g>dual-
ity, it iSpreferabldiat th«elal>~dtime be-
tm<'enShucking anil t!I» <Itlsin<no<Itiifa tern-
I>qature Of 4>" V. nut CSet<i 4 li<iurS. Mc>r<
rapictoolingsvery<l!csirahle.

‘I'ngelurnofoveraga!titY!frc>Ithepack-
ingr<>orb thesliuik<s <volt!d>r<!ittaritgsult
in at leasta pc>rtioof th» shc!Etisleinlrheld
cnltlte Shitking EXnCl!for mOretlian '~hc>ttrh
an<is<>uldpermit at>ilndesirablegr<>Ivtiof
liarteria. YVheriend grradingof slielltishis
E>ratt'et!lt ISespecndd lull>nrfS Elfthat all
grailesof shellfish»e<lelietc<tct!te liacking
roon<at.!eaStOne<Very >!lou>r&vlierihe teln-
I>eratltreof tlte shel!llish esceedstir' F. To e«-
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i'i»iragr fr<<tlirt<kllivery r>Itlie ~ft« kerlslislI
ialitrr the Ir:<t'iiigrnw>niit issliggsbfeli:i  1lii'
sl'ur'k IIL" stitif:i Mrtw lie It t2 eIl si>i It
lii:l it " slilitkt'l" i iglif re!S<»tliti 1 >s 'X-
t>e<¥riti ~it i<'iil 1iri1 lex»!r.

Ster;igr < sliiirkl d slitllliali <»i Ittr sl»ii'kiiig
1>ell<'ll fs>' 1 ti'lgptiilrulaof I»it" ‘It>it'tbseHit’
piia'll titty <f '<rn tth»ltttikiri i>f >< sliilr'keil
slit 1llisli liy sltliiali itr flies

burke s liis alii>»n  sry 1ligli < >lif<iri>i

rout! s. Sitlre ivatet fr<>I<tlie ilip li»r ksf illay
1>egarrie<| <>Bbr ilit<i tile sliitcked slielllisli, tliens
is ar»ee<| fr>t'riiritr<>lliiig lie si<liitary <lu«ltfy
of tlit'ivaer.

i%rli»frrrlory cormlirlrlrr'.  '1'li's itein will bo
satisfied it lit'11

Yttterired frir fl<in>i»g<>mwaslii»g sliell-
stockis obtaiiiril f oi» a >at<trapprov«lbytile
r>Hi<.iaS ii e reglil»tiry tits tiry.

h. Sliell-st<irk ave ret!s<»tat>ljree of niu<l
when shucked,

c. Intv llve aliilllish ttrtr slit eke<1.

d. Tlie useof "dip" bii«kets Is lii"il'l bite I.
AVtlere r<ifi<li i<>iisdictate tlie need for fre-
<luenfrinsirig of flic aliil<'ker'diaiids aiiil knife,
it sres<»linlen<le that e ster outlets be installs<i
atthe aht»ki»g belirli r<niveniento eachshurk-
ef,or hat a tl»iv-achro»gtype of dip burket, in
orhicl'theii ater i»roritinually replacedbycleat!
tapwater, beinstalled,!

e. Shu<king <ontainersare rinse<itvith run-
ning tapivaterbefori eadi lillingio

f. Tlie return of overage blue" frrim the
parking mom is notpermite<l.

22.Shell Dilspo hal. Slitlls froln « liicl!
inca a liave been remove ellall 1>eremovelil
prnmptly fronitheel>tiking room.

Plrhlic-Aerdrkrapiannlion. Shell accumula-
tiona in the shucking<x>tmake it. ditllcultto
keepthe roomcleanand the chancesf ron-
taininatingthe shuckegbroductareincreased,

8rzlir fr clortl conpfr'artcc. Tliis item will he
satsfled ivhen shellsare protnptly remove<l|
from theshurkingmomto prevenin erferenre
ivith the sanitaryoperatiorof tile plant. Any
Inethod of shell removal ivlich results in the
prompteniovif shellw iho! tcontaminating
the shucke<lproduct is acreptaie. These

Poodaad Orua Adralnla<ratloregolrennnla limit the
~OOuarwater a the ahorhtnd eortalnerato onefoorrh<r
theeot>hettt the ron<tner
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»le lit><laiiir liile, lii! are»<it liniite<i tO, <'0ii-
v<~y ttiaskstdi;trrctsivitt dI>trr<><issliell
drill>-tt<>ledt is tsriiiit»e<i<Idiiat tin<<md
it i'll iliat tfo<al 11211'liadii'll lis 'lit»] alh<»ts)i<>t
lie dist>oe<l<if ititli bilella. Yly-t<>ntrt>mens-
'le<'stitiv hti »i'r'sss'it ili lit' vtl'lf>!tv r>f sltell
1>iled.

"1. llandling of Single-Service Cotl!tain-
ers. -All si»glsservirtr r<>fifaerr sliall be
st ro2'd:ilillititltl Is<dii a sttiiitilry ilt!!i!P1" lin I,
i li<n iilr<>hairysl>iill bs given liacteriridal

I'trblir-hildirk  rzplrrrrrrforl,  Single-service
<s>li an<ts itlirli li»ve nof t>t» storid and
liar«lliil in ii salti <tryiliali»er niay lieconiecon-
tilit<illift ~aii | I>itslit<ii' I"ili Hliliiinte  lie pa<'k
'igi'll sh "1lbsl'l.

A'irrivir<r'/r>rtrrti>lirr«r'r. Tliis it<!» ivill 1>e
a,i islieil t Il i-

;i. Sitigle-servi< caoiitai'ters anil rovers are
keli ili iriginal < artoliauntil used,alid are kel>t
<'Isatialiil dry.

b. '<>ntainrs

tli<li i»ay luive been con-

iig, orare <lis<'ar le<1.

r. 1'lantc!nployees»severyre«so»ablpre
c:li< ionto preve>itlie f»<>d- <>»teBurfare0f
solit»i»ers froni co!lling into <otitact uitli tlieir
1>ersoikrclothing,

<1, rintainer-storagero<>t¥8e kept Cleadiliil
free <>friilent or insect i fest<!i<>n:ro»tainers
i re so at<>retliht itis liresen<eof r<>dentsay
I>e easily iletertcd." a»<I| rontainer stornge
rr>on!Sare iiit us<<ias getleral StnrerOOMSOr
ii» «scil<utgunieiif at«l ! ii;iterida.

Sittgle-se!'vir r»if>li<lerdn 'lie 1>:irkilig
rr><iliiire kspf <>igt;ir! Is<irtliblis af least' feet
HIN>vdI< tirt<t!'ittd »i'Ppr tfe ' ed agni»atCOn-
;iriiinat ioii f rom spl»sli.

Mo.Packing of Shucked Shell6sh.
Sii<ikl.<lslielllial<el'all t>epaked ivi hout ex-
}>r>sittigs!nf<>< olitaxiiiiatioii. Slit>ekedliell-
fisli sli»111>ep;irke<l alill sliipped in rien»,
siiigle-service rontainers n!<telef ilnpervioi<s
»tltferi<ls,or in < lei»il>roperlyiesiglied,return-

; hie c<>raine" ' sr>st»lled t liat farnpering can
tar<leterte<IK:tet ilidivi Inal packageof fresli

trContalaerahOoithe atnredon  oeenrarha Or ea»eteat
leaot8 tnebeaabnrethe floor andiS tnrhia away fthm the
tea}la

~ Rrtamablerant- <nera«li! br arrestednlr for tutor<>lant
~ htt>ro@rOburheabel!lith

Stay I'R!.t



<>rfroze!i sliellfiishsliall !iye permanently
per<>r<ir<mthe parkag» or hil>elso as to 1>e
e Isily i isibte,the li «ker's, rd>4< r's<>ilis-
tritn!fores>I<<réded a<l<tresssnithe t>akerrs
cirr t>,Irtcrrrertifirateiluxilxr t>rrre<ldiyit lie
;it>lrevisite. Lrici>le of tht' Stlite.  <ultllin<'rs
liol ling I sill<>ri or niore st>allli:lie tlie. i<tenti-
fic;!tior! on the orit:lilier»;!tt. »»lessthe 'over
1>e<'olildBtegt"pill' 01 tiwl'itlIr'etu!ll'ig
t tieseal illgrproress.

I:iidi sh»liker 1>a<'kyam<!t'el>;«krrshall
1<«il>lwxle-<liitoe; 1k p;tk;igeof fr<astan<l
froze!i sliiirke<I bhellhsli t<3iidi<",itetile d;ite of
t>itig. ytrilisill "Il h'diriAll 9 iv 3L

Putrti<-i>crlth rJt>fcl»c>tion| liless shu<'ked
shelieliir .1>i«kaerk leacontainerall 1>re-
C bhik>tigkertOL>r<Xd«Cleaati<¢afgprOd-
iirt >rlaybe»egate I,

Tlie Stat<Ixrniit tiurlit>dacilitatesraring
liet>re<intothe}!li»t inivliirtiit >vag<.'tiii<lly
prepare |.Tlie tate<>kodeontlie prodiict
furtt!erassr'dite regulatoriitliorityin trac-
ing slielltishto tlieir point of origin.

«'r>tiaf<rrto>go»ltitin><re. Tlii»  ite»»>vill be
Vil !Sfled >vhen-

ii. Skirnrnetables;ires<tocate4lint they
>villnot >ediie <trail«igreonttile <lIrlivery
>vun it iv.

on skiminerr.

r, Slicllfiblilire nofexliosedo v>ritaniiri:iti<ili
<lilringpl'ek;!gi»gr.

<1.O»tainers,trelose<issoomfterfitting
as is feasil>le.

e. Tlie nan'eanchddresef thepackerre-
parker. or <listrilnrtor, and the certificate num-
ber, plvie<le | by tlie. abbreviated name of the
State.of the packeror reparkerare per-
rnanentlye or<I~cttire parkagso'is to be
easilyvisible. 1Vor<tingu<lias"Parked for"

c atforthr plirit<vilbe<considesadolation
of tlis it<n. I>arking irito < ontainersvitt!
<tier plant«rtilio;ltiOm»mhers&ntper-
iili'tr<l. ll<ror<ftig i<terifi<".itin irifni.rii:itOli
i >Ho!it irlrrdyiiseof a rut>Ixsl:it!piiill riot
li<ipt;inlef<>r<»ill>1ifiip=vitlithi» i em,!
Jirikruat>&#lipingro«tainriiilayt>r<lenti-
tird» ith tafr®fat 1<",12t>X&/d»<'tile> SiZze
-»<lii;«lr<>dul>stantiatater-1>rebck.

f, K:tri! rontainer<irpackagef fresh<>r
frozesliurkesliellfisbf 1 listurkepacker
or repackeha” legit>tyrerorde<oii tlie label
or packageMe symbolgiving the lateof
Backlng),r if repacketie<latefrepacking:

ro<,'c'djtafthisrequiremesialbotapply
to return!<hmoritainers."Suchcode<lating
of frozershdhshneedotbeont lieoutepvrap.

The packagingcoclesha.llberiia<leavailable
at therequestf tlie St;ltesliellhsi!-rv«ut:<tory
a.uhorit,y.!

2>. Refrigeration of Shucked Shettftsh.
Sh«<kr<tsliellfisli shall beccx>le<d an in errial
temperature of 45' V. or less >vithin 5 hours
after shucking, Storageeiril>eratureshallnot
exceedb'F, Storagat34'-40'F,isstroiigly
recommended.

A teniperature of O' F. or lesssliall berriain-
tainedin thefrozen-storageoms.

P<cf>lir-hrxrttezpfcrrtcrtior&huckedshell-
fishareanexcellemhediunfior thegro>vtbf
bacteria. Thus, it is very importanttllat the.
Backage:}helIfisih)_e(_:ooleqbromptlysot tlat.

actertavill notmliltiply, Alsoternperatisr<
abovel5' F. mayacceleratphysicaldeteriora-
tion andspoilageof shuckedtock, Alternate
freezingand thawingf shellfishmayrause
deterioratiorandspoilage.

Researcht>ythe Public Health S<rvicr with
Crer<taOdtmgtirrti>riremd Crc>SSOdt@drCtrrd
storedin iceandat,'37,5F. sustainedlightin-
creasesn coliform WfPN'dd«ring tlie first 5

or'Distributeddi," is»serbvherever»eressa§aysof storage. After the storageperiodf 5

to clarify tire riarneon tile tat>et. 'Ontainers
hohlindlLtrattor morenaveheideritificabn
ontiresi<I»v 1r;ltiletharontileroveryriless
tliecot'ebecomasintegrap:irtof tliecon-
tainekluringle sealing process,<@he
1>reserO&ontdiner®rcoverSvitha plailt
»nn!beitietlianthabntheunexpiresttifi-
SR S Er i D

'«Add><!
Ident!Sea«Gnal

xtay 1965

ays, there was a rontinuous increasein MPH
valueauntil theo5>ttay,at ivhirhtimet.heoli-
form ItfPX's exceedethe origin:ilvatues by
at teast50 times. Oysters from tile samelots
stored at. 50' F. sustained a,continuous increase
in coliform I3fPX'sexceedind.,000timesthe
original count >vithin5 ctays. In tile samesti>d-
ies oysters stored in ire and at 37.5' F, ells-
tained only slight, increasem stttndaiviplate
countsafterbeingtoredor 5 days. However,

19



wit.ha storagetemperatureof 50' F. the same
oysterssustainedplate count,increasesvhich
exceededl80t.ifnegheir original countwithin
5 days,

The fecalcoliformMPN's decreaseslightly
fromtheiroriginaMPN valuesdluringstorage
inice,at 37.5' F. andat,50 F., withtheexcep-
tion that therewasa frequentincreasén fecal
coliformMPN's at the 50' F, storagdempera-
ture. See Ttyrbdantf Temperatttrd Efdotd on
Stored Oydterd, by C. R. Kelly, Proceedings
1964 ShellfishSanitationWorkshop,available
from Shellfish Sanitation Branch, Public
Health Service, Department of Health, Educa-
tion, and Welfare, Washington,D.C,, 20201.!
AppendixR containgharts figures 1,2,and3,
whichpresenthe abovenformation in graphic
form. Appendix R also containsin graphic
formthelengthof t imenecessarptx!obysters
in varioussize containerso 40' F, underdry
refrigeratiorandin crushedce.

Satt'rffactorgompliance.This
satisfled w hen-

s. Shucked shellfish are cooled to an internal
temperature of 45" F. or less within 5 hours
after shuckingandare storedandshippedun-
der similar temperature conditions.

b. Packagedshellfisho be frozen are prop-
erly stackedto insurerapid freezing,and are
frozenat an ambientair temperatureof O F.
or less,with packagedrozen solidwithin 12
hoursafter the start of freezing;and frozen
sheRfish are handled in such amanner as to
remain frozen solid, and are held at O' F, or
less™"

c, All conta,inerqioMing shuckedshellfish
shallbekeptcove'redhile underrefrigeration.

Z6. Ice. Ice shall be obtained from a source
specificallyapprovedby the State regulatory
agency, and shall be stored and handled in a
clean manner,

Ptrbilic-keofthea.plartntion. Ice may become
contalninatedluring freezingor  in subsequent

StOringnd i'andling.

item will be

sertls recommendethat frees!usandrroseo-storagen-
partmeotbeeltutppedtth at !eastthe  fotlootapee!u!pment:
tii hutomattc temperature-repulatteontrol; ! an Indl-
catlott thermometer,ao !oats!ledas to indtcateaceuratety
the temperaturarith!athe storagecompartmentand, 131
asceptfor ptate freesersa recordtns thermometenatal!sd
onaaebfrees!otbr storsae Compartmerih sucha manner
nsto recordaccurate!yhe temperatureutttbtrthe compart-
meotat au times Record!uhiermometer chartsshou!de
~ etatnefibr at Icast year.
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ShuckedsheHfisipackedin non-hermetically
sealedcontainersnay alsobe contaminatedy
dirt.y ice. When containers of shellfishare
storedin ice,a partial vacuum is fortnedwith!'n
tlie containersrhichmay drav! water from the
meltingiceintothecontainer.

bal'idactory corrbphnncr,
satisfied «hen-

s, Ice is manufactured
or machineapprovedby the proper State
ulatory authority.

h. Ice is stored anil liandled in such a mtuiner
tliat it will not becontaminated.

c. Ice, other than that manufactured in  the
shellfish-processing establishment, is washed
before use.

27. RecordL Complete and accuraterec-
ordsshallbekeptby every shellfishdealer.

Ptfbfio-hdahkrag>Imhtiaft. In CseefanOut-
break of diseasattributableto shellfishjt is
necessaryhat health departmentse  able to
determinethe sourceof contaminat.ionand
therebyto preventany further outbreaksrom
thissource.Thiscanbt'donanoskffectively
by followinghecoursef a shipmerthrough
all thevariouglealeravhohavehandledit, back
to the pOintOfOrigin by IneanaDf reCOrdept
bytheshellfisdealers,

Satisfactorycompliance. This item will be
satisfiedwhen each shucker-packemepacker.
she/!-stockhipper, or reshippeestabishesand
maintains ledgerecordr recordsystensatis-
factory to the State controlagencyindicating
from whom shellfishwerepurchasedt secured;
the date purchasedr securedStatedesignated
areasfrom whichthe shellfistwere harvested;
andthenamesndaddressas persons towhom
shelMshwaresold. An exampleledgerform
iscontained in App. B.!

Z8.Health of PersonneLAny person
known to be infected ivith any diseasein a
communicabléorm, or to be a carrier of any
diseasewhich can be transinittedthroughthe
liandling of shellfish, or who has an infected
wuund OrOpeneSiOb» anyeXpOSedportiOn of
his body, shallbe excludedfrom the shucking
or packing plant. An owner or manager who
has reasonto suspect that any einployeehas
contrdt ted a cofntnunicable disease shall imme-
diatelynotifythe 1>rotler healthofficials. Pend-

This item will be

in an establishment
reg-

hrnv It!at



ing appropriatear.tionby the health oflirials,
saidemployee shall beexcluded from the plant.

Put>lir-A~olthe~I>lo»crtio». Personsvhoare
inferteil Ivith, OrlvhQar>rarrierSOf,organiari>s
»f typhoid feverdysentergepticore throat,
»r rertain otlier cornmlinirablédiseasegnight
transmitsuchcliscas® otherthr<>ughiirkecl
strellfish. A perro» lvitl> an i»ferteciwoundor
c>pdasicaiitheexposeghortiorof  liis body
might trai>,rnlttoxin-procluririgpacteriatOthe
shuckedhellhshariethuscausgood poisoning
to consumers thereof.

Careful, daily observations of the health of
emplOyee&iitli prOpetinquiriesvhenincli-
cated,and exclusiorof employeesvho are  ll,
will tend to preventpossibleontamination  of
theshuckedstock lvitli pathogeniorganisms.

8uti>cfcrctorlto>nlrli>rr>ceThis item mill be
satislied when-

a. Personssvithinfectedvroundsr open
lesion®n the exposedportionof tlieir bodies,
and thosewho are kno>vrio be carriersof, or
infeetebvitltyphoidfever,dysenteryorother
comn>unicabdtiseasdikely to be transmitted
hy shucked shellfish, nre excludedfrom the
Pbl>it.

b. Daily ot>serirtiorsf employeese made
by the srrpervisaryithreasonabiaquiries
beingmade« hensigns of illnessappear

r.. Uponan inquiryindicatingthe possibility
of a conununirat>tdiseasdiceill employeés
excludettoni the plant pendingclearancéy
the health officials.

d. Employee$avingdiarrlie»or  sorethroat
promptlyreport this to the manager.

29. Sttpevision.The management shal
clesignate reliable individual to beaccountable
for cornpliaiue>viththe iten>of this manual
havingto <lo>rithplant and personnetleanli-
Iress.

Prrblic-AecrlgaplcrncrtionHandlvashingy
food-serviemployeésa verymportamub-
lic-health measure. lInless someoneis made
specihcallgsponsiblfer this practiceit is
aptto beforgotter overlookedSimilarly,
oneperson must beresponsibléor plant clean-
up. Cleanfloors, walls,and benchegeducethe
chancef conaminatiorof the shelhshor uten-
silsduringshuckingr packingperations.
Perioditisinfectiomfthe plant-vi redudbe
possibilityof contaminatinigeshellfish,
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Scrtiefactoryomplicrrrce Thisitem will be
satisfiedwhen a reliable individual has been
designatdiythemanagemetat supervis¢he
activitiesnumeratedSectio8, ltems16,
2S, ancl 30, and when there is evidence that he
haseeexecutintdpese duties. Designatiari
suclnindviduatloe®telievenanagement
of reapOnailiy for Compliancosith tlleae
items.

30.Cleanlinessef Employees.Employees
shall washtheir handswith soapand water
beforebeginningvork,and againafter each
interruption,Supervisionof handwashing
a specifiesponsibildymanagemegction
8, ltem29.

EVhemanuahandlingf shuckedhe!lfish
becomesgcessarysanitizedubbegloveshall
be worn,or the handsshallbewashedand dis-
infected immediatelybefore such manual
handling.

Fingercotsglovesandt'oshieldsif worn
by shuckersshall be sanitizedas often asnec-
essanandat leastt~ice daily.  Use of water-
proof fingercotsor  shieldsis recommendeds
preferable to those made of an absorbentmate-
rial.! Any personwhohandlesshuckedhell-
fiStshallreara CleaaprOorCOat.

Employeeshallnotuséobaccim anyform
in the roomsn whichshellfishare shuckedr
packed,

Public-Aealth eaplcrncrtiomhe  hand<of all
employeedrequentlycomeinto  contact with
their clothes;hence, it. is important that the
clothesvornduringthe handlingof shucked
shellfish be clean. The nature of the work
makesit necessary tliat protectiveouter gar-
mentsbe worn. Finger cots, gloves, and/or
shields, unless sanitized periodically, will ac-
cumulate bacteria  >vhirh will contaminate the
shucked shell fish.

Diseaseor toxin-producingbacteriamay he
carried on the hanclsof shuckersand/or pack-
ers; henre hand>rushing is very important.

6'atiefcrc'torycompliance. This item will be
satished vrhen-

a. Cleni! aprOnSOr COat&re IvOrn by any
personsliandling shuckedshellfish,

t>. Al>ronsor coatsnotin useare storedina
roc> or locker providecfor this purpose.

r. Fingercots, gloves,and/or slcields,f >rom
I>y ShurkerS, are SanitiaedaSOften nSnereSSriry



at lat leasttwice laily, a» | areproperlystore<1
until usel. SeeSectior8, Item 18.!

d. Sanitized rubler gloves are worn <I< ring,
or the hands are washeland disi»fecte~l ia -
me li< tclybefore. any n>anualha» Hing of the
shuckedhellfisl» A.buckebr panof thebac-
teri<i lal solutio» sl<ouldbel<rasels'ti<cp<vck-
ing room luring perio<lsof operation.!
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e. There is no evidenceof spitt 'ng,or of the
use of any form of tobaccopy employeesn
roomsn which shellhsh are shuckecbr packed.

f. Employeeswashtl}eir 1<andwith soapand
water before beginning work and after each
interruption, and utensilsinksare notused for
I>an lwashing,



Section

PACKING AND SHIPPING

5 slirll-stock iflip}ter <}Palsinlyill Hiclllii'li
ii'liirh nre I<lilt iri lie. iYiell; he>ic ,liis [>hi»|
itltit li» r<'<t»lre»!'lit alire. 1! rtlIS PXtenx!PP. Ai
t}>owef a ahi>ker-Imcker or n }nicker,
iliilificr }i<i})<}i»go»ly a xh }itrx'k certifir:<IP
ilia} li<<d,il ik i}in}}flit>or re}»ik «hi«k rriili I
lYah, Jerr>tora<if "li»y" tents at»l "I»iy"
1 r>>ckhnll e «inii<ter«l iliell-it<it k il>ililir r.".

Sli i}fish ili tho i>t>xi '%siai n sli 'll-it x'k
ahi}!per aht>lllic lir<ile¢o<}n}t.ti»at«intarili»:i
tion. T}e shell-stockil>i}>perslit>tlkei'}l rec-
<ir<laf his p»rat>1lsemw<Isalesan<iih tll tng
a}lo}}-atkiliip»>ciila ~1 t }»ttt }icy lii>ly
itten! i lie<l.

'I'OelTeCl»ritdie»ee<}etkaxit;Iry .ii fcgilnrrix.
Itie at>e}t-steadhi}!lier shall col»llly <iitli itexii
1 ant}" }elcivetin| «'It}! thie iteinS of Wocti<ins

A a»tl Il ix<lictite If<il'eachtyti<' tf x}>e}}-st ! 'k

Operalionin tati}ell.

1. Wafthing of Shel}-Stock. 9liel I-it <ick
i'I>lit }JKe<'I>i r>itg} free<!flliii<pt t liet iliie<if
ilil}»»ent.

C

SHELL-STOCK

Wt /1t et//l v 1A tttrtfritr,  +r P N<'r'lri»
<", «dilt I'» lig <,I- r»sfr» «;<~}i»itr xhrl!
i <rr'k. } fiYisHtini;irce, <s}idItrillstel «'ri <!
i<itir Hlix}»»:>1 lie | <lI>lixirii;ir«l,  'Irrn f<»a.

»ic<l frit ihr Il xt<xk ii",l-lii>« ihri >i<} Ix

refilrlrlri<e | i SHHN <i<liil»t. 1'rr'fp>"itily,
X!l P-xt<x'kihir<iht tr "ii;Ixh " Lit llip 1 i»ipif ilril.-
r<ilig <irix irr<rilfl< ~i  fli~Li 1~ fp;>x>}rip.

i tAidrtefttt' e et S0t e Dled HPLE <« il IX
x| il rivi « li<»

+}i Il itrx ki IP <'I>irizii<lilyfre< of Iri<1<I
t 1 thef slil t. Il Lliticti
allrirjite trlii i}l ii>g < fihi }}ab k >rlker SK<.
1U<i %. lIr'l<I™, Bir! Yitilyl<i Fili Itex»!.

li, leer>t<T-«} f<irilicll strxkiriiliitigr ii fr r>ii

X t» '<" <lijrl rr<r<llry llie It}i<'la}it'lti'  reg»lo-
ttry lint}i»rly.

2. Packing arst}'Shipping af Shell-Stock.---
sli<dl-it >ck «}loll tie }I;>eke<ia<i<}. hi}>lie<}i>i
rli'<il r'ritl »IPli<r H><1'r <'rililt it il « 1} |
1<"r" "Ht'»1 lasi»it | ril. OHr'»  r're»iip>1"}  i»
pilk, iliell-strx'k stint} heilillilre<lili ~ cliliit ¢ »i-

T*a,a 11

o _ Appticablr
Shdl-s<OClOperrrlioii item - acc. A

tyr

3! 3r nl

Shore < a>abtiah ncnf X X a
biiya, alorra, packs.

1larveat®r Buy ltaata,
atl operations oii boat.

Briy Tnicka, allopera-
lionaon truck.

r,c,f

s ~Itr m b alaOappiicatO preaarireayat ina.

as= Apptiea if shtick<rt shellfish arc handled.

t ~If shoreeatabliahriienbpcratea>!oat®r trucks,
requiremintafor Biiy Boatsand Buy Trucks are also

afar !iOS
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ApptiCX'lite>vrri  rr. 11

I "1 ‘Zar

li, It, X Qs~
il T, 1, ' ;

k, hi '

n pptie,r'rr.
tt<rtrirrcd.
= Y<rtregriired.



veyancesjnderconclibnawhichwill prevent
contaminat ion.

Shell-stock in transit shall be identified by
atsg or lallel fastenedto each»hipping con.
tainer enclhearing the nun ler of the shipller,
his name and acldressthe name and a fd~
of the con»igneeand the kincl enclquantity of
shell-stock in the container. The following
c lassef shell-stock shippers shall be esempt
frocn thi., requicvment: 1larvesting !nly; 13uy
13osts; and 13uy 13oats with Storage on the
Boats.

| cc6liherc krzplcestion. Shall6sknusbe
1'rotectedudng slcipnlent to avoid contami-
natioc! ancl spollaglL Shipments must. be
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tagged,to makeit. potelibléor Checontrolau-
thoritiesto identify shipmentsf shel%eh,

hafvjnr ory rompfinncc.This item will be
»atisfied when-

a. Shippingcontainerandvehiclegreclean,

h. TsgsaCeast2Q bybiz inchednsissand
ccladeof substantial, waterproof stock, and
carryingthe name,addressand number  of the
dealer, the nacneand addressof the consignee,
andthekindandquantityof theshall-stoclare
securelyfastenedo eachindividual container
of shell-stoclc. Hulk shipments, "e~., unpack-
aged,"of shell-stocto a certifiedshipperre-
quire onlya singletag or bill of ladingwhich
givegherequirednformation,!

Juee IUU'



Section

0

REPACKING OF SHELLFISH

'I'nepackagionfshuckathelMsh  plants
othertliaii thosen whichtheywereinitially
shuckedxposethe shuckedshellfish to addi-
tionalhnndlingndincreasdsepossibilityf
contaminatiorCombiningn one  pack
shucked sliellhsh from  more than one dealer
permitstlie possibility of contamination of the
entirepackif sltellfisiromany oneof the
dealeshouldbecontaminatedfyhemepack-
ing is practice~ltrat ing of sliellfishto the source
is di flic nit.

Whenrepackings practicedijt.shallbedone
in accordnncwiith the requirementsf table
Il and tlie items wliich follow in this section.

I. Shuckehellfisintendedor Repack-
ing. Ahuckedhellfishl.oberepackeghallbe
receiveat flic repackingplant in approved
shippingcoiitainersat u temperaturef 45' F.
or fess. Frozen shellfish whicli lia.ve thawed
shalihotbereparkedr repackaged.

Pufilt'o-henlfjt esplnnnfion. Shellfish whicli
arenotshippedn properlysealeiieasilyclean-
able containersnay becomecontaminated,
Shellfistvhicthavenot beerproperlye-
frigeratettay haveexcessivdijghbacteria
counts.

If frozersltellftshrethaweduringepack-
ing,highbacter@iintsin theAngbackmay
result,

8nftsfactnrycnrrtplinrteeThiS item.will he
satisfied when-

a. All  shucked shellfish are received in
properlydesignedtontainers. Returnable
containeshouldesosealethatanytamper-
ingwill beevident..!

b. Shellfistarereceiverda temperaturef
45' F. or less. Frozen shellfishwhich have
thawedrenoi@packedrrepackaged.

2. RefrigeratioDuringRepacking. The
temperaturef the shellfisshallnotexceeed

e aeeSe@onB. 1teial4.

ofay 1965
Tra-T22~~
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45 F. duringtherepackingrocessFrozen
shellfislshallnotbe thawedduringthe re-
pac,kingrocess.

Ptsblibealk ezpfartafrt. Bacteriamulti-
ply'rapidft highteinperaturdsjarainable
todosoat lowtemperaturesAdequateool-
ing,thereforehelpdo produce a lowbacteria
countin thefina product

Tssi.z Il
Item Applicable satis
nuinbcr Item factory-compliance
in Sec- items
tion B
Plant arrangement s, d,snde.
Irtoors all Items,
Waits and ceilings all items.
Ftywontrol measures sl items.
Isghtjag sl items,
lleating snd ventila- b.
tion.
9  Water supply all items.
lo  Plumbing snd relsted all items.
facilities.
Il Sewagedisposal. all itents.
12 Rodent control sl items
14 Construction of uten-  aB items.
sits snd equipment.
15 General cleanliness all items.

16 Cleaning of buildings
and o quip men.

a, h,d, e f snd g.

17 Bactericidal treatnient all items.
of utensils and
equipment,
I8  Storage of equipment s llitems.
ia  Source of shelNsh all items.
23 Handling of singte- all iteins.
service containers,
Packing of shucked c, defand g.
s herfish,
26 Ice all items.
27 Records all items.
28 |leatth of persoiinel all items.
29 Supervision all items.
30 Cf)eanllneﬁsrnploj/a, h,d.i,sndf.
ees,



hati»/actuaryco>npli'otice. This item will be
sat,is fied wlien-

a, The internal fi»>per»ture of noiifrozen
shellf>shi>eing repackcd <loesiiot. ex<eed0,">
F. during tlie repscking process, This nisy
be accomplisheii liy expeilitio»s I»indling, 1>y
continuousefriger»t ion of t lie shellhsh I>ei»g
repackedor hy the provisionof a refrigerateii
roomfor t herepackingperaton.!

b. Frozenshellfistare not thawedduringt lie
repackingprocess,

3. Cleaning of Returnable Shipping Con-
tainera Returnable shippingcontainershall
[>etlioronglilglennerl assoo»after emptying
iisis liractcal>le,

F'nhtir-herth c'rl>1r»int'on. Containers are
inost:isilycleiinetbefore the organienaterial
i>adu«l timetodry.

h'<iti»flu'torlFco»>t>tin>uHiis  item will be
satisf>mivhenreturnablesliipping containers
aretliorouglilgleanedssoorafteremptying
as is practicable.



Section E

RESHIPPERS

Persons «hO_ reship shellfislt ftom rertifietl I>roduchandledndthemethodsf operation.
shel-st'k shippetwshucker-packergr re- |f sliell-stockre handled titc applicablere-
packersto other certihedslti!!!~ersr to final  quirements outlined for a slte!l-stock dealer must
consumers should be licensed and certified as bcntet <SecC! .
reshippers.‘ ;seof tliis ShipperCIaSSiﬁcation If On|yshucked;he!!Asbrehancﬂedthe re-

isleft to t,heoption of t!te State, quired itemsare

A reshipper is not pertnitted to shuck shel!- 1. Sectior8, Item19,"Source."
lishnortorepacls!tuckeshe!!f!s!tRequire- 2. Secibn8, Item 25,"Refrigeration.”
mentfora reshippeepenapotthe  typeof 3, Sectior8, ltetn 27,"Records.”

27
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Appendix A

INSPECTION OF CERTIFIED

Cgttgrel:SectioA 2 ofPart| specifies that
shellfisbhippersertiliedy Statesinderthe
CooperativeProgramshall meetthe construc-
tion requirementsf Part. Il of this manual
prior to certificationand shall maintainsatis-
factorysanitaryconditionduringperiodf
operation, Establishmenmtstmeetinghese
tvraequirementsll notbeeligibldor inclu-
sionon the Public Health Service list of State
certifiedshellfistshippers,

Plantswill beconsideredsmeetinghe basic
sanitary standardsof Patt 1l of this manual
wherthettvofollowingonditiorrgemet: !
the same sanitation item is not violttted re-
peatedlyand ! a sanitatiomating  of at least
80 percentas determinedy a standarigedn-
sper.tioprocedures, is achieved.

Sanitatiomatingof shucker-packardre-
packeestablishmentshoulthedetermineoly
useof an inspectiomeportequivalento PHS-
‘N9,a copyof whichs includedspage 28of
this manual. Thepercentagalueassignedto
eachitem are shosvnon the sampleinspection
report.. Percentvaluesare not showrfor  items
B-l, 1319,C1,C-2,D-l, D-2, and D-8 since
anyviolatiorsf thesdtemsareappliedags.inst
the tentativgpercentagati»g for  tire plant.
Percentagaluedor these itemsaregiven in
tablelV. SectiorC of the inspectioreport

PHS-769! should not be used unlessthe
shucker-packshipa portioofhisprodudin
the shell. SectioD of theinspectioreport

PHS-769!  should not be used unless the
shucker-packealsoreps.ckshellfish.

Sa»r'tatiomatingsfor shel!-storkhippers
shoulde determineby useof an inspection
reportequivalerto the "Shell-Stocghipper
Inspetion Report," acopyof which is included
as page29 of this manual. The percentage
valuesassignedo each item are shown on the
sampldnspectiomeport.

Tentativesanitation rating percent!=
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SHELLFISH SHIPPERS

SorzirrztzoNrrfirtgor  b'kuoker-Packesr In
oomputinga sanitation rating for a shucker-
packer the violations recorded under section8
onthe inspedbnreporshoultetotaledising
the indicated percentagevalues. This total,
«-hersubtractedtfom 100,will give a tentative
percentagesanitationrating. If itemsB-l or
B-19 areviolatedan additional 25 percendr
50 percent s! to»id be subtracted from the tenta-
tiverating sedablelV!. Similarly anyviola-
tions recorded under sections C and D should
shouM alsobesttbtracte@ccordingo thetable
IV schedule.

Yssra |V

Percentage Vafucajor Use tn Pzrabfitthtng Sant'fart'an
Rating» oj Shucker-Parker» by Uze of SzandarCkzeC
fn»perft'on Report, PHS-789

Sec- | tern It m Percent
tion  number values

Wet Storage. 25

19 Source of Sheilttsh 25

I Shell-Stock Washittg |
2 Shell-Stock Shtpping
Container
Shettttsh for Repacking
Refrigers tton.
Frozen Shettftsh
Returnable Containers
Cleaned

8'anifrrfion h'ofing» for li'rpnrker»r The in-
structions for rati»g a sltrtcker-packeshouldbe
followedin rating a repackeextept that section
13items not apl>lic:thleto the operatittn of the
repacker shoukl be itttlic;tted on the. inspectio»
report and shorrhl bet ttke» inro consideratio» in
computing tire tentative sanitatio» rating ac-
cortling to the folio« ing for»tttht:

_Percex»t compliancesectionI3! 00!

Percentage of secio» 13applicaltle!

June lae2



Any violationsnoted for itemsR-l, B-19,
-1, C-2,D-l, 11 2porD-3 shouhbesubtracted grr]trenesrpseggggij%goﬂ?gﬁlmgﬁbm |

from the tentativeatingaccordirng thetable
IV sche<lute obta'a hnatating. K) C?Crglpletlm GP %B%{tﬁlga%mp-

sanitationRatingsfur Shell-8tockShippers: peshouldesondlcate hege(mp
Therequireghysicafacilities andoperating  caplgtemshouldetakerntaconsideration

procedurésr shell-stochippergarieswith incomputitigsanitatioati rtheshlp-
thetypeof establishmenthereforell  items  peraccorditmthefollowinfprmu

Percewrbrrienee! 00!

Sanitatiomating percent! .
Percenapplicable!

Januarr 1957
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DEPARTRREPSEALTHDVCATIO ANDWELfARE
PVTRHLALT$ERVICE

i FQe:
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PLIffpmAt<QOCADOH

~ WagiwwzmRg-da33

CfrcgkaiT
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| WETSTORAGE
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Appendix 8

RECOMMENDED
SHUCKER-PACKERS

The following code-dating systemis recom-
mendedt,othe Statesin establishingtheir code-
dating system for sliucker-packers and re-
packers agrequiredby item 24:

A five-digit numberand letter systemshould
be establishedwhich «ill reflect the year, the
month, the day of the month, and t.hemorning
or afternoonin which the shellfishv erepacked
or repacked. Larger packersmay wish to in-
dicate morning or afternoon packing by using
the letter "A" or "P" in their codesystem,

181

CODE-DATING

SYSTEM FOR

AND REPACKERS

Example: 31012
5 1963
10 10th month, October
12 day of month
Example: 40510
~1964
5 5th month, May
10 day of month
It is further recommendedhe repackersbe
requiredto precedetheir code-datingdigits with
the letter "H' to indicate the product is re-

packed.
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Ayyendix B

COOLING RATES OF FRESH OYSTERS

Central Laboratory Report'

objeeC

At tlie requesbf the [LSPHS the rate of
coolindgresh oystersivasdeterminedn various
sizecansncrushéckandundedryrefriger-

ation.

Covtelueirrrte

Theattachepaphscontaithecoolingte
curvedor 1 gallon 10 x 708!, t/z gallon
10 x 314!, 1 piiit. 07 x 314!, 12fl. oz.
07 x300!,andi/zpint 07 x202!cansooled
incrushadeanctooled in a dryefrigerated
chest. Asexpectethe coolingratein crushed
icewasfasterthanin diy refrigerationfol-
loivingieinitalagperiod, thecoolingtes
iveregeiierally the saineregardless of initial
tern peratu res.

Proeedttre

Freststandardradeoysteraieréheated in
a steam-jacketedkettle to tlie desiredinitial
temperature and filled into the cansfor the first
run at.each refrigeration condition. In sub-
sequenunstheoystersverewarmedn a water
or air batlito thedesiremhitiatemperature.

~ Prepardygy tbe AtaerleatCaa Cotapanyl.ecbnteat Serr-
teentvtstoaat ther«peatot tbe U.S, PubudiealthSerrltt.

187

Tlie temperaturegithecansweretakenwith
liestpenetratiotiermocouples connectdd a
potentiometer. Tlie junction of the thermo-
coul>levaslocated at the geometriccenterof
the can.

Thefirstcoolingate determinationvasnade
«itli  the caiis packedin rrusliedice. Tlie cans
were coveredwith ice at.all times and a drain
carriedawaythe ivateras the icethawed, The
ire teinperaturevas 31'-32' F.

The second determination vrasmade i» are-
frigeratedhesat a temperatuof31'-42' F.
A.smallfan in thecheskeptthe air gently
circulaing.

Frestoystemseraisetbreachefrigeratioi
conditiorandnodeterioratonother  than some
sloughin@roin physicahgitationwasnoted,

Dieetteeityn

Theoriginakquestagorcoolingtesat
initial temperature®f 50" F. increments.We
believethat from the attached curves which
represent maximum and minimum initial tem-
peratutvshetimeo cootoanygivetemper-
aturefrotn anygiveninitiatemperatucarbe
interpolatederyclosely.

D, 8. Mottoes',
.1teaflish,std Drtt'ry Cirnrcp.
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Appendix C

HEAT SHOCK METHOD OF PREPARATION

OF OYSTERS FOR

SHUCKING

The EaaternoyaterCr tddodtre totirgint'ra i»
SOlnareasis found in Cluaterswliichprevents
rapid or coiveniona 1shuckiiig aswith the same
speciedn other oyster growing areas. This
natural phenoniendas presentedjuestionsas
to how bestthis natural resourcenight be uti-
lized as afood source and remain within
economipossibilities.

Dr. A, D, Tennant'in Canada investigated
the short-term dippilig of soft shell clams in
near boiling water for variousperiodsof 3 to
30 seconds. It was reported that this short-
term heat shock resulted in areduction of coli~
form and fec:il streptococchumbers. The
reduction obtained after,'3 to IO seconds' imrner-
sionwasnot signiticaiitly lessthanthat recorded
after longer periodsof heat treatment with the
animals still alive after the immersion. There
was no signitica»t in reasein the MP'.V values
in "shockedtlamme;itduring 7-dayrefriger-
ation periods,andtlie short period of immersion
did not imliair tile keepi»grqualities of the
packedrefrigerated ctam meals. The "sliock.
ing" processalsoreducedt lieamountof surfaoe
contamination ~arried to the shucking tables
hy the shell-stockand farilitated shucking with-
out effecting the pal:itahility of the product,

It hasfilrther beenfoiilid that inimersing the
cluster-typmystet in comparativelyhotwater
45 150' F.! for a sliortperiodof time up
to 31/fninuteSaCilitatesheretnOvalf oyster
meat np to 99 percent of that rontained in tlie
cluster. This pr x'ess lias been invest grated
under a coollerative proje tby tile Pllbli
Health Service and the South Carolina State

‘Tennattt, A. D. "rIn tnveaflnattonof the Bacterial Flora
of tbe Soft Shell Clam tet a nrenariol In Neta Bruno«lett
~ndVOV8&Cotla." 'taster nt Stienre Vheslabtrol» 1'nicer
nity.it On rent Abstract avatlab!efrOm She»asiSanitntinn
Braaeh, Division ot Rnvirnnrnental ann nettntt and Pond
protection, pnbtto Health Sewice. Depar mentot Heath.
Rdncatlon,and Wetlarr. washtnttton, D.C.,20201.
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Inboardf Health.a The "heatshockproces
result.edin an overall reduction in the coliform

and fecal colifortn MPN's at all percentile
levels, The greatestreductioroccurredn the
samplesxamineditnmediatehafter shocking.
Holdingon the shuckinbetictappears to re-
sultin a slightincreasé thesetwo groups

of bacterialindicesascomparedo oysterex-
arninedmmediately aft,ershocking;however,
thesdevelsemairsignifiicantywer  thanthe
levelsobt,ainednsamples from the coldshuck-
ing proces-.Accordingly, it hasbeenconeuded
that with applicationf sanitaryprecautions
t.hebeneficiauseof this food sourcenaybe
fully realized.

The following sanitarymeasurearedeline-
ated for use where the "heat. shock" tnethod of
preparatiotbf oysterdor sliuckingis permitte
by State shellfish sanitationauthorities. These
are intendedto apply only to the cluster-type
oyster but maybeadaptabléo otlier speciem
otlier areas.

1. Washing of Shell-Stock. Shel 1stock
subjectedto the heat shock processslial} Ix
~ashed immediately prior to the heat shork
operation in potable vrater. Fxperienre has
shotvn that viaSh«ater tetnperatur s Eyetween
fi5' F. and 75' F, are etfective for adequately
washing shell-stock, Sltell-stock shall be 1>ro-
tected from contamination prior t<rand during
the preivashcycle.

Public-hertlth rJ'pliryt finn. Although Item 2
of sectionA requiresthat. Sliell-stockbe washed
reasonablyree of Ix>ttot»sedittlentsslid detri-
tus as soonafter harvesti»g asis pra ti at>le, it
is necessary to again vrash shell-stock i»1»tedi-
ately prior to heat shocking to adice tlie bac-

a Rttaat'lRalphT Hammersiom, R.J., Prtnntr,Sotner8 .
aOdWal+b.adatln. "StndlerDttbe 'treatSbnrh'Proces®r
Oysters" see Proceedtnttn She»ashSsnitnttnn Worbahop.
sov. 1T-ttt. la td.



teria! 1«a<ih tlic; <}il<pi»dL:liik. llivariably
sot>leirtit<| or detritus tvill a<!herr to tht' shell-
stock; lieii<e, tEienec ssity to;«:tilt  tv»sit the
sile -st»< k before it i» ininivrsed t» the heat
sliok tv:<tertv!tertdlie Iri<id<>rictrit is may E>e
releas&yjle.vari»eit'ster. The learr tlie
sile -st<&, tEiemorc rapi Elytile oysters>vill
arriVeat tile Opti»I»»k<»'tp<'lllluifel sEtu 'k-
ilrg:trrd tliere « ill Ix lessvariatioriirl lieattralls-
fet a»lOngditfrrent lotS.

8ntiafnrtrsy r'rrntpiinnre. This iteili tvilEbe
satisfied tvherr-

a, All shell-stocksubjectedto the hea,sliock
proressare tvashc<hime<liatelyrior to the
heatshockoperationin tlotvi»gpotal>levater.
Water te»tperatrtr+siot lesstliall 65 F, riot'
more.than <5' F. are recon>mex»ded,

b. the!E-stork lire Elandledin a nian»er which
preventstlieir ¢ »itaniiii;itiotiduring tlie pre-
tvas!rcycle.

2. Temperature and Change of Dip
Water. During tlie lieat sliork prcxesg92ie
tvater ella!! be rriaintained at not less than 145
F. or more tlian 150' F, The ~ater shall be
completelgirainecbr removettomtheheat
shocktank at.leasto»<e eacl3-hour period. An
accurate' indi<.ati»g or recording thermometer
shall be available and usedduring the heat
shoclproress for temperaturemeasurements.
Recording!rerrnonreteeserecommendatas
to proviclea re<or<éf the temperaturesed,

Ptrbfir-A elthea>trrnntionEXperienceand
researcli i»<licatestlie. leniperaturerange of
145'-15>0d~, to 'Exadeqlmteto facilitate re-
fnoval of oystersfrom tlie shellivitliout ap-
parentpliysir:il ch;»igelo lite oyster. A tem-
peratureraiigeis si>eci iekltliertlian aneRact
temperaturel>ecauat varyitlg limatic Con-
ditionsdtlring tlieyear. | liptv»terisrequired
to berhailgeclat leastevery3 hotirsto avoid
bacterial conrextr:ition or Iniild itp of Inudor
detri tus.

Cntidf«©rymapiinnrr. ThisitemVvilbe
sat iafie E tvllen-

a, Hea.t shock tv»ter is»tai»tliine<l;lt
than 14:>' F. or iliore tlian 1,>t!" F.

1>The heat sliok iv;iterlank is <>nlpletely
fluSlte Eat:1-lio«r iiitervlil» or lessili sit<!i m:ui-

»ot less

~ Tbertnott@ shouldbeaccurateto «»blu 2' F.: >boutd
baresCalatrta Onsot ereater than 2' 1'; and «hon!dbc
snihstatled as tn be east<>ead. Arcnrnc>of thrrtnometer
sheuld be eh<etre<t rr.i>t OnCescchranr hr the State
>eau>storgaearr,
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riertliat all mu<aénddetritusemainingn the
<liptankft7>nptwvioudippingsseliminated.

c. An indirating or rerordiiig tliernirarleter,
ar<urtite «itltin >' between 5>' F. arid 1:>0 F.
is availableand is locatedin the !teatsllock
<ratexluringll pericxisf shorkoperation.

3. Time Interval of Immersion.She!!-
stocksubjectetb tlie heatsli<x.proresshall
notbeimmersedin tlie heatshockvaterfor peri-
o<l$ongetlian3,0ininutes Anaccuratien-
ingdevicalialbeavailabéand usedocontml
tile tittle. of immer<iO». Only apprOved cori-
ta,inerof i/2-bushiel capacityshall beusedin
tlie heatshoclproces~It isrecomfnencléuht
an automatictimer or an automaticallyelec-
trically c'ontolled timer beused.

Pl<bi'rc-healtiCzj>f IrtcrtiortnduStry praC-
ticeandinvestigatiomevealshat animmersion
t imievarying betvveel and 3 minutesis all
t liat is necessaryo fadlitate the sliurking
procesa, maximunmimefimmersiomsspec-
ified to ﬁrevema,ny physicachangm the
oystewhiclivo<rlorevexit frontbeingclassi-
fied asa fresli prod»rt., Tile maxim'untime
sperilieds lalsednthe useof t/2-E>trsiy@an-
tities of sliell-stoA in i/,-Elushelvfire. baskets
or otherrr -busteko>d incs approved E>YEie
slielllish sanitat ion control agency.

~ntir<factnmpmpfinnre.This ile»i vvill be
satisfiecl w!len-

a. 5!>elE-stodk riot subjertedto  the heat
shoclprocestor peri<xlsonget,har8 minutes.
b. Anaccuratdir»ingdevicdsavailablend

usedto rontrol tile time of immersion.

r..Only approvedcoritenes of 7/2-bushe!
capacityareusedduringt lielieutshoclkprocess.

4, DipTank Volume. At. least8 gallonsof
heatshockwater sliall I>eniai»tained in tlie dip
tarik for ear!i rt'-busliel co»tainer of shell-stock
beingheatsllocked.

Pubfirjrenltkk mplrrmtion. Tile fninirnuinof
8 gallonsf dip waterperi/2bushelsnecessary
to prevenbacteriabuildlip andextremevaria-
tions of temperature ill tile !teat shoclrivater,

c'ntittfnrtoryrom,plinrtrr. This item wvill E>e
satisfiedtv!tenthere are;it leastEgalla»sof heat
shock stater in tile. heat a!lock tank for each i/2-
bushelrontainer of shell-stock undergoing tile
lieat sliock process.

~t>canedae 1,072 eublCInCheeOr ae Onr-baltthe I.'S
standardbushelof 2,1508enbtdnches.
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5. Cooling of Heat Shocked She/l-Stock.

Ori n:rnova! fr<in<the shock i»in<ensi<>water,
all heat sliocked shell-stok shall be sulijected
to an irnniedi»te caol<low» <vith pcit<ihleta!>
water. Heat shocked sliell-stork  sita! 1 be han-

dled in a ma»nerivhirh preventsco»tamiriation
reachingthe shell-stockdr<ringthe cooling
operat ion.

Pubh'c-1<e<réhpl<rn<ttionAfter undergo-
ingthe liestshockproceste internalternper-
at»re of the oyster meat ivaselevatedto tem-
peratures«ithiii arangeof 98' F. to 110'F, in
field studiesancl116 147'F. in laboratory
studies. It istherefore neressarnyto reducethe
internatemperattiresof tireoystermeaimrne-
diately to preventbacterialgroivthbutnotto
the extentthat the purposeof the processs
null i hed,

S<rtifcrctory cornplirtnrr.  This iten>will be
satisFied wilren-

a. All heatsliokedslicll-stockare siibjected
to coolingwitli pot<ihlgap rvaterimmediately
uporiremovalfrom !<eatshock processwater.

b, A liest sliocked sliell-stock are !rand!ed
in suchmanneras to lirediiclero»t;iniination
during the cooli»g 1>roress.

6. Refrigeration of Shocked Shucked
She/'fish. The oysrer»ieiits from all slrell-
stock ivlii<l<liave lier» subjerted to the heat
slrockprocessel<alllie cooledto a» i»ter»al tern-
perature of 4:>'F. eitl<in2lioiirs after tlie liest
shocking process.

Pttblic-her<1thririrrnntion.. Oyster nre a
temperaturesof sliell-stork  wliich have beensub-
jectedotirei<eaghorKirocess:ir@glierthan
thosefroiive»tio»alghurkeaystersThere-
fore, it is neressaiyliat suelimeatsbe cooled

quick!to 45' F, after tlie 'teashockorocess

todetebacteriajroivth.

Setitrfactory rornpli<rncc. This item will be
satisfiedvrherkll oystermeatf shell-stock
whichhavebeen sttbjeted to the heatshock
processare cooledto at least 45' F. ivitliin 2

houraftetlie lieasliogirocesandreplace<l Heat Shock Process Tank.--At

peraturesEachplantoperating the heat
shok lir<icesdiall mair<taiati arciiratelaily
recordpnalre!geformsatisfactoryotheState,
su[>ervis@agencyftiretinieander»peryre
of immersiorof at !leastthrewlots of shelltisli
during eachday of operatioraswell asrecord-
ing thetimeof changef heatshockvater. It
ispreferablkatrecordshovthetimefday
earli recordedot.is irnmerse@ndtlie time of
dayeaclrecordedotisremoveidomthe ivater.
andthattlieindividualrecordirigkeat inter-
vals of 2 or 6 hours. Tliese recordssliall be
preservedfor at least:J rno»tha for the informa-
tion of thesupervisinGtateagency.

Pr<blrc-hecdtixploncit<onR er.or ds are
needetb maintaira summary or abbrevia.ted
liistorpf eacthotdip operationTheyare
of assistande the supervisorggencyn de-
termiriingvhethetheoperation is carriedotrt
in accordanugthtlieserotheState regrrla-
tionscoverinipe processTheyare a!s<of
assistande theopera orin maintairiinglie
procesgithin the limitationsimposedby State
authorities.

Sat<'<tfcrctmympfiarrce.This itemwi be
sat isfied ivhen-

a. Faclioperator maintains an accuratedaili
recordof the time and temperatureof irnmer-
sionof at leastthreelots of shellfislduring
the day of operationand records the time of
cliange of heatshock ivater, Tliis recorclshall
heon ledgerformsatisfactoryto the State
supervisorggency. Plantsising recording
thermometersill bedeemeth cornplianre
with thts item if suitableindicationismade oii
thechartwhentlie shell-stockare lirstinir»ersed
and whenthey are ren<ovedrom the heatshoclc
ivater,as well as tlie tinie of rliangeof heat
shockwater !

1!, The aboveecordsare preserveab<t:rre
an file at tlie plarit for i»spectioby State
aut liorit ies.

8. Cleaningand Bactericida} Treatment of
the close of

in stotageat45' F. or beloiv. Tris re<i»ire- eacli day's operation tire he:<ts'rockt;ink alia
r»entyi requirdlie useofire intheshuckir<g pe completelgniptiec! of all writer,mu<iari<!

containersloiverskimmirtgblegr wash
tatiks,or tirerisef refrigeratedateryrhereiri
tire meatsrvi!! lieirr direct contactwitli cri<shrd
orHokede <rwitlirefrigeratedhter.!

7. Recordsof Heat ShockTime and Tem-

htar 39%
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detritus, and sita!! becleariedi accorda»ceii it!i
tire reg»ireme»tdor rle;it<i»gof edqiiilir»r»t es-
tablislied by item 16.sectionB. liart.JIl.  I'rior

to tire start of the riext day's olicrati<»<jic lieai
sliockank shall be giver<b<iteri<id:<It rentiie»t



in accordanceith therequiretnentsf item 17,
sectiorB, part.ll. Heatshoclprocestanks
shall be of such construction that they may be
easily cleaned.

Public-health exp4nstioe. If the water,
mud,anddet,ritusneteallowedo remainin the
heat shock tank under declining temperature
conditionsijt wouldconstituteanezcellentne-
dium for growth of bacteria. Emptying the
tank and cleaningit at the closeof the days
operationwill morelikely insurethat the nezt
day'dippingoperatiowill startunderopti-
mum conditions of cleanliness. Bactericidal
treatmentprior to the start of the next days
operatiorwill insuredestructiorof any patho-
genicbacteriaremainingafter the cleaning
operationor introducedduring the interim
storageperiod. It will also preventcarryover
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of thermophi'liorthermodubacteritom
the previouslay'soperation.

SatisfactorgomplianceThis itemwill be
satisfied when-

a. Theheatshockprocemntank is thoroughly
cleanedat the closeof eachday's operationin
accordanceith the requirement$or cleaning
of equipmemistablishda item16 sectioB,

art Il.
P b. Theheatshockprocentank is flushedvith
water from an approvedsourceafter cleaning
andis allowedto drain anddry overnight.

c. Bactericidal treatment complying with the
requirement$ itearil7 sectio8, ps* Il, is
providedtheheatshockank prior to the start
of the day'sdipping operation.

d. A heatshockprocessanks are of such
constructionthat they may be easilycleaned.

Msr Isss



hnimals, ercluded from plant
hprons snd costs:
storage
use requlred
Bacteria:
tnctease during shucking
In shelh8sh
in weB water
kllled by cooking
nutuberson equipment
Bactericidal treatment:
accepted methods
benchesand blocks
anger coteand gloves
hands
single-service containers
utensils and equipment
Blowers see Utensils and equipment.
CeBlng, construction of
C rttaca tea
Cleaning:
aprons and coats
boats and trucks
buildingsand equipment
glovesand cote
premises
refrigerators
returnable containers
shell-stock conveyances
single.service containers
soil cans
supervisionof
Clothtug rooms
Code«!attngsystetn
Collform MPH-of stored oysters
Construction;
boats aud trucks
equip eut snd utensils
600vs
processingplants
returnable containers
shell-stockstorage-
shucking benches
Dednittons
Dellvery window
Dip buckets
Dry storage.
containers
shell-sbck

FecatoliformMPNof storedysters.

May 1965
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Index

Page
13 Flies:
control methods
7 In privies
21 Floors:
cleaning
5 construction

16 Freeslng shetsh
9 Handwashing:

16 by personnel
14 facilities

15 supervision of
14 Heating

21 lhat shock method

21 Hot ~ster:

18 at lavatories

14 automatically regulated supply
baciericidal treatment with

81

Ice:

source of
2! washtng
5 Ident.ideation:
13 shell-stock
21 shucked stock
13 l.svstories see bandwashing,
13 l.ight tug:

Pad) toitet rooms

work and storage areas
1B Miscellaneous items
Packing shucked shetlttsb
Z/71 Paralytic shelllab poison

Persom el:
19,32 handwasbing
ten83 health
supervision
unauthorized
la Plate counts of stored oysters
8 Plunbtng:
blower drains
Bg overhead drains

requiremeuts

«hell-stls k StOrage
11

ltecords:

3 7 buy boats and trucks

salcs and purchases
18 RefrigeratiOn

after packing

18 cooling ratea
8 during repacking
20,%4 during shipment

Page

11

21

10
10

22
49

10
10
15

24
19

10

18

18
16

22
20
21
18
19,85

18
11

19
88
25
20



ttefrigeratinn | nnt<nued
durlllg shticki <ig
in pnrkitig ron<»
ali<llttsl< f<ir r<iik<k»ig
st L 'kok
it elk<Chere:
1 ethit i<in
general r<sluiren<et<is
Reshit<iwa;
dentilt <o<<
general requirements
ttodents
Screening:
doors
oilier opei<i<igs
toilet roou<s
Sewagedisposal:
from processing plants
on boats
Shell disposal
Shell-stock:
dry storage
protection on boats
refrigeration
shipper, dettnttton
shipper ledger report
washing before shucking
washing by harvester
washing by shipper
wet storage of
Shuck<-packer ledger report
Shucking benches:
cleaning
construction
disinfect.ion

Pssr
1J

17

13

11

% Qﬁwg

13
11
14
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Shu<'king shellfish

SI<igli a<vi«ri<ntain< rs:
ba<'terlci<}at t r<»tin<nt
< ot<itu<t i<in
<lat<ng
identili<kl ion
st<irkge

St»rage;
cleaned equip<uet<t

single service c<ititkli<ers----

unused equipment

Therntonieters tia< teri<idal treat ni nt

Tobacco

Toilet facilities

Unautborts<st persons

L'nuked equipmettt

| 'tensils and equipment:
bactericidal treatnient
cleaning
construction

Vent< lation:
toilet rooms
work areas

Walla;
construction
liainting

Hater supply:
bacteriobigical test
sanitary quality
shell-sto<k washitig
wet etoratte

Wet storage of shell-stock

race
17

18
18
19
18
1ft

18
18
13
18
21
10
13
13

14
13
12

10

May 1985



APPENDIX G
ALASKA  SHELLFISH GROWER'S ASSOCIATION CONTACTS
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John  Church
P.O. Box 1528
Wrangeli, AK 99929

Charles Clement
P.O. Box 302
Metakatla, AK 999 36

Don Erickson
9452 Herbert
Juneau, AK 99801

Stephen Laposki
Oysters 'n Such
P.O. Box 863

Sitka, AK 99835

Robin  Larsson
P. O. Box 1499
iUrangell, AK 99929

iUarren  Pellet, Sr.
P, O. Box 394
Sitka, AK 99835

Information Officer

Pacific Biological Station
Nanaimo, B.C. V9R SK6
CANADA

04! 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

Tim 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/lo Mr. Tom Kron

Alaska Dept. of Fish and Game
230 S. Franklin

Juneau, AK 99801

907! 465-4230

Evelyn Big gs-Chisurn
3321 South 211 St
Seattle, WA 98188
06! 874-5442

Joseph Sullivan, PhD

Fish P athology Section

Alaska Dept. of Fish and Carne
FRED  Division

333 Raspberry Road

Anchorage, AK 9950zZ

Alf  RoaM  Saetre

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

06! 385-3803 or 774-9144

NATIDNAL SEA GRANTDEPOSITORY
PELL LiBRARY BU<LDWG

URL NARRCAIiiS TT BAY C".4PUS
NARRAGANSEFi,Ri 02882
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