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PREFACE

A study of the cconomic potential of the Alaska clam industry was undertaken at the
urging of Donald Roscaburg. currertly Dircctor of the Univerity of Alaska Sea Grant
Program. The clam resources of Prince William Sound have been studicd for several years
under a project tunded by Sea Grant. The biologists aswoctated with this project soon
recopnized thut there was a need 1o go beyomnd a study of the hiologival aspevis of Alnka
vlam resources to an investigation of Lheir evonomic potential.

A two-phase study attempling fo answer the most significant economic questions
abour the Aleka clam fnhery was initiated s 3973, The Niest phawe, the results of which are
the subject of thin publication, has been conceracd with an overall assesneat of the
cconomic potential of the industry. For reaons which will become obvious as the resder
prucecds, Lhis assessiment is bused almosd exclnsively on information about razor clams
harvested in Southeentsal Alaska, This publication is the sesult of rescarch sponsoced by the
Alaka Seu Grant Program, cgoperatively supported by NOJAA Office of Sea Grant.
Deperiment of Comneene, under Grant #04-5-1 $8-35 and by the Univenity of Alaska with
funds appropriaicd by the State of Alaska, :

The sevond phase of this research, 1o be completed during F975, will attempt to
identify the specific cost of production and Final product price condilions Revessary (o
make signilicant expansion of the clam industry feasible. Thn will involye 2 comparison of
the costs of harvesting with dredge-based technology with that of the conventional
hand<abor method and a forecast of fulure price movements.

The appropriate format of an analysis of the economic poiential of an industry is
delermined by the nuture of the indwsiry in duestion and the type and amount of
“information available. In the case of the Alaska clam fnhery an anatysis of economic
polentidl required, and available information allowed, 3 historical asscssment of the
industry, wm eum_imuion of the regulatory environment at the harvesting and procewing
jevels, and an analysis of the current marketing and econemic siztus of the clam lixhery. The

aggregate of this information provides the basis for an analysis of the industry's potential.



The gathering of information for this study has been hampered by a situstion which. if
it were not for the considerable assistance of & number of individuals and agenvics, would
have precluded the construction of an adeguate information base: much of the available
information, particuiatly that relating to the Fistorical development of the industry. is
unrecorded; it is contained instead in the knowledpe of nunw rous individuals who have had
SsoRK relationshi-p with the industry =~ Irom Stute regulatory agency emplayees to jountalists
1o industry opefalives. Information obtained in this way. aboui 2 multi-faceied and highly
complex industry envisonment. is sometimes contradictory and often subjoct to varying
interpretations.

It is hoped that this rweport will be uselul in ul:ri}yins the jssues related 10 the
industry®s potential for development. Heretofore. much of the availabke information has nol
been in written Torin and thus not available to other than a few knowledgeable individuals.
Additionally. there are arny scattered writien soutces. upon which this repost draws. which
<ontain information pertinent lo the industry’s potential. Indeed, the primary objective of
the first year's rescarch has been to draw together in one place. and lend organization to, the
cxiensive amount ol disjointed information. The resulting information base provides the
foundation required for analysis of Lhe industey's potential. Finally, a view of the industry
as a component of a lurger national clzm supply system and as part of the state and national
cconomies has, until now. been lacking,

A very targe number of people have assisted the uuﬂl'oﬁ in the informationgathering
stape of this research project. While it is not possible tw list everyone who assisted, mention
should be made of certain individuals who were especially genesous in giving their time and
information. They are Keancth Torgerson, Alnka Department of Health and Social
Servives; Carl kos‘m. Alaska Department of Fish and Game; Robert Scott, ULS. Food and
Drug Adménistration; Jim Rcardon qf the Alaska Board of Fish and Game: John Wiese,
contributing fisheries author, the Institute of Sovial, Economiv and Governmenat Research;
and Ben Young, clam harvester and dredge engincer. Particular mention must be made of
the work of Richard Nivkerson, Biologist, Alaska Department of Fish and Game, who has
wotked tirclessly For the removal of certain regulatory hatriers 1o ihe expansion of the razor
clam fishery. His work has provided much of the data base necessary for readmission of the
State of Alaska to the National Shellfish Sanitation Program.
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CHAPTEK !
INTRODUCTION AND SUMMARY OF FINDINGS
INTRODUCTION

This report on the ceonamic potential of the Alaska <lam industry is based on a study
that is part of the University of Alaska Sta Grant Program, Clam Research Project.! The
initial objective of the cconomics portion of this projcct has been to astemble all avaitzble
information relevant to an assessment of economic patential.? |a the case of the clam
industry it was determined that economic potential analysis required information on <lam
specivs. stocks and trends in stocks, the current stalus of the industry with respect to
structure, operations, markets served and volume of activity ; the regulutory envitonment in
which the industry must operate; and the vvonomic environment in which the industry must
compele. Each of these topics is addressed in this report.

This report is intended as a vehicle to disseminate the information gathered in a
manner which will be uscful to existing and potential industry aperatives (who will be
making decisions conceming entry into the industry or expanszion of existing effort); the
political process {which must make decisions on funding support for the regulatory effort
upon which the industry’s growlh partially depends). the regulatory agencies {which will be
monitoring the rate of utilization of clam resources and the quality o.f clam productsy. and
to other interested parties less immediately associated with the industry_ 1t is hoped thart
this report witl be especially useful in facilituting the formulation of informed public policy
with respect 10 Alaska's ¢lam resources and that it will contribute toward reducing the
extreme uncertainty, among those operating or potentially operating in the industry, that
has hampered the industry’s growth for at Jeast the past decade.

The renainder of this chapter is devoted to a summary of the factors aflecting
economic potential. Chapter !l provides an overview of the historical development of the

clam fishery in Alaska from its inceplion to the present. While much of this material i not

1
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strivtly pertinent to the polential of 1he clam fishery, it i helpfal for understanding its
present depressed status. In Chapter TH the regulatory epvirommend is described; the
abstaclhs to the industry's growth itherend in this covironment are considered in deail.
Chapler TV Jdesoibes the harvesting. processing and marketing of clam products. Chapier V
draws on the earlicr chapters and other jaformation to Jssess the overalt ¢conomic

environnw it angd its implications for the Tuture of the lishery.
SUMMARY OF FINDINGS

Econemic Putential

In some respects Alaska clam resources are typical of many of the State’s other
resources. Past and present production of clams has not approached the estimated
sustainable yield:? there sre potential contlicts between commiercial and recrcational uses of
the resource (espedially in the Cook dnlet arca ), and Tull commercial utilization of Alaska’s
clam resourees is restrained by the set of economie factors thal have always been a barrier to
the cxpansion, or, in some cases ¢ven the initration, of vwonemiv buse industrics ~ [ransporl
vost, higher labor vosts and technologically $ess sophisticated capital stock. In other
respects, however, the clam industry is atypical. Stocks are located geographically in such a
manner as to preclude foreign fishing effort; the clam industry has been subjected to a maze
of regulations, principally duc to the potential for paralytiv shelllish poisoning that has, for
the past two decades, reduced the industry to a level of relative insignificance; the 1964
earthquake had an extreme adverse impact on some of Lthe most productive source beachies
around Cordova: and there is relalively Iilfle knowledge aboat the size and location of
stocks and about many important biclogical characieristics periinent to effective planning
for resource utilization and consetvation. '

On balance, these atiributes reflect, or are contributing factors 1o, an adverse past
environment for expansion of the clam industry. Recent changes on the regulatory front

and impending changes in clam harvesting techniques, however, make the future of the
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industry much more promising than the rscentl past. In terms of obtuining the past peak
annuyl production levels of around five miliion pounds shell weight (1,750,000 to
2000000 pounds of meat) there is a significant porential For expamsion of the clam
industry over the next decade. Landings of five million pounds are approximately twenty
times greater than those achivved in recent years, This estimate of potential is predicated on
the actual eceurrence of four probable events. First, the State of Alasks must be peadmitted
to the National Sheliish Sanitation Prograny {NSSPL Membership status will allow Alinka
processors to apply for certification as interstate shippers which will allow them to ship
their Itesh or frozen eviscerated razor clam products in infentate commeree. The interstate
market in fresh and frozen clams has been glosed 1o Aluska processors since 1954, [t is very
likely that linal approvat of the State’s nembership applicelion will oceur before the 14975
harvesting scason,*

Sevond. the expansion of the industry is predicated upon the atility of the industry to
compele with allemnative sources of supply, primaiily with clams harvested on the East
Coast but. to a jesser extent. also with the imported products from Canada, Fapan and
South Korea. The ability to compete is primarily dependent upon the development of an
environmentally safe and productive dredge. The introduction of such a dredpe will reduce
the cost and increase the amount and reliability ol the supply of clams to processors.
Dredges are not only potentially much more productive in terms of basic . ost comparisons
{piven the size and relative wa~~ structure of the aggregate lisheries labor foree), they also
have the advantages of allowing harvesting at other than low-tide periods and of extending
the harvestable area outward to the subtidal zone,

Il dredge-bzs=d technology s not introduced, both the high cost and the unrelhable
source of supply charactzristic of the hand harvesting in recent years will impede the
gowth of the industry.® Based on the dredge experiments conducted in Alaska in "ecent
years, it appears Likely that a dredge will be devcloped that can meet the specifications of

L}
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the Alaskz Board of Fish and Game. Subsequent to such development there may be
difficulty in deciding conflicts between hand harvestors and dredpe harvestors over aveess to
the three approved beach zreas. If such is the vase. cvonomic efficiency comiderations will
weigh in favor of the usc of dredges. Equity considerations, on the ather hand, will probably
weigh in favor of hand diggers who can claim prior uswe. To the extent that ¢quity
contiderations prevail in such 2 mannct that Lhe introduction of dredges is impeded, the
growth of the industry will likewise be delayed.

Third, more resources will necd v be devoted 1o soutve-beach certification and
monitoring il processoss are to hawe a sufficieat source of supply to wamant a major
provessing effort and if harvesters are going to capand the harvest to pastpeak levels or
beyond. Expansion of sgurve beaches is critical in another tespect: the application of
dredge-based technology in harvesting wil depend upon there being sulficient
certified-beach arca to allow both dredge harvesting and 1he maintenance of stocks. Even il
the clfect of dredging on clam population proves to be beneficial. dredges will be
sufficienily productive o require 2 system of beach rotation. A system of beach rotation,
designed to insure the continuity of harvesting activity. will, in tum, necessitate a larger
number of certilicd beaches than presently exist. Presently, three beaches are certified with
combined beach ares of approximately fifleen miles (see description of certified beach areas
below, Chapter IV, p. 51) and sustainable yield of around one and a half to two million
pounds. Landings in 1973 were only a small fraction of that amount.

Under the present agreement between the State of Alasks and the Food and Drug
Administration, future beach certifications will be restricted (o razor clam beaches (due to
both the refatively fewer incidences of paralytic shelilish poison and the relatively lower
concentrations of toxin characteristics of razor clams)* Nevertheless, after the State has
proven its abilily to comply with the provitions of the NSSP, it is likely thal the State can
obtain approval 10 certify beaches containing other species of clams.

Finally, a potentially important factor is the cxistence of the market for clams s
dungeness crabd bait. This has been the primary market for Alaska clams in recent years.
Because this market does not depend on certified beaches for its supply (even though most

.l'hﬂ rhairiciion Sotl dat agly iF e L2 1) wrty. Thas, The SIS Cowll Coriify B UTIT Clam
IOCA TIEN IR0 T tLi URLT (P NAFIE D M PR SRRy WETRY Adiihg OF SAPSIVI 10 DRI CRURTIN.




of the bait razor ctams harvested in recent yoars have come from the certified beaches). the
baillamn harvesting elfort could be transfemred 10 uncertiied beach areas. If this oveurs,
along with the other devclopments mentioned, the potential growth of the industry will be
favorably affecied. In addition, 3 karvesting cifert on urwertified beaches would have the
favorable cffect of awisting the ientifivation of the most productive new razor clam
beaches. Such identilication is vrucial 1o maximizing the public- and private-sectos relurn on
any additional revourses devoted to expanded beach certification.

To summarizc. the significant growth potential of Alaska’s olam industry will be
increasingly realized over time it: (k) Alaska obtains and muintains membership in NSSP.(2)
cnvitonmentally safe clam dredges are introduced; (3} more resources are devoted 1o source
beach certification and monitoring. and (4) harvesting clfort for bait razof clams is displaced
to noncertified beaches. Given the protable occurmence ol these events, it is not unrealistic
to expect annual harvests of around five million pounds shell weight within the next decade.
The value to the fisherman of such 3 harvest will likely be in excess of 32 million. From the
processors viewpoint, & price of $0.40 per pound shell weight amounis fo 3 meat wright
{basic input} cost of around $1.15 per pound, assuming 35 per cent recovery (or $0.95 per
pound assuming 42 per cenl recovery).? Assuming comservatively 3 price 1o (he whoiesaler
of around $1.80 per pound, an annual harvest of §,750.000 pounds meat weight (from the 5
million pounds shell weight) would haw a valuc of around 232 million entering the
wholesale level. Direct [isheries tax revenue of around 520,000 (assucming fresh and frozen
products) would accrue (o the state as well as several thousands of dollars in miscellanrous
Lcense fees. Additionally, he income generated in the harvesting, procesming and
transporting of clams and from the subsequent rownds of respending of that income is
taxable under the State’s income ard business license 1axes.

The Alaska Clam Resource

It has been cstimated that there are sufTicient clam resources in Alzska fo sustain an
annual harvest of around filty million pounds (U.S. Department of interior, Bureau of
Commercial Fisheries, 1968). Even if this estimate is reasonably sccursie, however, this
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basic source of supply is severely restricted by segulation. A1 present. the effective source of
supply for human consumption is the razor clam resource of Southcentral Alsska. The
eflective source of supply for nonhuman consumption (for use as crad bait) is not st present
restricted by .n.-:uhlory Eactors. However. buyer prelerences restrict the harvest to the razor
clam which is harvested primarily Irom the three approved beaches and l-;Oﬂli‘UOUl areas in
Southcentral Alaska.

The supply restrictions in the fresh and frozen components of the human-consumption
market fesull from the product guality regulation of the State of Alavka and the U.S. Food
and Drug Administration. The basis for these regulations is. in tum. the periodic exisience
of. and the difficulty in guarding against, paralytic shelifish poisoning in Alaskan
<lamrharvesting arcas, The National Shelltish Sanitation Program (NSSP) is the institutional
device cstablished to pretect consumers from paralylic shelifish poison (PSP and other
sanitary hazards originating in shetlfish products eniering intestate commerce. Alaska, after
two decades of nonmembership, is currcatly bring readmitted to membership status in the
NSSP Tiee program requires an expensive system of beach certification and monitoring.
Taw. onc limiting factor in the industry's growth potential is the amount of funding
provided by the Alaska Legislature to the three state agencies rosponsibie for enforcement
of the provisions of the NSSP. The three state agencics. operating jointly under a
Memorandum of Understanding. are the Departments of Fish and Game, Health and Social
Services and Public Safety.

Resteictions on the canned product side of the human-consumption market are due to
adverse economic factors at well as regulatory restraints. Source beaches for clams that are
to be used for canned-clam products must be approved by the Alaska Department of Health
and Social Servic_; after this approval the preperly prepared canned product is free to enter
the interstate market. The provisions of the NSSP do not apply to this product form.
Alaska-produced canned-clam products are not competitive, however, with altenmative
wurces of supply. cver on the West Coast and Alasks markets. The inability ta compete
Nnds its origin in the higher costs of harvesting and processing in Alaska and the greager
difficulty of exploiting any product siperiofity when the product is in canned fonm (fresh
or frozcn razor clam steaks or strips arc generally comsidered o be the most desirable
product form for this species). Anothet barrier to the reemergence of Alaska as an



important supplicr of vanned clams is the uncertzinty faced hy procewsors with respect to a
dependable and suflicicntly large se -+ > of supply 1o warrant introduction of a canning line.

In summary, the ellective souree of supply for commezcial harvest is, at present. the
razor clam stocks if Southeentral Alaska, The total supply is much greater® the resource
covers much of the cuastal area of the state from Southeastern o Western Alaska and
chcompasses many species, of which the razor clam (Siliyua pasuks). butter clam
(Saxidonus giganied) Qnd cockle ((Tinocardiam muttalli) are potentially the most impartant
commercially. Some observers within the Aluska Depastment of Fish and Game estimate the
stocks of hardshell clams to de of much greater potential than the stocks of tuzor clams. If
the latser is the case. new beach certifications should reflect this fact once the State has
demn.nstmed its ability to comply with the provisions of the NSSP in its razorciam
program and thereby oblains permissidn to certify other than razor clam beaches. The
admission of new beach areas and species is nevessacy befors the industry can expand toils
Ristotical peak production levels and beyond.

Clam Husvesting Technology

The traditional method of sport and commerical harvesting of razor clams in Alaska is
haind digging with a specially designed shovel. A skilled dizger can dig Eetween 200 and 300
pounds per four-hour tide; a few highly skilled individuals can dig substantially more.
Although there is considerable variation, the shell weight prive (o the fisherman has doubled
from around 30.30 per pound in E971 to around $0.60 per pound in 1974, Given the
revovery factor of between 35 and 42 per cent, the meat weight price is very sensitive to
changes in the shell weight pnice. The meat weight price is The basiv input cost to the
processor il the product is to valer human consumption channels.

An alternative technique for commercial harvesting is the use of a mechanical of
hydrautic dredge. Whike dredge-based technofogy is being used on the East Coast to harvest
softshell and surf clams, no such dredge has been modificd for successful application (o
Alzsks beach vonditions. A sufficient number of aitempts have been made in recent yean
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{in & period in which the economic incentive 10 innovate has been minimal at best) (o
suggest that the introduction of an scceptable and successiu) dredge is likely 1o occur soon.

As mentioned, an important precondition to the expansion of the Alaska clam industry
is the introduction of an environmentally ssfe dredge. In the absence of such introduction,
it s undikely that Alaska canned-clam products will enter the inteestate human-coasumption
market in significant quantity. This is truc becausc the high costs of harvesting by hand,
when coupled with the higher cost of processing in Alaska, renders the price fequired to
cover cost and profit uncompetitive with dredge harvested Easi Cuast clams. The fact that
onc can buy East Coast 2nd Japanese produced canned clams in retail grocery stores in
Alaska. but cannot find razor clam products originating in Alaska, attests to the competitive
disadvantage facing the Alaska clam industry in producing x canncd<lam product. It is
likely that some processing for ihe fresh and frozen market will be attempted. even in the
absence of dredge harvesting, once the state is readmitted 10 the N3SP, but the profitability
of these efforts will be highly sensitive to variations in the price paid to harvesters.

Masketing of Alsskas Clarn Products

Inasmnuch as Alasks fresht and frozen clam products have been cifectively excluded
from the humsan-comsumpiion market in recen{ years, there is little basis in past experience
on which to make judgements as to potential markets for the products of an expanded
Alatka clam fishery. Nevertheless. it can be expected that the Pacific Coast states will be the
initial market exploited. This presumption is based on the fact that in these states per capita
consumption of clams is relatively high: these states are net importers of clam products,
there is a relatively high degree of familisrity with the razor clam among consumers in these
states, and there is a large existing institutional market (restaurants and clubs primarily ) for
frozen clam products. In the latter market the Alsska rzzor clam is likely to enjoy a
significant degree of buyer preference.,

Alsskan processors interested in exploiting the Pacilic Coast markél prefer cither a
wiapped or large canned (five pound) frozen product. The product itself will be either
whole clams, clam steaks or clam stripr. Only one processor inferviewed expresses an
inclinstion to ship the product fresh in large vacuum sealed cans. There fs little penersl



interest among processors at present for producing a canned-clam product {whole or minced
clams). although one processor is kniown to be expetimenting with a canned minced razor
clam product. The lack of general interest in a canned product is due (o the insbilily to
compete with East Coast canned<clam products which‘ cnjoy cost advantages at both the
harvesting and provessing levels. As alrcady mentioned, however, the introduction of
dredges and the vertification of more beach arca could make the canned market an
important one for the future.

Another important market lor razor clams is ameng dungeness crab fisherman. This
nuarket. located geographically in Alaska, Washington, and Oregon, has sbsorbed virtually
the entire Alaska clam harvest in recent years. The razof clam enjoys a substantial degree of
buyer preference as evidenced by statements of crab fshermen concemming ils superiofity as
crab hait and by the apparent willingness of buyers to absorb substantial price increases. The
bail market has not been the only significant existing market, it also is a significant potential
market for additional sazos clam production. Supply shoriages have been characteristic of
this markel for a number of years, indicating that there is unmet potential. While the
amount of the potential is difficult te assess it is likely that a doubling of present harvest
could be sold in this market at a price of acvund $0.45 per pound shell weight. Demand in
the bait market at 3 pacticular time is, of coune, closely related to the stzius of the
dungencss crab fishery.

Demand, Supply aad Prices

The demand for clams in the US.. on the Pacific Coast and in Alaska, will be growing
over the rest of this century, even if per capita consumption of clams remains constant 25 2
result of the gromth of populstion. Abstracting from possible significant changes in
consumer lastes, which are not predictzble, per capita consumption may grow as result of
both the growth in consumer real income over time and future changes in the relalive prices
of food fiahes which will almost certainly favor clams. Even small increases in per capits
consumption will result in a ratc of demand growth in excess of the rate of growth in
population.



United Statcs and world estimated clam supply potential is large relative to present
landings. Comsequently, Alaska will not necessasily expericnce drastic increases in demand
for its cdam resources solely as a resull of the depletion of existing supply sources.
Nevertheless, as mentioned, lhcr:: is 3 relatively large potuntial for Alaska ¢lam resources on
the West Coast human-consumption matket.

The real pn‘cc’of U.S. and world clam landings is not expected to increase very
significantly over the next several devades, particulady in compatison to the real price
increases which will be experienced by meost other jood fishes. This result follows from the
very karge unexploited stocks of clam resourzes in the Northwest and West Centeal Atlanlic
and the Northeast Pacific compared to the expected growth in U.S, demund. Under these
conditions the Alaska clam fishery must not only ovescome fegulatory constraints if it is to
make significant inroads on the U.S. human-consumption market, it must also introduce

technology which will permit landings at or near the U.S. real price.
Limited Entry

As applicable to the clam fishery, limited eniry poscs some interesling problems?In the
near term, eniry limitation may be required on the three presently certified beachesif, as is
likely, the opening of razor clams to the interstate human-vonsumption market signilicantly
incteases demand. Not only might decisions have to be made with respect 1o the number of
units dut also with respect 10 type of harvesting gzar. Given the development of a highly
productive dredpe and a significant cxpansion of certified beach sirea, one can envision an
effective combined program of beach rotation and Jimiled entry'® Based strictly on
efficicncy considerations. a system of competitive bidding for access would be desirable.
Not only would such a system ¢nsure that the most efficient harvesting methods would be
utilized but it would minimize the informational input required by regulafors.

Givea the current infant status of the fishery, incentive to develop unexpioited clam

resources should be an important consideration. One mecthod which may provide sufficient
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economic incentive would be to initially allow open entry on unexploited beaches with
subsequenit access allowed on 2 noncompetitive basis to harvesters initially developing a
beach for a period of several years. Harvesters would then be allowed to control access for
that period subject only to the normal harvest restrictions.

In one sense, the imposition of a limited entry progfam in the clam fishery poses 2
wnique challenge and opportunity to regulators. There are relatively few harvesters who can
claim past dependence and present injury when a program is initiated. Consequently, tiere
should be little reason why the immediate objective of the program should not be to
maximize economic returns from the use of clam resources. The realization of this objective
can be approximated i practice if entry is limited in cach control azea to the minimum
number of efficient units pecessary 10 produce the allowable harvest. the latter set at or

somewhiat below the maximum sustainable yield level.






CHAPTER Il
HISTORY OF THE ALASKA CLAM FISHERY
INTRODUCTION

This chapter will examine the past record of the Alaska clam fishery as it has evolved
1o its present status. The outstanding features of the industry have been its instability and
its persistent fongrun decline. Production levels of the industry, as shown in Figure 1, have
expericnced extreme variation since the fishery inception in the clarly 1900°s. At its best the
harvest approached five million pounds shell weight and extended to two clam (razor:
Siliqua patula; butter: Saxidomus gigantea) and one cockle (Clinocardium nuttallif)
species.! At its worst, in the eady 1920's and again in the middle 1960%, the harvest was
less than 50 thousand pounds. At no time. however. has the fishery recovered to equal the
production Jevels it achicved immediately after the initial growth of the late teens of this
century.

It is nevertheless apparent that the fisher can recover to equal or exceed its earlier
petformance. The potential of the industry will be determined by the cconomic, biological,
technological and political eavitonments of the present and future rather than those of the
past. Future success will require adaptation to current market foices, the application of
modern technology and the mansgement of clam resources in 2 manner conducive to
sustained stocks while at the same time allowing the use of efficient techniques.

EARLY HISTORY AND DEVELOPMENT OF THE ALASKA CLAM FISHERY

‘the clam fishery in Alaska had its beginning as an independent industry in 1916,
Although butter clams had been canned in Southeast Alaska in years prior to 1916, such
operations were usually incidental to the primary activity of canning saimon and did not
wartant separate processing facilitics. By §916 the demand for clams had risen to the point
that the razor clam beds near Cordova, Alaska attracted commercial attention. The first

attempt to exploit them commercially was made by two companies that equipped canneries

'h Fatts and Puul (1974} tor Diotopicpl information pertaining 19 tThese S0d 01N & ALsska clam 1DacHs,
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at Cordova. The Lighthouse Canning and Packing Company and the Pioncer P:.cl’:ing
Company were the first two firms to engage in the Alaska clam fishery on a full ime basis.
Total investment in the clam canning industry in 1916 (in 1916 dollars) smounied to
$157943 with 78 perions smployed in the [fishery and 10,093 cascs produced at a
wholesale value of $35,622 (LS. Dept. of [nterior, Fish and Wildlile Service, 1916).

The first attempt to can fazor clams occurred in 1902 when a Washington State firm
made an shortive attempt at commercialization. In 1913 a successful attempt was maZe in
Washirgton and was followed by Oregon, Alaska and Canadian ventures (Sweazey, 1944, p.
18). The Alasia razor clam industry developed as an exiension of razor clamming on the
ocean beaches of Washington and Oregon (Wiese, 1968, p. 1). The combination ol Alaska's
abundant supply of clams and an increased demand that Washington and Oregon could not
satisly made operations in Alaska commercially feasible (Brooke, 1950, p. 49).

The canning of razor clams in Alaskz initially gave promise of becoming an industry of
some importance. It was generally believed that the Alaska razor clam beds were extensive,
accessible and perhaps capable of supporting an independent industry for some time (U.S.
Dep.. of Interior, Fi 1 and Wildlife Scrvice. 1920). From a high production of 93343
standard cases (48-Y: pound) in 1917 the Alaskz pack declined to a fow of 1,600 cases in
1921. This contraction was caused by the exhaustion of the Cordova clom beds, and the
consequent higher rate per pound of clams demanded by commercial clam diggers. and fo
genenlly depressed economic conditions (Brooke, 1950, p. 49). Only one cannery processed
clams in 1920 (U.S. Dept. of Interioc. Fish and Wildlife Service, 1920).

In the early 1920 new razorclam beds were dscovered at Snug Harbor (Cook Inlet),
Kukak Bay (Alaska Peninsala) and Alitak {Kodiak area) and the Adaska clam pack incrased
again in the mid 1920%. At Kukak, on tiic mainland opposite Kodiak Island, a large cannery
thrived from the late 1920% to the early 1930%, and at Polly Creck, on Cook Inlet, a smaj
cannery opcrated for scveral y’em in the mid 1920's. Cordova remained the center of
sctivity during this period. In the late 1920’ some of the canneries failed to process clams
due to unfavorable market conditions. as & result the pack for these years was lower

-{Brooke, 1950, p. 51).

Production incressed in the early 1930 and by 1932 Alaska produced more than half

the total Pecific Coast pack of 123,6D6 cases of razor clams. However, in 1932 the



overworked beaches, cold winter and heavy storms hastened the process of depletion of the
razor clim beds. The U.S. Government, respomsible for th: management of comimercial
fisheries in Alaska, became concerned at the imminent prospect of loss of this important
Industry and established regulatory controls on the Alaska clam fishery {Sweazey, 1914, p.
18). After 1922, when the regulatory controls were established, the clam fishery produced
at a fairly uniform level; the sustained harvest exceeded one million pounds (Fig. 1).

The butter clam is plentiful along the coast of Southeast Alasks and is the most
abundant species of clam in that area. The butter clam fishery in Southeastern Alaska was
rencwed in 1930 with an initial catch of 25,000 pounds having 2 value of $720 to the
{shermen (Lehman, 1965, p. 4). The industry continued ustil 1942 with no zppreciable
expansion. After 1942 the wartime demand for shellfish products provided sufficient
incentive to increase production. During 1943-46 an established butter clam fishery
developed; but the towth was interrupted by the discovery of a toxin, paralytic shellfish
poison (PSP), in the canned butter clam product by the Food and Drug Administration
(FDA). By 1946 Southeastern Alaska processors (five canneries) had been annualty
producing a pack valued at $170.000 (Anderson and Powers, 1950). This fishery was a
winter fishery offering employment and income during the otheswise “slack”™ season. The
toxicity problem led ultimately to the collapse of the butter clam industry in Southeast
Alaska (Magnusson and Carlson, §951, pp. 1-2). A fairly extensive survey of the clam
producing besches of the region revealed that moderately toxic clams were so widely
distributed that closure of well defined areas would be impractical. The toxin was found to
be present at all times of the year and, as 2 result, the commericat harvest of the butter clam
was scverely limited. Srall packs have been tried from time to time, but the fishery has
never recovered (Letman, 1965, p. 4).

By 1946 cxploitation of the Alaska razor clam resource was being closely controlled
through size limits and harvest quotas. The razor clam beaches in the territory were
considered to be in good condition and there was a resumption of the westward-moving
tendency by Alaska canneries. It will be remembersd that in the mid 1920% the clam fishery
had grown westward to the Alaka Peninsula (Kodiak area) and the Cook Infet area;
however, thz years of depression forced it back {0 the Cordova area (Pacific Fishermen
Yearbook, 1947).
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Clamming's contribution to the economy of Alaska declined significantly in the late
1950's due principally to the higher cost of catch and production in Alaska. competition
from dredpe hatvested East Coust sofi-shell and surf cfams and enforcement of public health
segulations relating to the toxicity problem in fresh and frozer clam products (Wiese, 1968,
p. 2). Alslka was 3 member of the Nalional Shellfish Sanitation Program {NS5P) from
around 1927 to 1954, The U.S. Public Health Service withdrew the state from the program
due 10 the severe toxicity problem in the hardshell clam stocks within the state and the
apparent inability of the state to meet the provisions of the program (Jensen, 1965, p. 2).
The state was re-admitied to the NSSP in March, 1975,

The Alaska Cood Friday carthquake of 1964 caused significant damage to the clam
beds of Southcentral Alaska and, as shown in Table 1. the commerical harvest since then ks
not fully recovered. The Prince William Sound-Copper-Bering River regicn sulfered
extensive clam mortality as a result of the land rise of about six feet. in Prince William
Sound, the clam habitat sulfered an estimated loss of 43 per cent with a dectease in the
amount of accessible clams (above the minus theee foot tide level) of 31 per cent (AK Dept.
of Fish and Game. 1965, p. 2). Subsidence of clam beaches in the Cook Inlet area reduced
the availability of clams to sport and commercial diggers but not as significantly a; in the
Prince William Sound area. Entite populations of some beaches were lost and
re-establishment of clam populations will take many years (Gullard .z al, 1972, pp.
104-105).2

During the first few years of the Alaska clam industry planis were established
principally for processing of clams. These plants later diversified into other fishery products
2o the clam fishery could not support independently the operation of the canneries (Wiese,
1973, Aug.). The numbes of plants processing clams has varied over the years, but as shown
in Tahle 2, there were never many. Most of the plants processing ctams were “kitchen sink™
opcrations that never put out more than 400 pounds of clam products » year. At no lime in
clamming history in Alaska were there more than four “industrizl™ clam processors
operating st one time; usually there were only two or three (Wiese, 1973, Nov.). Generally,
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TABLE |
ALASKA COMMERCIAL CLAM HARVEST, 1987-1973

{thousand pounds shell weight)
1987 1,552.2
1958 664.2
1959 1.126.1
1960 1 356.4
196) $32.1
1962 687.2
903 410.3
1964 99.6
1965 87.7
1906 “
1967 1113
1968 793
1969 853
1970 160.2
1971 243
1972 2138
1973 231.2

Source: Alxska Department of Fish and Game, Statistical Leaflets.



TABLE 2
NUMSER OF ALASKA CLAM OPERATING PLANTS AND LICENSED UNITS

1942-1972
Year Opcrating Plants Licenwd Units
1942 . b lot
1943 : 3 170
I io {o%
1945 20 170
1946 2 he
1947 20 195
1948 14 N
194y 17 2ny
LY50 19 96
1951 15 436
1952 14 M8
1953 14 by XJ
1954 14 2od
1955 1 168
1956 o 450
1987 NA 204
1958 NA 120
1959 NA o3
1960 N'A 434
i90l NiA R )
1v6. 8 1L
1963 o 202
1904 7 13
1965 5 g
19366 5 192
1967 N/A 127
1908 4 148
1969 8 135
1970 10 149
1974 13 237
1972 17 Ao

Sources:  U.S. Department of Interior, Aluska Fisheries. 1941-1959. and Alaska
Departmest of Fish and Gane. Statisticad Leallets, 1960-1972.
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except in the eatly yean., the plants wore primarily processony of other finfish of shellfng.
Clain provessing usaally ovcurred just priof o salmon xesson when planis were otherwise
idie.

Almost all the razoe clams produced in Maska were shipped to Seatthe for distribution
to the West Coast states {(Wiese, 1973, Aug ). During ihe late 1950% the volume of the
canned product was pot large enough 10 supply more than a limited market. Only a very
smail percentage of the razor clam pack was shipped east of the West Coast. The principal
markets were San Francisco, Los Angeles. Portiand, and Seattle (Brooke, 1950, p. 65).

Regulatory seasures by the U.S. Gowernmenl were establisned during the early years
to conserve the clam resource. In 1924 a 4'1 inch size limit was established for razor clams
to prevent over harvest and depletion of Jhe Conlova clam beds. The 4': inch size limit
would allow the razor clam to mature and spawn at feast oace {Pavific Fishcemen Yearbook,
1925). Effective in 1933 the Government ¢vtablished pack limitations, digging scasons and
restricted areas (Sweazey. ['944. p. 18). In the Prince Willizm Sound-Copper River region, a
quota of 1,106,000 pounds (shell weighty was set for the spring season of 5 April through
30 June and 2 100,000 pound harwest allowed for the {alt.winler season of | September
through 28 February. The annual quota for this region was raised 1o §.800.000 pounds in
1939, A 500,000 pound yuota was ¢stabiished for the Kodiak arca, and in 1935 a guota of
500,000 pounds was wet for the west side of the Cook Indet arca (Pacitic Fishermen
Yearbook, 1936). The quotas were in effect until statchood.

Most of the rator dam diggers in the eardy yeans lived in Cordova, and the Socal
ecconomy depended beavily on the clam Nshery. A clam digger had to be a member of the
Prince William Sound Fiahermen's Union, which 2iso requited him to be a resident of the
Sound districl. The rationale for this nguirement was that there was only a specified pack
each year and 1he resident diggens depended upon it for a Larpe part of their livelhood. IT
oulsiders were to coie in for the scason, compele for the lixed amount of moncy to be
madce and then kave at the end of the scason with their camings, the resident diggers and
the loval community would sulfer coonomically (Sweawmy, 1944, p. B Given the
moncpsony {buying) power (acing harvesters and the harvesting quotas then i existence.
the restoctions on the harvesting lsbos [orce were probably desirabde, Without them, ancrage
returns (o harvestors would huve been less, monopsony profits would have been greater and

excessive Tesources would have been used to harvest the quota.
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(1am digging was comidered a skitied juob and il wsally tock years for a digger to
shicve optimum efficicncy. A highly skilled igger could, in normal years, briag in an
average of five hundred posnds Ghell weight) a tide. A normal digger averaged 200400
pounds catch per tide (Sweazey, Vod4, p. 1B Usually about 200 duygers were cngaged and
most of them had their Tavorite razor <lam bars that they dug year after year. Twles and
weather governed clam digging activities Tor the mont part tSweazey . 1944, p. LBL Once on
a bar a digger had tw stay there until the bide vame back and Toated he shitt, Al dipging wan
aceomplihied with a small stect showel with 2 bandwood handlke ahout Theee feet leng. The
blade was abuvutl sin incies wide al the top and narrowed to atwul three inches 3l the
knileaharp cmd. It was slightly cupped and tormed a slight anghe wilh the handle. The
average dig on g tude was only three to five houns, Alter the dig the boxes vl vlams were
taken o the tally scow or duyer boat lor weighmg. They were then emplied into & wries of
inch square el plattornes and carmicd slong a moving beit with a siresm ol water sprayved
ot them 1o ldp remove the sand and other debnis. The clains were then Laken to the
cannety. On evvaston the Lally soow stayed i the ckem digging arca lur severdl frdes
tSwearcy, 1944, p, 22

Canning was the poaopsd means ol processing the clams Juaong the cary yean. The
method of canaing was us lollows: the Tinl operation was 1he removal ol clam meat from
the shells, This was done by immiersing the clams in bothog water, either in vats designed (o
receive the wire baskets in which the clam\. \.ww.placcd or the clams werne passed through
the builing wates oa 2 endhess belt. Aller femaining in the watet approxiniately 0 weonds.
the clams were thrown on a tabie and the shells Lol away trom the meat. The Jdam meats
were then passed on 1o workens, who opencd the stomachs and necks. semosed the sand and
sediment and severed the back part of the neck. The cleaning proves was conatinued by
placing the meats in 3 vylindrica)l perforated washing neachine which revolved half 2 fum
bolh ways in a tank lilled with water Any sand or sediment remaining in the clam meat was
thus completely removed, The clum muits wene then 1aken directly 1o the filling table if
whole clams were 1o be packed or to the ginder it the minced varicty was desired. The cans
were (illcd by hand and then passed through the topping and scaling machines. The pruacs
was completed by cooking the canned product in relofis a1 a lemperatune ol approximalely
245°F. for one to one-and-a-hall hours depending upon the size of the container used (U.S.
Dept. of Interios. Fish and Witdhile Service, Statistival Digest. 1916}
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The canning of rizor clams in Baitish Columbia began in 1923; practically the entire
fatch wan canned and shipped to markets in the United States. In 1930 the United States
placed a 35 per cent ad valorem tanilT on imports of canned razor clams and by 1933 the
Canadian canneries had ceased operation. In 934 the tanilT was reduced 1o 23 per cent. but
canping did nat resume untid 1942, Since then production has bevn intermittens and
Enctaily small with the largest past of the cateh [rozen for sak' to Washingion crab
fahermen for wse as bail (Brooke. 1950, p. S1). In 1936 fresh inzot clams were imported
from Maact Beach (Canadal 10 Kasaan (Southeast Alaskal for processing, A total of 9.610
caws were produced (Pwific Fashermen Yearbook, $938). This appewed (o have been an
isolated incident as it has not been noted since. '

- During | 944 there were some notvworthy advances in freezing clams, both 2ot and
hardshelt. In Alwka, Limited yuantities of minced butter clams were frozen Tor uswe by the
military. nainly as clam chowder. In Washington State the practive of freesing razor .:Iame.
in packages reached commercial stature in 1945, Most were frozen in packages, bul some
were minced zad (rozen in cups or boxes. They proved to be 3 seafood delicacy of
attraction (0 the uppes-clas market ¢Pacific Fishermen Yearbook. 19453, '

During and after WW I there was a rapid increase in the use of razor clams as
dungeness crab bait. principally in Washington State. An increasing portion of the
comincraial catch of razor chhms was frozen in the shelt for this use. By 1949 competition
among the crab bait buyers was heightened to the point that the prive tuse (o as high as
$0.30 3 pound (shell wright} during the scason. Lasge quantitics of razor clams were shipped
to Washingion State from British Columbia and Alaska. The clam bait buyens were willing (o
pay more lor razor clams 1o use as bait than vanncrics could afiord (o pay to process them
for human consumption (Pacific Fishermen Yearbook. 19503 Alaska dunpeness crab
fubermen abso have relied on razor clams as bait.

The sazor clam is considered by the crab fishermen ss the preferred bait even though
experiments indicate that other kinds of bail could be used suveessfully. Squid. fish offal.
other types of clams, various species of fish, and cven salmon heads are all possible bait for
dungeneas crab (Brooke, 1950). The crab fishermen siill prefer razot clams and. as indicated.
in seoeat years they have been willing 1o pay high prives: they are utilizing nearly all of the
razor clam catch cach year.

2



CURRENT STATUS

The development of the Alsske clam “esource for human consumplion gaised renewed
itterest by 1965 snd led 10 a working conferemce on paralytic shellfish poisoning. The
conferenve wat jointly armanged by the Alaska Depastment of Health snd Welfare and the
(.5. Public Health Service for the purpose of reviewing and defining the spevific probicms
amouis.J with chellfish toxicity and establishing rescarch and adninistrative program nceds
10 permit the safe utitizstion of Alaska clam resources {Febsing. 1965, p. J). The conference
wis attended by representatives of health and fisbery departments of the West Coast States,
Federal apencics. Canads. educational institutions and the shellfish industry .

Ancther mecting sponsorcd by the Alaska Depariment of Healih and Wellare was heid
in April. 1971, The purposes of that mecting were 10 present current requitements of the
MNational Shellfuh Samitation Program, to ascertain potential involversent of each Almks
agency with regard o clam harvesting and processing. to bolate problems for the Stale
aspociated with meeting the fequirements of the National Shellfish Sanitation Program, and
to decide oo the courses of action accessary for the State 1o develop a viable clam industry
{AK Dept. of Health and Wellare, 1971).

In February, 1973, a mecting was spomsored by the Alaska Department of Health and
Social Services (lormerly (he Alasks Department of Heslth sod Welfpre} to discuss and
finakize the program meods and the coordination mecessaty to secure Food and Drug
Administration spprovsd of the Alasks State Shefifish Flan. An “Interdeparimental
Memorsndum of Understanding™ was signed by the Commimionens of the Alsks
Departirmnt of Fish and Game, Alssks Depsrtment of Health and Social Services and Alaska
Department of Public Safety in July, 1974 (Appenadix 1]). This agreement formalized each
ageacy's tespomsibilities im the State’s shelifish program. Final spproval of the State’s
program by FDA was accom;ieto3 in 1975 ad removed 4 important obstacle to the
rencwed development of the Alaska clac industry. This will allow commercial harvest and
interstate shipments of fresh and frozen tazor clams under the NSSP.

Certain policy actions by the Almska Department of Health snd Social Services in
receat yeans reflect the efforis made 10 organize and implement sn Alasks Shelfish Program
that would satisfy the stringeat requirements of NSSP. in 1970 the Departesent approved



theee beach arcas - Polly Creck. on the west side of Cook Inket: Cordova flats, adjacent to
Prince William Sound: and Swikshak. on the Alaka Peninsala northwest of Kodiak Bsland? -
for commercial harvest. Thewe beaches had the requined wnitary survey and have been
continucusly moenitored as reyuired by the NSSP. All other beach areas in the State were
choned o commersial hasvest. This regulation created resentment among bait harvesters who
saw litske logic in applying sanitary resirictions to clams headed for the bait market. Sndeed,
many people in the industry question the justification for applying any restrictions related
t¢ the PSP problem) on the sazor clam susource. cven that which is to be sold for human
cemumption. Their view b baswd on the relative insuscepribility of the razor clam 1o PSP
and on the fact that the toxin. when present. comcentrates in the portions of the clam that
are eviwetated. The Lxpartment. on the other hand. was faced with the need 1o
demomtrutz the State’s ability to vontrol source beaches for clams destined for the
humanonsumplion market as required by NSSP. The position of the Department was that,
given the limited resources available for enfurcement. it was not possible to prevent clams
from entering the humun consumption market from unapproved beaches unbess ait
commeecial harvest was restricted to thowe beaches. Howewer. an onthe beach dyeing
program was approved in (973 for bait razor clams which allowed the opening of
uncertified beaches to bait harvest.

Unlortunately. there appears to ¢ little suppott for evea this kess stringent measure
smong harvesters and processors. It would scem that. in the future, self-inlerest would
dictate support for and cooperation with the State’s program in order that their product can
pin and maintain sccess to an important new market. Violation by even a few harvesters
and processors, with the accompanying possibility of a contaminated product reaching the
human-consumption market, will jeopardize the State's participation in NSSP and adverscly
affect all members of the industry. A general awarencss of this fact within the industry
would add an important measure of seif enforcement by those desiring continued access Lo
the interstzte human-vonsumption market and who, therefore, would pot tolerate violations
by othery.

’Ammummhmhmw.



Even though the sanitary problems assaciated with shellfish toxicity . and the related
regulations, are comymonly given as the most perfinent teasons fur the industry’s decline
over the past two decades, further mention must be nrade of the increasingly dilficuli
competitive position in which the industry found itelf beginning in the late 1950%. Total
U.S. clam production increased by 44 per cent rom 1955 10 1960 and by 43 per cent from
1960 10 1965, while Alaska’s ctam production declined by 36 and 93 per cent in the two
periods respectively. Associated with the expanded U.S. production was the increasingly
widespread use of clam dredges in the New England, Mid-Atlantic and Chesapeake
harvesting arcas. Alaska's fvss mechanized harveating and processing technigues, along with a
bess peliable source of supply, resulted in a loss of the industry's position in the West Coast
canned clam market to the East Coast producen. Given the exclusion of the State from the
fresh and frozen human-consumption market due to nonmembership in NSSP, the bait
market and a very limited intrastate human-consumption market have been the only

commercial outlets for Alaska razor clams in recent years.






CHAPTER )i
REGULATORY ENVIRONMENT
INTRODUCTION

This chapter will describe the sanitury regulations of the National Shellfish Sanitation
Program, the State of Alaska Shelifish Program, the regutations of the Aluska Department of
Fish and Game and the tax statutes applicable 1o the clam fishery. Becquwe of their strategic
importance to the future of the industry, the sonitury regulalions applicable fo the
certification of source beaches by the State are descnbed in dewsil. Those regulations
applicable to harvesting, handling and processing of clams are discussed briclly and shown in
Appendix 1. There are no constraints imposed on the industry by slockwonservation
measures as such: those that do exist can be attributed to the problem of limited certificd
beach arca, sather than to the more basic problem of stock depletion. Accordingly. the

description of these aspects of the regulatory environment is given less emphasis.
SANITARY REGULATIONS

National Shellfish Sanitation Program
The National Shellfish Sanitation Program (NSSP) was established by a conference of

federal, state and municipal authorities and representatives of the shellfish indusiry in
February, 1925, following a major outbreak ol typhoid fever in the United States. A total
of 1,500 cases with approximately 150 deaths were reported. all iraced to the consumption
of sewage-polluted oysters (CTem, 1959, p. 8). The program is 3 cooperative - greement
administered jointly by the member shellfish producing states. lhe Food and Drug
Administration (FDA) and the shellfish industry. The program applies o interstate
shipment of fresh and lrozen Nlter feeding molluscan shelliish - oysters, clams, cockles and
mussels, dut scallops, univalves and miscellaneous shellfish are presently not included.
Crustaceans (crab, shrimp, lobster) are not filter feeders and are not included in the
program. The problems of molluscan food sanitation and safely arise primarily as a result of

their feeding method. Qysters, clams and mussels live in coastal waters and feed by pumping
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water through their giffe and filtering out organic particulate matcrial. bacteria, diitoms and
stnall zooplankters, The feeding activities tend 10 concentrate deleterious substanoes with
littie selectivity, and, as a resuit, the chemicat content ol the timsues directTy reflects the
quality of the waters inhabited (Clem, 1971, p. 15). Since these marine animals become
cantaminated in polluted waters, special health controls were established under the NSSP to
provide satisfactiory public-health proteciion to consumers of shellfish. In carrying out the
cooperative conﬁml. the member stales, the FDA. and the shellfish industry each accept
responsibility for certain procedures.

All of the member sheltfish-producing states participate in and subscribe to the
procedures cutlined in the NSSP's Manual of Operation. This Manual is published by the
U.S. Public Health Service and addresses three topics: Part [ eovers the sanitation of shellfish
prowing arcas: Paet 1. sanitation of the harvesting and processing of sheltfish; and Part 110,
Public Health Service appraial of state shelifish sanitation programs. Each imember shelifish
producing state must adopt adequate laws and regulalions bor sanitary control of the
shellfish industry. make sanitary und water quality surveys of prowing arcas, classily and
patrol closed shelitish waters. inspect harvesting methods and shellfish processing plants,
make laboratory investigations and provide any additional control measures aevessary (o
insure that the shelliish that reach the consumer have been grown, harvested, and processed
in a sanitary manner. The state health depariment annually issues a numbered operating
certificate to those shelllish shucking, packing, repacking, and shelistock plants whose
equipment, method of operation, basic construction and product meei the cooperitive
program standards. Every rackage of [resh or lrozea aysters, clams or mussels shipped in
interstale commcree from a2 member state certified plant has a marked identification
number preceded by an abbreviation of the stzte name (U5 Dept. of HEW, Public Health
Service, {965, Part I, p. 7). These certified shellfish have been grown, processed and
packaged under strict sanitary control.

The Food and Drug Administration conducts an annual evaluation of each memi o1
state’s control program. Each appraisal includes an analysis of the lepal and general
administrative procedures, inspection of a representative number of shellfish processing

plants, review of lzboratory procedures, and effectivencss of closed area patrols. The



primary purpose of the program apprasal is 16 cviluale the degree of vompliznce with the
provisions af the NSSP. On e basis of the raformation obtained, Federal endorsement of a
member state’s program is vither given or withheld. Every two wecks the FDA publishes a
national listing of su.mc 1.50¢ valid statevertitied intentale shellfish shippers for the
infermation of health authoritivs and others concermed (US. Depi. of BEW, Public Illcallh
Service, 1965, Part 1),

The shelllish industry couperates by obtaining shelltish from safe approved sources, by
providing plants which meet the apreed-upon sanitary standards, by mamiaining sanitary
plant conditions, by placing !h-.-‘prupcr certilicate numbers on exch package of shellfish, amd
by ecping and making availuble 1o the controt authorities recatds that show the origin and
disposition of all shelltish 1 ULS. Dept. of HEW, Public Heabth Seevice, 1965, Part .

The NSSP was jnitislly developed to meet the specific public health needs resulting
from the 1924-25 typhoid cpidemic. However, the national program has gone Seyond the
ariginal objective of insuring that shellfish shipped intentate would not be the vause of
communicable disease. In the 1940% paralytic shelltish poison (PSP became a maticr of
public health concern and steps were taken under the program to protect the public against
that hszard. Contamination by pesticides and industrial or radicaclive wastes was recognized
by 1957 and included in the program. The prosent NSSP is designed to assure that
moluscan shelfiish shipped in intentate commicree are frec ol hazards such a5 enteric
pathogens, chenucyd pollutants, radionuclides and naturaby occumng marine toxins (U.S.
Dept. of HEW, Public Health Service, 1965, Part L pp. 24-25).

In addition to the 22 member US sheBllih-producing stotes, agreenients have heen
developed with Jupan, Canada and Kores and they are also included under thie provisions of’
the NSSP. They have subscobed 1o the unilurm sanitation requiremenits of the program and
vertified plants of those countrics can ship fresh and frozen oysten, clams and mussels to
the United States and vice vena. As of | May 1973, 4 total of 54 plants i Canaeda, 1 in
Japan and 3 in Korea were verlified under the progeam by the respective governments (U S,
Bept. of HEW, Food and Drug Admin.. 1973, pp. 15-16)

Most slates have enacted Jaws that restiet the unportation of 1reshoand frozen shelifish
except from those shellfish producing states Lhat are membens o) the NSSP and (rom

certified inferstate shippess from within those states. In other states pumerous chain stores,



institutions and communities will not accept clams unless they were harvested and processed
under the provisions of the NSSF {Qark, 1971, p. 8). Given these marketi- £ restrictions, the
importance of Alaska's acceprance into the NSSP is apparent.

The provisions of the NSSP do not apply fo the canned, heatretorted clam product.
The US. Food, Drug and Cosmetic Act of 1938 is the basic law thal govems the food
quality standards required of processed cansed clams. Plants in Alaska that process the
canned. heat-setorted clam preduct must comply with the FDA's criteria that the raw
preduct be pure, safe and wholesome and meet bacleriological and chemical standards ss
with any other food product {Torgesson, 1973, July). The source beach of the clams
harvested for the canned product, as with the fresh and frozen clam product, must be
certificd by the #° ska Department of Health and Sovial Services. A masketing advantage at
the present time of canned heat-retorted clam products is that they can be sold interstale;
they are not limited to marketing within the state as is the case with fresh or frozen clams.
The canned-clam products are inspected by the Alaska Department of Health and Social
Services for inirastate sales and by the U.S. Food and Drug Administration for interstate
shipment. Uzually, samples are taken of the canned product and analyzed for adulteration
by bacteria and PSP. '

The FDA and the Department of Justics have three legal courses of action if the
canned clam product is found to be adulterated under the provisions of the Food, Drug and
Cosmutic Act of 193B. The first course is removal of the prod icl from intersiate commerce
by seizure. The product is then cither destroyed or brought into compliance, il practicable,
with the 1938 Act. Sccond, the Department of Justice can bring criminal charges against the
persons or firms responsibie for having shipped of received adulterated products in interstate
commicree. The third legal fecourse is an Iniunction which in ¢ffect puts the enjoined firm
out of the ¢lam business (Morton, 1965, p. 14). The State of Ataska has similar legal seizure
and penalty recourse. o )

Paralytic Shellfish Poisont. There ate four ways in which an individual can become ilk
from consuming clams, cockles, mussels or oysters. First, there can be infection from
mollusks obtained from sreas contaminated by bacteria andfor vinues. This form of
conlamination usually occurs as s result of raw, human sewage being dumped directly into

receiving waters and eventustly coming into contact with clam growing aress. Another



possible source of this form of contamination derives from the handling of ¢lam products
undcr ursanitary conditions. Second, poisoning can result from consuming clams that have
been contaminasted by pesticides and industrial or radioactive wastes. A third form of
poisoning, known as erythematous shellfish poisoning, is thought to be an allergy, but the
exact nature of the disorder is not understood. Inadequate preservation is sssumed to be a
factor in this type of poisoning, although fresh shelifish also have been involved.
Characteristic symptoms, which begin & few hours after cating the clams, are abnormal
redness of the skin and swelling and itching, particulady in the face and neck region. The
symptoms may subsequently involve tiie whole body. Persons so affected usually recover
within a few days, but occasicnally die. Fourth, and perhaps foremost, is paralytic shellfish
poisoning which is brought on by consuming shellfish that have ingested certain types of
microscopic ofganisms known as dinoflagellates (Nickerson, 1973, March/April).

The most significant consideration with regard to harvesting of safe shellfish in Alaska
is related to PSP. Outbreaks of PSP have occurred in widely scattered areas throughout the
world (Fig. 2) with a sigiﬁﬁcant number (greater than 600) along the Pacific Coast. Alaska
has recorded a total of 222 cases with 107 deaths (Table 3). Paralytic shellfish poisor.ing has
been recognized for over 3 century as 3 clinical entity and the pievention of human
intoxication due te cansumption ﬁf toxic shellfish has been a problem to public health and
fishery officials in the United States and Canada for many years. From the viewpoint of the
reported number of deaths each year, PSP does not appear 10 be 2 major public heaith
problem. But, it is of significant concern because a fatal dose of the poison for humans is
only a minule amount and there is no known antidote. Prevention depends primarily on
jdentification of the toxic shelifish by laboratory assay methods before they reach the
eomumer._ll is impossible 1o distinguish between toxic 2nd nontoxic shelfish by sight, laste
or smeli (Prakssh et al , 1971, p. 5).

Gonyaulax is probably present in small numbers ajong the coast throughous the year.
However, & rapid increase of the dinoflagellate occurs in the spring and summer when an
optimal combinstion of light, temperah e, salinity and nutricnts is typically present. When
Gonyaulax becomes numerous, the water is changed (o a deep rust color and this condition
is wsually referred to a3 “yed tide” or “red water™. Although this condition is usually

k) |
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associated with PSP, the presence of red water docs not necessarily mean that clams will
become poisonous siske othier non-teaic dinolagellates may multiply and cause similar red
water conditions. Alternatively, PSP may occur when the blooms a1+ not visible (Quayle.
6, p. 3).

Plankton serve as food for filter-feeding shellfishes and the latler hecome toxic by
extracting and accumulating the minuie quantity of poison stored in cach Gonyauder celt
(Quayle and Bourne, 972, p. 15). The principal types of shelifish that appear to
accumalste dungerous levels of toxicity are clams and mussels: oysters are affected to a
lesser extent. Scallops may bevome highly toxic (Medcol er uf., 1947), but they have not
been implicated in PSP bevause only the nontoxic adductor muscle is traditionally
vonsumcd. The shelifish are not harmed by the toxin that they accumulate since the poison
is dangerous only 1o warm-blooded animals. The degree 1o whivh shellfish become toxic and
the tute at which the toxin is eliminated varies among species. Generally, toxiv shellfishes
become nontoxic within three months except for the butter clam which retains sor.
toxivity for up to 1wo or more yvars alter injtial loxification (Quayle and Bourne, 1972, 13
15).

Butter clams concentrate up to BO per cent of the toxin in the gills and siphons: the
black tip o the siphon is the most poisonous part. By 1950 studics conducted by the U.S.
Burcau of Commercial Fisheries ked to the development of a provedure which could be
utilized to bring about a safc toxicity kevel in the carned buiter clam product. The process
consists of removing the siphon from the shucked meat, steaming the cieaned m2at for 3 10
minute petiod. followed by retorting at 250°F. for 75 minutes. This proceee reduces the
toxic content of the buder clams up to 93 per cent with no adverse effect on quality.
However, no substantial use of the procedure was made by the shellfish industry in Afaska
because clam processors felt that the removal of the siphon meand the loss of too much of
the clamn meat (o make the provess economival (Quayle ana Boume, 1972, p. 17).

Razor clams do not accumulate PSP as readily as ihe butter clam. and the natusal
cleansing process oceurs more rapidly in the formes specics. The razor clam accumulates
toxin in the digestive gland which is typically removed both in the domestic and commercial
preparation of the ¢lam for human comsumption, Complete evisceration of the razor clam
substantially reduces the risk in this specics (Nickerson, 1973, August),
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Symptoms of PSP usually occur within 30 minutes afier eating toxic shellfish and
comsists of initial tingling and numbness in the lips. gums, tongue and face followed by
similar sensations in the lingertips and tocs. In moderate (0 severe cases 3 Complete muscular
paralysis of the extremities and peck ocour, sometimes resulting in death due (0 respiratory
failure within 3 to |2 hours afler consuming toxic clams. Victims are sually caim and
comcious of their condition throughout their diness. The effect of the toxin appean to be
greatest when the shellfish are consurned on an emply somach. If tymptoms of PSP occur,
treatment consishs of emplying the stomach as soon as possible by induced vomiting and use
of a rapid laxative, Artificial respirstion should be applicd and continued il breathing
becomes difficult. There is no known antidote, but if the victim survives the first 12 hours
the chances for recovery are good (Quayle, 1969, p. 4).

The minimum quantity of poison which will cause intoxification in a susweptibke
person cannct be precisely dofined, as each person ha 2 different tolerance level to the
poison. Epidemiclogical investigations of paralytic sheilfish poisoning in Canada have
indicated that 200 to 600 micrograms of poison will produce symptoms in susceplible
persons and a death has been attributed to the ingrtion of approximately 480 micrograms
of poison (U.S. Dept. of HEW, Public Health Service, 1965, Part 1. pp. 19-20).

Presently, there are three testing methods to determine the cxistence snd amount of
toxin in a suclifish, all of which are fairly complex and require a well equipped laboratory
and technical competence. .'nn oldest and most commonly employed is the mouse bicassay.
The standard procedure is to inject a prepared extract of clam meat into the body cavity of
laborstory mice. From the time of death of several mice (usually three to six). the poison
content of the shellfish meat can be calculated in terms of what are calied mouse units (MU}
of toxin. Approximately five mouse units arc cquivalent to one miciogram of poison. In
January, 1949, the Food and Drug Administration established stiowable (okrance ievels for
the amount of toxin in whole and mincod clams. As modified in February, 1951, the
marketing of freth of canned clams was permitted only when they had an average toxicity
of less than 400 mouse units per 100 grams (3.5 ounces) of meat (Magnuson and Carlson,
1951, 9. 7)

The second method is the chemical test in which the cluted poison is mesured
colorimetrically. It is a (airly complex procedure having a theoretical accurscy equal to or



better than the mouse bicaway. A serological test i the thind method which can be ten
tirncs as smitive & the mone bicussay but complications with it tend 10 reduce kevebs
(Quayle. 1989, pp. S-K1 The dewelopment of a rapid. reliabke and improved chemical assay
test of & physical method for estin:ting the taxin would be highly desirable. especially if it
could be utdized on the beach Tur onthespot analysis in licu of sendiag samples to 2
Laboratory, Reweasch ¢tforts are continuing (o thix end at the Univenity of Alaska and the
University of California and hopefully rosults will bead (o an acceptable, simpler teiting
method (Nevé, 1973).

Pullugion and Wasre. Pollution has been defined as “. . . altering of watens of the state
in & manner which creates a nuisance or makes (themd .. . unckan (or). . harmful to
public safety . .. industrial o recreational use. . .. or aqualic kife.” (State of AK, 1972,
Title 46, p. 22). Pollution of shellfish growing arcar van result from a number of sources:
scwage, industrial waste, oif spills. pesticides. of radionuclides. The NSSP places primary
emphasis on the source of the shelifish (the producing area) to ssure thal the growing arcas
are free of any contamination that would make the product umsaie as food. All shelifish
producing stales designate specific coastal waters where approved shelifish can be harvested
by the industry. These states follow a uniform set of criferia for the water classification a3
outlined in the Manual of Operations of the NSSP. A comprehensive sanitary survey bs
conducted for cach po-uu arca prior to approval of the arca by the statc as a source for
harvesting of shellfish for human vensumption. The purpose of the sanitary survey i o
identify and evaluate those factons influcncing the sanitary quality of a growing arca. These
factors may include sources of pollution. potential or actual: the volume of dilution water;
the effects of currents. winds and tides in disscminating poflution over the growing areas;
the bacterial quality of water and bottom sediments; mortality rate of polluting bacteria;
bottomt configuration; and salinity and turbidity of the water (U.S. Dept. of HEW, Public
Health Service, 1965, Fart L p. ).

All actusl and potentisl growing arcas are clasified by the siate as fo their public
health suitability fog harwvesting of shellfish. Four cl.an‘l'mli?ns are used to designale
growing aress: approved, conditionally approwed; restricted; and prohibited (U.S, Dept. of
HEW, Public Health Service, 1965, Part |, p. 12). All growing ureas which have not been
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subjected 10 saniary surveys are sutomatically classified prohibited. n addition to the
sanitary sureys the state must regularly collect and asaay sampies of shelllish from growing
areas where PSP is likely to ovcur. If the PSP confent reaches 80 murograms per 100 grams
of the edible portions of the raw shell{ish meat. the arca shall he chosed to the taking of (he
species of shellfish in which the poison has been Tound (U.S: Dept. of HEW, Public Health
Seevice., 1963, Part §. p. 19). A tokerance level of 160 micograms of PSP per 100 grams is
allowed for harvesting of clams for canned heatactorted products.

A joint study by the U.S. Public Health Service and the voastal states texclusive of
Hawaii and Alaskd} in 1965 disclosed that two million acres of sheilfish waters hawe been
closed or restricted to the harvesting of shellfnh due 1o pollution. A total of 1.2 million
actes are approvcd (Houser and Silva. 1966, p. 6). The national trend is 1o vlme more
estudbial waters where the shellfish gow, bevause they Tail 1o meet the rigid witer quatity
fequirements of shellfish approved arcas (Clem. 1969, p. 10). A national estuary Mudy was
conducted in 1969 for the U.S. Department of Interior in which findings indicate that
factors such as filling and dredging. poliution. industrial development. and viher competing
uses of estuarine areas aie reduving the shellfish growing area (U.S. Dept. of Interior. 1970,
Fish and Wildiile Scrvice. pp. 18-22).

In Alaska pollution has pot bevome significant enough to atfect the shellfish growing
arcas. Most clam beds are located in remote areas away ftom population centers and
pollution sources. The Alasks Department of Envirenmental Conservation is responsible for
the ¢nforcement of water quality regulations. Almks has established strict water quality
standard regudations to prevent contamination so that it is unhkely that in the near future
pollution will bc a problem. An area of convern is the possibility of oil spiths and the
resultant ¢ffect of toxic hydrocarbons on the health hazard potential fo vonsumers of
shcilfish. Plans are being made by the FDA 10 study ihe overall problem of oil pollution and
its effect on shellfish quality (Clem, 1971, p. 17).

The probicm of waste disposal by shellfish processors in Alaska is a notable one. In
past years the untreated wastes were usally dumped into the bay of water next to the
processing plant. This practice gradually created serious poliution prchbiems where several
cannciies were located of where currents did pot cammy the wastes offshore. Kodiak



developed a significant waste poltution problem of this sort - in 1970 alone over 70 million
pounds of shellfish waste were discharged into S1. Paul harbor at Kodiak by 15 procesing
planta (US. EPA. 1971, p. 5). Mcasures were implemented o tramport the wastes 1o a
nearty by-product recovery plant to produce & dried meal product and other fisheries
by-products (fertibzer matesial). This action has greatly alleviated the pollution problem in
Kodiak.

Duc to the sirict Federal and State water quality standatsls. shellfish procesors are
tequired to (ind adequate means of disposing of their wastes. The Alaska Administrative
Code states that primary treatment {removad of solids) must be perfommed on all wastes
belfore discharging iato natural waters. Secondary treatmesd is abo required unless the
procesor ¢an show that the natural receiving waters are within state standards while he s
discharging wastes into the receiving walers (State of AK. 1966, Titke 18, 70.080). The
standards are writicn scparately for seven categorics of waler. according 10 the use of the
water {deinking, recreation. industry. etc.). Shcllfish-growing coastal waters are Class E.
Standards for this clasy include: dissotved oxygen zreater than 6 mgfl, a temperature not
over § per cent greater than the natural temperature, no Moating or suspended solids visible
of in a kvel dangerous o organisms, inorganic solutes (salts, acids, ¢tc.) not higher than
normal. and absence of offcnsive sight or smell (State of AK, 1966, Title |8, 70.020).
Processors discharging wastes must, therefore, regulate the wastes according o their effect
on the receiving waters. The laws that regulate waste dispesal in natural waters are wrilten
to specify the quality of the natural waters which are receiving the waste. Waste treatment
in Alasks shellfish processing plants at present consists of discharging trested wastes into the
adjacent seawalcr. Any plaats chopping the wastes, which is intended 1o make them more
susceptible to decomposition, must pipe Lhe waste out from shore which allows swifi
currents to disperse the waste and prevent bay or shoreline pollution {(Mendenhall, 1971, p.
16)

Sanitory Standards jor Harvesters and Processors. The sanitary standards required of
certified procemors of shellfish are delineated in Past [1, NSSP Manual of Operations and by
the Alzska Administrative Code under Shelifish Proceming. Title 7, Chapter 15, Sections
310 through 370. The Code was revised in 1974 (o obtain consistency with the provisions of
the NSSP. The standards apply to shellfish growing areas and to the harvesting. handling and
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processing of shelifish. The provisions of the code as revined ane seproduced verbatin in
Appendix .

Given the importance of the bait markel (o the Alaska clam lishery, the differing
freatment in these regulutions of cluns intended for human consumption and those
intended for the bait market deserves special meation. Those clams harvested from
unapproved arcas must be dyed wilh an approved Jdye before being transferred Trom the
beach of areas of harwst. Thow clams harvested from approved beach arzas may be
transferved from the beach o 2 processing plant without prior dyving as long as they are not
transporied along with clams taken from unapproved beach areas. These clams must be dyed
at the provessing plunt to which they ane delivered, if they are to be sold as bait, Clams
taken from approved arvas. but fransporied with ¢lams from unapproved areas, must be
dyed prior to transportation from the beach or srea of harvest. While these regulistions will
impose moderate costs on haevesters and processors. they are necessary if clams from
unapproved arcus are going 10 be utilized for hait purposes concurrently with the use of
<lams from approved arcas for human comsumption purposcs.

Unfortunately, these provisions requiring the dyeing of clams from unapproved
beaches before they are iransferred from the harvest area tas computed to the more
favorabk: treatment, from the viewpoint of the harvester. of bait clams from approved
beaches), may retard the development of uiapproved stocks of bait clams. This sitvation
may in turn jeopardize the ability of processors 1o oblain a continuous source of supply for
developing human consumption preduct channels. Further the incentive not 1o use
wnapproved areas for bait hacvest will make more difficult the jdentification of the most
productive arcas for the use of any newly appropriated beach survey and approval Tunds.
Should sufficient demand appear to exist Lo utilize the entire productios of the approved
beach areas for human consumption channcls, a requirement that bait clams be harvested
from other areas would not appear 10 be unrcasanable in vicw of the use of public resources
10 obtain approval of beach areas where production is marketabie interstate for human
consumplion pusposes. On the other hand, such a requirement might complicate the
spplication of limited entry principles and have adverse implications iov harvester's
bargaining power over price, given the small number of human consumption processors who

will initially be buying these clams.



State of Alaska Shellfish Program

Presently, the Alaska Departments of Fish and Game, Public Safety and Health and
Social Services are jointly fusctioning as the shellfish controf agencies for the State of
Alaska. Table 4 depicts the various contsol agency fespunaibilities under the National
Shellfish Sanitation Program. The State of Aluska has established legal authority under
Alaska Administrative Code, Title 7, Chapter 15, Sections 310-370, Shellfish Processing. to
regulate sanitary control of the shellfish industry. This regulation covers classification of
growing arcas; sanitary standards for harvesting, handling and processing; administrative
procedurcs and penalties. The regulations incorporate and implement the provisions of the
NSSP. The mgulation states, “Al shelifish growing arvas of Alaska are closed to commercial
shellfish harvesting fur matketing for human consumption ualess approved by the
Commissioner as harvest arcas”, (State of AK, 1966, Title 7, 32.439). Three razor clam
beaches were approved by the Commissioner of Health and Social Services, elfective 27
April 1978, for commercial harvest. These beaches are located at Cordova, Swikshak, and
Polty Creck. Sanitary surveys and toxicity studies had been completed on the three beaches
prior to being approved. [The previous policy was that razor clams harvested for commercial
purposcs; whether for bait. for lresh or frozen markets or for heat-retorted, vacuuin-packed
canning: must be harvested solely from the three approved beaches (McCrary, 1973}

As mentioned (p. 21), this regulstion has been modified to allow the harvest of bait
clams from unapproved beaches provided the clams are dyed before being transferred from
the beach area. On 15 March 1973, the Alaska Department of Health and Social Services
designated that all bait 1azor clams harvested must be trezted with a yellow dye (o prevent
them from entering human consumption channels. In addition the containers of bait clams
must be clearly marked, “Bait Razor (lams, Not for Human Consumption®™, and also have
the processors name. address and Alaska certificate and permil number (Torgerson, 1973,
March, pp. 1-21 The end result of the dyeing process is a distinct yellow coloring of the
whole ciam meat. The dye may also be used to distinguish other bait sealood products.

The state shellfish program consists of the following activities (Nickerson, £971, pp.
12.28):
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TABLE 4
NATIONAL SHELLFISH SANITATION PROGRAM:
CONTROL AGENCIES AND RESPONSIBILITIES

U.S. Food and Drug Administration

Conducts annual appraisal of State shellfish program.

2. Grants or withholds Federal indorsement of State program.
3. Publishes national listings of valid interstate shellfish shippers.
State of Afaska
Department of Health and Social Services
1. Coordinating agency for State shelllish program.
2. Qlassifies growing areas.
3.  Establishes sanitary standardr
4. Conducls sanitary surveys,
5.  Conducts PSP testing.
6.  Issues numbered certificates to approved clam processors.
Department of Fish and Game
I.  Collects clam samples for PSP testing.
2 Issues licenses 10 commercial clam diggers.
3. Assists in sanitary surveys.
Department of Public Safety
L. Active patrolling of beich areas.
2. Enforcement of clam fishery laws.
Sources:  US. Department of Health, Education and Welfare, Alaska Departient

of Health and Social Services.
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. Establiskiment of a surveillance system to assure that razor clams will not be
commetcially harvesled from unapproved arcas. Sulficient controbs have been established to
insure complianve with this aspect. Active patrolling of unapproved and approved razor
clam beaches is being accomplished by protection oftivers of the Department of Public
Safety. Passive patrolling is being done by the personnel of 1he Depaninent of Fish and
“ume in line with their regular dutics. Adequate Jicensing and inspection provedures have
been established. Additionally, it con be anticipated that legal clam diggens and processors
will contribule to the surveillance system.

2. Establishment of ai effective monitoring program for vurly wurning ol the presence
of paralylic shellfish poisoning. A bi-monthly testing program to determine the presence of
PP is carricd out through a vovperative eliort by the Departmenis of Fish and Gamy and
Health and Sovcial Servives. Sampling stations have been established at the three approved
beaches. Samples are collected by Fisk and Game personned and sent to the FDA certified
Health and Social Services laboratory (n Juneau for e mouse bigussyy lest. The
Department of Health and Social Services is the coordinating amyd testiag apency; the
Department of Fish and Game & responsible for the actual collection of the clam samgles.

3, Maintenance of kaboratory capabilitics that will enable rapid analysis of clam
samples for PSP. The Food and Drug Administration s certified the Southeentral regional
laboratory in Anchorage for bacteriological. waler and seafood product exzminations and
the Southeast regional (Juneau) laboratory Tor conducting paralytic sheilfish poisoning tests
{Torgerson, 1973, March, p. 1). The Juneau lab has the physical capabilrly to conduct in
excess of 100 tests per month with 2 minimum two day turn-zround time for routine
bi-monthly samples {Nickerson, 1973},

4. Conduct sanitary surveys to evaluate growing afvas with regand to domestic and
industrial pollution. A comprehensive sanitary survey includes an evatuation of alf sources of
pollution; effectiveness and reliability of sewage treatment plants: Brcscnce of industrial
waste, pesticides of radionuclidss. effect of wind. stream flow. and tidai currents in
distributing pollutants over the growing area: bacteriological quality of the growing waters
and bettom sediments and identification of the presence and location of small sources of

Jocal peHution. Each approved growing arez is reappraised cvery two years to determine if
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there have been changes in stream flow, sewage teeatment, pepulation or other similar
faciors whtich might result in a change in the sanitasy quality of the prowing area. A
complele tesurvey is made at Jeast once every ten yean (US. Dept. of HEW, Public Health
Servive, 1965, Part L. pp. 10-12).

5. Developmens of an interdepartmental memorandum o undenfanding amorg the
three state control agencies which specifies distinct responsibilities cach agency is to camy
out and enforce, This was accomplished in 1974, This memorandum is showa in Appendix
I5. Briefly the responsibilitics arc as follows: The Depariment of Health and Social Sesvices
serves as the ceniral supervisory agency ; establishing. voordinating. and enforcing all sanitary
standards concerning shelllish harvesting and processing: the Department of Fish and Game
collects razor clam samples Tor PSP testing. isues lieenses For commercial harvesting of
clams. and assisls in sanitary surveys: the Department of Public Safety patrols beach aress
and eaforces regulations ostablished wilis sevasd Lo commiercial harvesting of clame.

The prescat Adaska Shellfish Program s of necessity Jimited o the three previously
noted approved beaches. The state control agoacivs are constrained in their eitorts by
manpower and funding limitations. By keeping the program manageable with only three
beaches. FDA approval of the state proggam bas been casier to achicve. After FIDA approval,
expansion will be in priority of commercial importance as well as contingent upon increased
manpower and Tunding for the state agencies involved. These are industry indications that
commercial exploitation of oysters and geeducks in Southeastern Alaska are feasible amd
may be the next arcas emphasjzed under the State shellfish program (Jorgesson, 1973, July).
It is expected that the State will continue to limit the prog am to the three approved razor
clam beaches for at least two years so as not (0 exveed resource capabilities and 1o

accumulate datz and gather expericnce with the NSSP.

ALASKXA CLAM FISHERY REGULATIONS
Prior to 1949, the regulation of Alaskan commercial fisheri~s was handied by the
United States Fish and Wildlife Service of the Department of the Interior. On 21 Maxch
£ 949, the Alaska Fisheries Board and the Alaska Department of Fisheries were created by
the }9th Territorial Legislature of Alask-. In 1957, these agencics became known as the
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Alaska Fis and Game Commission and the Alasks Depariment of Fish and Game
respectively, The atove depariments were organized to supplement and compliment the
regutatory program of the Federal govemment in effect at that time. When Alaska at1ained
statchood in 1959, the regulation of comumercial harvesting of clams became the function of
the state lhmuﬁ its Department of Fish and Game. Commercial fishing regulations are
promulgated by the Alaska Board of Fish and Game. The Board consists of cleven members
appointed by the Governor and acts on recommendations from arez Fish and Game
personnct and 1he testimony of citizens. The basic decision-making premise is that
conservation and maragement programs must be guided by the maximum sustained yield
prinviple. The board establishes scasons, quotas, legal gear. and issucs emergency regulations
to this end,

The State Department of Health and Social Services regulates the source beaches for
commercial harvesting of clams. It does not approve nor regulate sport harvesting. The
Department does provide warnings to the public that clams harvested by sport diggers may
be hazardous to their health with the principal emphasis on PSP. A sport clam digger is
required to have 2 sport fishing license issued by the Depaitment of Fish and Game 1o sport
dig clams in all areas of Alaska. Generally, there is no closed scason or limit for sport digging
of clams in Alaska with the exception of the Kenai Peninsula beaches from Kenai River to
the tip of Homer Spit where there is a daily bag limi* of the first 60 razor clams dug (AK
Dept. of Fish and Game, £973, Sport Fish Division, p. 14)

The S!até of Alaska requires that all commercial lishermen and their vessels and scar be
Jicensed. The licenses expire a1 the close of 31 December following ticir isswance and are
rencwed annually upon application and payment of license ives (State of AK, 1972, Title
16, p. 18}. The rer.dent commercial clam digger must obtain 2 $10.00 commercial fishing
license -3¢k year. The non-resident fee s $30.00. This license is required before any other
licenses required of commercial fishermen may be obtained (State of AK, 1973, Tide 16, p.
19).

A bicense is required for all vesscls engzped in commercial Nishing in the State of Alaska.
This requirement applics to all vexsels used in the commercial harvesting and/or transporting

of clams in Alaska. The vessel license includes 3 permanent numbered plate to which is
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affixed a tab designating the year. The numbered plate is not trunstetable and is considered
a permaneat lixiure on the vessel 1o which it is orginally assigned. Residents pay a $(0.00
fee, and a non-resident a $30.00 fee, for an annual vessel hivense (State of AK, 1972, Title
16, p. 20).

A fishing pear license is rrquired of alt commercial lishenmen in Alaska. A clam digger’s
license is required of any person digging clams for commercial purposes lrom the waters or
beaches of the state. The fee s $5.00 lor eesidents and $15.00 (or non-residents {State of
AK, 1972, Title 16, p. 25).

In addition to a commercial lishing license, (possible ) vesset license, and a clam digges’s
gear license, an ittesim-use permit is reguired for all Beensed gear operators starting in 1974
under the State's limited entry program. The annual foe will be beiween $10.00 to $100.00
to cover the vost of administering the program with exact amount depending on the type of
gear used. The temporary permit will be required for cach Gshery and wiil be rencwed
annually until permanent-cniry permits are issued. A separate permit will be required for
cach type of gear in a pariicular ares.

The basiv objective of the limiled<niry program is to stabilize the number of units of
gear in those commersial Mnherics characterized by exoessive effort, This is designed to allow
better managerment, more fishing tinw and an improved overall economic retum to
fishermen (Commercial Fisheries Entry Commission. $973, pp. 1-4). Afthough the ¢lam
fishery is covered by the program it is not presently overcrowded with commercial
harvesters and is not classified as a distressed fiahery, Therefore. it is nol expected that the
limited-entry program will affect the clam industry For a number of years (Edfelt, 1973).

The management of commercial fisherics in Alaska is accomplished by areas. Twelve
areas have been established with specific lishing regutations designated for each area. For the
Alasks clam fishery there are no quolas ¢stablished lor any of the zreas. The {ollowing are
defined as Jegal Uypes of gear allowed lor harvesting of clams where permitted:

1. Shovel: A shovd tor fork} is & hand-operated implement for digging clams or
cocides.

2. Mechanical Digger: A mechanical ciam digger is & mechanical device used or capable
of being used for the Laking of clams.



3. Hydraulic Digger: A hydraulic clam digger is a device using walcrora combination
of air and water to remove clams from their enviroament (State ¢f AK. 1566, Tille 5,
39.105). Figure 3 shows thosw arcas whivh are open to the use of hydrautic harvesters.

In the Kodiak srca, where Swikshak is Jovated. tisere is no closed season on the
commercial harvesting of razor clams. Razor clams 44 inches und over may be (aken by
hydravlic <tam diggers west of Cape Chiniak on the Alaska peninsula, but they are not
alowed on :he currently approved beach of Swikshak proper, as this area liex between Cape
Chiniak and Cape Douglas (Fig. 31. Razor clums may be dug by shovels or forks; there is no
minimum legal size for hand-dug razor clams in this area { AK Dept. of Fish und Game, 1974
and Nickerson, 1975),

1a the Cook Inket area. where Polly Creek is lovated, razor clams may be harvested
commercially throughout tin year. Razor clans 4% inches and over may be taken by
hydraulic clam diggers (by permit from the Commissioner) on the west side of Cook Inier
between Cape Douglas and Spring Point. The Polly Creck approved beach area is north of,
and excluded from, the 2rca open to dredging (Fig. 3) except for a ¥ mile section of beach
from § to 1% miles south of the mouth of Polly Creek (not shown in Fig. 3). Hand digging
with shovels or forks is allowed throughout the Polly Creek area; there is no size limit on
hand dug razor clarms, although a size limit is under consideration by the Alaska Board of
Fish and Game (AK Depi. of Fish and Game, 1974 and Nickerson. 1975).

In the Prince William Sound area. when: the Cordova clam beds are bocated. there is no
closed season on the vommescial harvesting of razor <Jams. Razor clams may be taken only
by shovels or forks. No hydrawic or mechanical diggers are permitted. The minimum legal
size is 4% inches in fength of shell,

Hardshell clams may be taken by hydrawlic or mechanical clam diggers in westward
Alaska (Kodiak region) and in the Cook Inlet arca by permit from the Commissioner.
Shovels or forks for the taking of hardshell clams may be used in the Prince Williais Sound
arex (Cordava), Cook Inket (kolly Creck) and westward arca (Swikshak) (AK Dept. of Fish
and Game, 1974 and Nickerson, 1975). The regulations are not clear as to the gear
restrictions on Southeastern Aliaska - Yakutat area, probably due to the absence of an active
commercial clam fishery in that area.

47



'Mu \‘_,

m‘? N
o} 7-3 .
Pﬁ:ka ub.!‘

) ukpa.llk I
m

Figure 3. uupofnmopentollyduuhcdredm(boldhnuipxﬂumopenlodmdpm)
Source:  U.S. Department of Intenor, Geological Survey, Alaska Map B,
Scale:  }:ESB4000

48



The Department of Fish acd Ganw fyuires cerlain reports to he submitted by
provessors, buyers and lishermen: Esch person, vompany. firm. or other organization who
pittchases unprovessed [ish or processes fish or by-products of fish & to fumih the
Department of Fish and Game vach calendar year. before operating. o written statement gt
inten to operate with a description of 1he nature, extent, and location of the operation.
They are also to submil. on lorms pravided by Fish and Game, no Later than 31 January, an
accurate and complete summary of the previeus year's operation. Each buyer of fish o
shellfish is 1o keep a record of each purchase on fish tivkets or other forms supplied by the
Depariment of Fish and Game. Fish tickets are (o be submitted 10 the local Department
prosentative each week of s otherwise specilied by the Department for cach partivular
area and fishery. Each shellfiuh tisherman is to Turnish in writing diveetly 1o the Department
or through the buyer factual catvh dala necessary for completion of reports (State of AK,
F960. Title $, 39,1 30).

Any person who violates any of the regulations perfaining to commercial fisheries in
Alaska is guilty of 3 misdenwanor and upon conviction is punishable by 2 line of not more
than $5.000.00 or by imprisonment for not more than one year of by both 1State of AK.
1972 Tule 1o, p. 280

ALASKA CLAM FISHERY TAXES

All Alaska fish procesiors nust apy Tor an anawal fishetivs busines license from the
Alaska Department of Revenue, A $25,00 Iee is charged Tor this liconse and a SePArate e is
required for each plam specificd in the application {State of AK, §972, Titke 43.p. 1550, In
addition. clam processon are 1o pay a fisheries tax oqual to two per cent of the value of the
raw tazor clams. The value is determined by the actual prive paid Tor the raw clam cither by
cash or its equivalent. Butter cams ure taned in the same manaer at the rate of one per vent
of the vatue of the raw clams (Stale of AK. 1972, Title 43, p. 154). Thy above tax appli=s 1o
clams destined for 2 canned product and is referred 10 as 2 “canacry tax™. For fresh or
frozen clams a “'cold storage 11x™ of one per venl applics unless Lhe procesing occurs on
freezer ship, in which case the (ax rate is four per vent. A freczer ship moored lor one year

qualifics fur the lower tax rate of osie per cent.
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CHAFTER WV
HARVESTING. FROCESSING AND MARKETING
HARVESTING

Agproved Alsska Raror Clams Beaches

There are many known razor clam growing arcas in Alasks which could possibly be
eaploited commercially.! Presently, however, only three razor clam beach areas are open to
commwercial harvest for human comsumption. llistorically these three besches have been
aress of high razor clam density and have supported commercial harveting ol raror clams
for many years; therclore, these three beach arcas had the most background data necessary
to camplete certification requirements {(Torgerson, 1973, July ). The three beach sseas which
were approved by the Alaska Commissioner oi Health and Social Services effective 27 April
1970, are as follows {for a more detailed description see Appendix I1I):

Area 1. Prince William Scund beaches are those beach areas between 60° 33* North
Latitude by [46° 20" West Longitude, this is near Hawkins Island. to a point 60° 00" North
Latitude by 144° 19° 40" West Longilude, near Kanak Istand. Presently, the Egg [slands and
the arca west of Lhe Copper River are prohibited for human-consumplion har. osting (Fig. 4).

Area 1. Swikshak beach which is lovated on the southeastem shore of the Alaska peninsula,
The arca presently approved for human-consumption harvesting is the beach area from
Swiksnak Lagoon east Tor approxsmately four miles. This area is bounded by 58° 35° North
Latitude by 153° 48" West Longitude and 58° 37" North Latitude by 153 39" West
Longitude (Fig- 5).

Area 3. Polly Creek beach on the west shore of Cock Inlet from Redoubt Point south
approximately three miles, and four miles narth of the Crescent River. This area conlains
approximalely three miles of beach area approved for humazn~comsumption havesting. This
area js bounded by 50° | 7" [8™ North Latitude by 152° 25' |2 West Longitude and 63"
16" 20™ North Latitude by 152° 29" 40" West Longitude {Fig. ).

The Cordova-Copper River Flats area covers approximaicly 94 miles of beach area. a
ctjon of which (as dewribed above) is oper for human<onsumplion harvesting. [t was in
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Figure 6. Map of Polly Creek area (marked ares signifies approved beach).
Ssurce: U.S. Department of Interior, Geological Survey, Kenai, Alaska.
Scale:  1:250000
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this area Lhat the razor clam industry had iis start in 1916, Extensive tide Nats occur with
nunxrous exposed sand and mud bars 2t low tide. Variable habital is contained within this
aren. much of which is poorly suited to fazor clams because ol excessive mud, clay and
glacial silt (Tegelberg, 1961, p. 6). A signilicant part of this arca Joes pol contain the
characteristic surf swept beaches that rasor clams are known to require for their habirat
(Nickerson, 1973, Aug.). Presently the clam beds in the Cordova area are not producing the
farge number of razor clams of the past (Nickerson, 1973, Aug.h. Beach uplift which
ovewrred in the 1964 earthouwake has been a contributing Cactor, Some observers also blame
the elimination of seals. who leed on clam predators, for the decline of the razof clam in (he
area. )

The Swikshak Beach area is located approximately 75 miles northwest of Kodiak on
the Alaska Peninsula and iies within the boundanivs ol the Katmai National Monument. The
beach arvus are exposed 10 the northern surf of the Shelikofl Striit and contain
approxinuitely 25 miles of couastline, of which (as described ubove) four miles are approved
for human-consumption harvesting. The beaches are of low gpradient, exposing extensive
intertidal zoncs at fow tide. The beaches consis? of fine, light sand mixed with volcanic ash,
glacial silt, coyre sand, and some pravel. Razor clams in commercial quantitics have been
harvested from Swikshak beach since the early 1920% (Poulin and Gwariney, i972. pp.
4-6).

In 1972 and 1971, the Kodiak area office of the Adaska Department of Fish and Game
conducted rzzor clam studies on Swikshak Beach to provide current information on age and
growth, length-weight relationships, population abundance and 10 monitor the level of
commercial harvest. Since the mid-1960% 1he raror clams harvested (rom Swikshak have
been used primarnily for dungenexs crab bait. The present status of the razor clam stocks
with respect to 2 maximum sustained yield lewel of harvest is unknown. Between 1955 and
1963, Swikshak Beach and other beaches in 1he immediate area sustained an annual harvest
of over 300000 pounds without apparently reducing the abundance of razor olams

(Gwartney, pp. 2-3).
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Polly Creek contzins approximately seven miles of beach arca, of which {as described
above} three miles are approved lor human-consumption harvesting. Commercial harvest in
this area «tarted in the mid [920%. Presently razor olams on Polly Creck braches are
abuadant and capable of a significant sustained harvest. In £973 1he closed season of 15
July to ] September was not put into effect; this closure period has since been reinstated.

Table § shows the compzrative Alaska razor clam catch by arca for the years
1965-1972, The Cordova area has become a less significant producer and the Kodiak area 2

more significant producer in recent years.

Harvesting Methods

Historicalty, the clam fishery of the United States has been 3 labor inlensive industry
with harvesting of clams accomplished by use of tongs, rakas, hoes, forks, picks, and shovels.
in 1952 a hydraulic escalator dredge. the Maryland Dredps. was developed on the East Coast
ir the Chesapeake Bay area 1o liarvest the vast subtidal soft-shell clams in that atea (Hanks,
1966, p. 11). With the development of this dredpe the Maryland soft-hel! clam industry
became the dominant soft<hell clam producer in the United States. The dredge is attached
to & boat which slowly pushes it through the hottom sediments. Clams, Joosened [rom their
habitat by a high-pressure spray of water, are washed or scooped onto a chain-mesh
conveyor bell. The pressured water is supplied by a high powered pump on the fishing
vessel. The belt carrivs the clams to the crew where commercial stze clams are removed by
hand and all debris and small clams fall back inte the water. This method takes most
commercial <lams and apparently does little damage to others (Hanks, 1966, p. 11} 11 has
since been discovered that softshell clams multiply snd grow more rapidiy in bolloms
cultivated by the clamming rigs. The loosened sediment constitutes a suitable base for the
smaller clams, which arc wtumed to the water. to grow to maturity and multiply. A single
hydraulic escalator dredge is capable of harvesting 500,000 bwsheks of sofishell clams
annually (Quick Frozen Fouds Magazine. 1970, p. 125). Most dredpes are restricted by
applicable state segulations 10 2 daily quota of 40 bushelx (Hanks. 19656, p. 11). The dredge
€3n cover an area more than ten times s fast as a man using hand tools and populations of

relatively low density can be exploited profitably. Studics indicate that the Maryland dredge
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1965
1966
1967
1968
1969
1970
1971
19712

TABLE S

COMPARATIVE ALASKA CLAM HARVEST BY AREA

Cordova

81.7
28.6
114.9
729
26.3
219
350
0.0

Source: Aluska Depsrtmoent of Fish and Gume, Statistical Leatlets,

{thousand pounds shell weight)
1965 -1972
Cook Inlet Kodiak
0 Q
0 15.5
L4 2
LH 64
0 1.1
0 1521
148 o4
314 1524
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East Unalaska

0
0



calches more than 95 per cont of tie murketable clams in ils path with less than one per
cent breakage of the catch l.\lunnilig. 19549, p. 64). Favorable tratures of dredges are that
harvesting can take place at times other than low tides, hand tabor is reduved, and subtidat
stocks can be harvested (Goodwin, 1971, p. 7).

Subsequent to the developmeni of the Marylond dredge 2 decp-water hydraulic drag
dredge was developed and wsed or the Allaatic Coast especially For the surf clam. The latter
species has been the most important commercially in the U8, since 1960 (U.S. Dept. of
Commerce. Statisueat Digest). This dredge operates in water depths to 2O tathoms and docs
ol use a conveyor belt: rather the dredge with catch st be litied to the vesse! Trequently
10 recover the clans. The dredge is lowed by a host wossel. Figure 7 contains 4 schematic
drawing of the sott=shell and sarf clam dredges.

In 1969, dredyss took 63.¢ million pounds of clam meats representing 79 per cont of
the total U5, clam harvest: takes and hoes ook 5.3 million pounds cach fseven per cent
cach). and tongs. 4.9 million sounds i~ix pervent}). The remainder of the catch was laken
with forks. shovels, or gathercd by hand (U.5. Dept. of Commerce. Statistical Digent, 198y,

As shown in Table 6. mont clam dredges operate on the BFast Coast. The application of
dredgrs 10 clam harvesting has been the most signifivant 1actor i the larger catehes and the
seduced cost of production of clams. Competition from maching Barvested Bast Coast clams
was one of the remsons that Alaska clam production declined in the late 19507 (Wieswe,
1968, p. 2},

Efforts to adapt a mechanical clam harvester from an East Coast model have been
made in Aluska for the razor clami. An adapted hydraulic escalator dredge was ™. . . hoomed
from z vessel working razor clam beds at high tide. But. among other problenm. it could not
be kept from reflecting the vessel’s motions in the ocean surl and kept wrecking itsell on the
bottem™ (Wicse. 1908, p. 103, The Alaska Packers Association conducted the above vazor
clam harvester experiment in 1963 on Swikshuk beach. They voncluded that stexdy
production was not feasible as the «.aters fronting the major clam beaches appeared 1o be
too rough o continued operation of a fleating harvester. They noted that 1he harvester
may be adaptable in the Cordova arza where the majonity of the razor vlam beds ane in

sheltered waters protected by a chain of iskinds (AK Packens Association, 1963, pp. 1-9).
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WyDRauLIt
WRF CLAM DFIDGE

S~

Figure 7. Hydrautic or jet dredges.

: With this type of equipment, surf. soft. or hard clams are washed out of the
bottom by action of jets af water {rom a pipe attached in front of the tooth
bar. The pressured water is supplied by a high powered pump on the fishing
vessel. The shelilizh are then either washed on to, or collected by the tooth
tar of the dredge. The Maryland type of hydraulic dredge utilizes a conveyer
which brings the soft clams up to the vessel.

Sources: Sundstrom {1957). Bureau of Commercial Fisheries; Dumont and
Sundstrom (I 961), Bureau of Commercial Fisheries.
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TABLE 6
LOCATION AND RUMBER OF CLAM DREDGES, SELECTED YEARS

Nurnber of Dredges

Area | 1950 1955 1960 1965 1970

New England i 6% 4l 79 ™ 54

Middie Allanlil:’ 176 142 214 127 130

Chesape tke 34 100 233 257 300

South Atlantic 6l 17 I 4 21 22

Gulf 1] o 4] o o

Pacific 0 0 3 3 6
Total Exclusive

of Duplication 340 391 548 487 507

Source:  U.S. Department of Commerce, National Marine Fisherics Secvice, Fishery
Statistics of the United Siates. various years.



Cfforts in Canada to develop a hydmulic-mechunical digger for raror clams were
undertaken in British Columbia in 1972, A joint Canadian government and indusiry project
produced an eight-wheeled, 4b ton, dicsel-powered digger. Creeping over the sand a1
one-hail mile per hour the device shoots [wo powerful jete of wxter into the sand ahead of
it. then picks up the slurey of sand, water and clams with a swoop directly behind the water
jets. A conveyor carmics the surry up 1o the vehicks work anca where 2 dewatering and
desanding screen fels everything but the clams and an occasional rock drop back onto the
beach below, The digger moves in a straight line and is able 1o dig | 000 pounds per hour on
the avefage. A particular probiem noted was that if the heavy digger gol into [he same strip
dug the Jday betore, where the disturbed sand has not been firmed up by the surl. the device
wouk$ get stuck and could not extricate itsell (National Fisherman, 1973, pp. 12-13}
Another problem was a high percentage of broken clams probably Jue to excessive waler
pressure (Nickenson, 1473, Aug.).

In recent years several manual hydeaulic diggers of 3 1ype similar {o that shown in
Figure 8. lave been used in Canada o harvest butter and hone clams. The digger weighs
about 60 pounds and s a simple, casily constiucted device. Waler is supplicd by a pump
usually placed in a boal offshore. The digger may be vperated in water of wading depih, but
expericnee indicates it is more efflicicul and casicr to munipulate on a dey beach. The digger
is adjusted so the water jots penetrate 12 inches of s0 into the beach and s then manually
pulled along slowly. the rate determined by expenience. The ususd practice is for one person
o oprate the digger while another persen rakes the clams washed into the trench. Results
of an ¢aperimend show thatl the hydraulic digger is about six limes mofe progustive thas
hand digging and breakage of all sizes of clams is only about five per cent. The manual
hydrautic digger is inexpensive, about $500,00, portable and idcally suited for most small
rovky clam beaches (Quayle and Boume, 1972, pp. 65-06).2

A dredge experiment at the Polly Creek razor clam beach was conduct_cd in 1973, The
mechanical-hydraulic dredge operates by being towed by a “D-8 Cat™ in about 2 to 3 fect of
water. The towing action forces the dredge to mechanically bite into the substrat to a

'M InISaH Ry Wavike MEthod Bas leiekn teitie om Buller s T recl clam in Prince Wilkem Sewund; we to 1,400
Lot iy HOUR WIS Rrvatiod Sa Ao Basthen (Fager png Pyul, 1924).
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/"'2 b a0 STEEL

HANOLE ADMNITHENT

ALDUCING COUPLING {'0 i

i’n 2° WOIZLE

Figure 8 Per pective drawing of the manual hydraulic clam digger.
Somnce: D. B. Quayle and N. Bourne, The (lam Fisheries of British
Columbia, Bulletin 179, reproduced by permission from the
Fisheries Rescarch Board of Canada.
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depth of about 24 inches. Clams, sand and other debris are forced into the mouth of the
dredge where an air and water mixture Nuwdizes the contents. After being fuidized the
material paises over a lensth of 2 inch square steed mesh through which the sand, smaller
clams, etc. are w{ted back into ihe trench. The remainder of the clams are cartied to and
deposited in a net 1:pe sack attached to the back end of the dredge. Periodically the sack is
brought to the surfave and the contents Jdumped on a floating platform towed behind the
dredge. Clams are then s0-1cd by hand and the smaller oncs are rerumed to the water. On
one short test haul approx:mately 400 razor clams were harvested {Daisy, 1973, pp. E-5).
Excessive breakage of clams. as well as possible damage 1o small dams in the path of the
heavy towing vehick, are unresolved pro’ keme with this dredging device.

One of the most promising dredge experiments in Alaska, conducted Juring 1973 and
1974, is n drag dredge similar in some respects to the Eastem surf olam dredge. This dredge,
drug along the bottom by a host vessel, releases @ water and air mixture which has the effect
of suspending the solids {clams, 3and and other debris) in its path for a sulficicnt period of
time lo drag a large mesh collection bag bencath them. The bag is attached to the dredge
frame behind the water and air injction devices. The dredge must be pulled to the surface
to recover the collected clams. The early expenments with this dredge indicate a need for s
wider “bite™ in the bottom, so that its productivity can be increased. Thus, a larger model
of the same dredge will need to be built; plans [or its construction and testing during 1975
are being made (Young. 1974). Table 7 compares the dredges discussed above.

Historically, razor clams have been harvested (rom intertidal beaches during low tides
by hand digging with a clam shovel. Razor clams are dug individually (p spoint digging), not

~randomly, as are hardshel] clams. The razor clams frequently produce a “show™ of dimple
on the surface of the sand. The nﬁmber of shows produced depends on various factors such
as wegther, tide, surf, and is usually more numerous vn hot, dry days than on cold, wet
ones. Diggers sometimes try to make clams produce shows by stomping their feet on the
beach. Trucks have been driven back and forth over the beach Lo stimulate the clams to
show. The razor clam is dug with a clam shovel by removing a small wedge of sand scaward
of a “show™ and reaching down and grasping the clam siphon of shell. Care must be taken
not to Lt the shove! toc .ar or the shell may be broken. !f the clam is not caught on the
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first atiempt, commercial diggess move to another show a3 the ciam rapidly burrows beyond
reach. The number dug depends parily on skill and partly on whether the clams are
“showing” well. An experienced digger can consistently dig 200-30C pounds of razor clams
per four hour tide. The clams are put into boxes or sacks. If left exposed on the beach
surface they will quickly reburrow (Quayle and Boumne, 1972, pp. $2-56).

The development of a suitable hydaulic harvester for razor clams appears imminent and
is of concern 1o the management and conservation polivies of the Alaska Department of
Fish and Game. As mentioned, hydraulic dredpes are allowed .:Ion; certain parts of the west
side of Cook Inlet and along certain parts of the Alaska Peninsula. Concemn appears to
center on the damage that may be inflicied on small clams. Another concem is the
reduction of effort exceted by hand digeess that may accompany the widespread use of clam
dredges. This concern is unsupportable on cconomic-efficiency greunds. Hand harvesters
may be displaced by dredges from particular beaches but this is by no medns cerlain. The
effect on ex-vessel price of widespread use of dredges. however. might make other avtivitics
more economically rewarding. This price effect constitules she real threat of dredges o
hand harvesters but is necessary and desirabie if Alaska clams are poing to penclrate
interstate human consumption markets. As cmphasized above. the adoduction of

productive dredees is a precondition to the realization of the indusiry's potential.
Clam Work Force

In 1972 there were an estimated 14,900 full-time and 3.800 partdime fishermen in
Alaska (U.S. Dept. of Commerce, National Marine Fisheries Service, Current Fishery
Statistics, 1972). The number of commerncially Licensed clam diggers has varied over the
years, but there were never a great number. An average of 254 commercial clam livenses
have been issued annually over the past 30 years. In (971 a total of 237 commercial clam
digging licemses were issued by the Alaska Department of Fish and Gamwe of which 188 were
resident diggers and 49 were non-resident. Not all of the licensed clam diggers actively
engage in the fishery however. In 1973 approximately 20 commercial diggers were engaged
in razot clam digging 2t Polty Creek: 25 at Swikshak and 20 in the Cordova area. Except for
the diggers with the small family operated canneries, all of the diggers are independent and
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not connecied of employed by ihe processors that purchase their razor clams. Most clam
diggers in Alaska are engaged in various other forms of scasonal work inctuding other
fisherics: therefore, clamming is usually only a source of partdime employment and income.
in past years clam digging was 8 significant factor in the livelihood of many commercal
fishermen principally in the Cordova area where the clam Tishery was centered. Clamming
constituted an important source of income usually just prior 10 salmon season (Nickerson,
1973, Aug ). However, duce 10 generally increasing affluence. economic and social changes,
 clam digging has lost its atiraction as 1 source of employment. The present problem of
securing expericnced diggers is a significant oné for the clam industry in Alaska. This fact,
along with the relatively low ~roductivity of hand harvesting, makes the introduction of
dredges cssential to the industry's growth. _

During 1973, the Polly Creek commercial razor clam harvest was accomplished
principally by an erganized group of clam diggers from the Kenai Native Asvociation. The
harvest was transported by boat to 4 provessor at Ninilchik which is located across from
Pully Creek on the east shore of Cook Inlet. Delivercd shelf weight price paid was $0.30 per
pound. The harvest was utilized entircly for crab bait. Boanding facilitics were constructed
at Polly Creek for use by the clam diggers. This group did not harwst at Polly Creek in
1974,

Al Swikahak, there are two organized groups of commercial razor clam diggers. One
group utilizes vessels to transport clams to Kudiak while the other group uses a chartered
aireraft. An aircraft is used because the wathtr.and sea conditions in Shelikof Strait are
frequently too rough and dangerous for contirued vessel wse. The clams are sold to local
processors at negotiated prices between $0.40 to $0.55 per pound. The individual digger
received 30.24 per pound and some in-kind benclits in the lorm of shelter on the beach and
luﬁwnaﬁon to Kodisk for those who work the enlire scason {Coma, 197)).

One particular consideralion is that Swikshak razor clam buaches are located within the
boundarics of the Katmai National Monument and certaia park rules and regulations have to
be observed by the clam harvestess. No firearms are allowed: this 1» sometimes of convern
becawse of bears in the ares. Construction of facilities is restricted to temporary shelters and

garhage cannot be left in the area.



in the Cordova area a lack of experienwed and willing clari digger is 2 problem.
Additionally, the clam beds in this area have not been producing at 2 very high level
{Nickerson, 1973, Aug ). Small lovalized cffort & acvomplished by comme reial diggers who
use a boat to reach the clam beds which are gencraliy samd and imud ban exposed at low
tide. The price paid by local provessors vancs between $0.50 and $0.62 a pound. (fam
harvesting in the Cordova area has declined 1o the point that the Cordova Aquatic Marketing
Association no longer establishes murkcting prices for razor clams. The small landings
demand such a high price 1hal negotiation is nol vousidered necessary (Smith, 1973),

Sessomlity of Clam Harvesting

Table 8 shows the harvesting of ruzer clams by moath. While the razor ¢lam fishery
cannot claim the statiss of a winter fishery, it is somewhal counterscasonal to salmon and
shellfish production. Any perceptible benefit in this regard, however, awails the expansion
of 1he <lam lishery 1o 2 more significant kevel of activity.

The scasonality of ¢lam harvesting can be reduced still lunher with the introduction of
ancdees. Past seasonality van be explained by weather conditions in the winler months and
the competing away of harvesters in the peak peniods of the salmon and crab fisheries. The
only regulatory closure oveurs at Polly Creck Trom 1§ July 1o 1 September. Dredge-based
technology should be less seasitive to weather conditions, allowing perhaps some extension
of the (shery into the (31l months and cadier activily in the spring. Additionally, being
capital intensive, dredpes should be tess alfevted by peak salmon and crab fishing activity.

PROCESSING

Location of Processors and Sources of Supply

Shellfish operators in Alaska are, for the greater part. vorporalions headquartered out
of state and are often financially related 1o seafood brekerape or marketing hirns. During
the mid 1960's a trend toward consolidations of established fish packers and newer enteants
into the Fwld started. Foreign operators. notably Japanese firms. have entered the industey
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ususlly by juint-venturing with cstablished domestiv lirms. The oewer donwestic entrams ase
generslly eatitics of the Larger nativnal fond processing and marketing firms (Wiese, 196K).

In 1972 2 total of §1 Alaska shelltish processon were recorded with a total ol 72
operating plant loc:tions noted {AK Depl. of Fish and Game, 1972 pp. 9135 Atotalol 1S
planiy processwed clans iy an additional product along with other shelilish spe ke, Clam
provessing usually comtituted a very small per cent of their Lotal volume. All of the viam
provewsars are located in the Southeentral region of Alinka due wwontially 1o the Tact that
thin region containy the mosl aveeaible stochs of razor clams and the only approved
beaches. The Southeat and Wostern regions of Alaska do nol vontain any clim proceson
not any cortified beaches,

At prescnt. o procosing plant 21 Ninitchik absorbs the entire conmnercial harvest of
razor clams from Polly Creek beaches, Recently severzl small processors i the Kasilor area
have processed razor clams harvesied from Polly  Creck. principally  tor the
human-comumption market. Part of the razror clams were canned 120 cases a year) as o gill
pack amd sold in Homer and the eest were sold as 4 frvslh product in imtitutional markets
principzlly in Anchorage. These processors are nol presetly processing rezor cans.

A small. family operated, processing plail upetates in the Hamer area (Kosilsna Bayd
vaRning baiter clans harvested near the pl.im principally as a pilt pack for sale in Homer:
approinatcly 200 canes o year are prepared, The butter clasns are hand shucked | cleaned.
Joubk: wished: hand packed in cans in cither whole or mineed furn, and then subjected to
a heat-setort provess. Alter cooling they ame beled and cased. Aserape whao'esale price for a
vase oF 34 U pound cams i $14.00. Retait vatue is $I%.00 a v, ‘Pl shucked shells are
disposed of int a GIT dirt arca to bund up a beach arca. Botter clams are an additonal producy
and their provessing is accomplished Junng skick periods when salion ane nol being
provessed. The h:lr;fmting of butter clam at this location is an exception (o the state health
regulations conceming appsoved beach area. Sufficient backpround duta, toxicity fests and
survey tesults are in existence to allow harvest of butter claan from this arey. Ferodic
samples of the canned bulter clam product are 1osted by the State to imare sanitary quality.

Razor clams harvested Irom Swikshok beaches ane transporivd to eight processons in

the Kodiak srca. All of the processors are principally ciygaged in processing other shellfish
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species with razor clams occupying usually less than one per cent by volume of their tolal
praduct. They seH chams an bait 10 dungeness crab Mshermen assoviated with Lhe canneries at
a small markub in price, usually 50.035 per pound, One processor provides a limited quanlity
{about 600 pounds a yeas) of (resh ruzor clams to local retail outlets for use in human
consumption. There is no canning of razor clamy in the Kodiak area ot the present vime,
although one provessor has cunned a sorall amount for experimenizb purposes.

In the Cordova arca 5 shelllish processons utilize the razor clum harvest in that area.
Most of the harvest is used for crab bait with g small amount wiilized {resh. frozen and in
canned lorm for foval human comsumption. There ure two processors that can razor clims in
the Cordova area with a total volumw of approximately 200 caves a year. Average retail price
is 352.50 a cuse (48': pound). Several of the shellfidt processon ane under contract
agreenient with Lhe locat fishermen’s union to provide erzb bail to the fishermen, Recently
they have had to procune other tforms of bait in lice ol fazor clams because of the short
supply of clams. Squid has been imported at a high cost Tor use by the crab fishesmen,

Most of the shelllish processors in Alaska do not establish the maximum number of
razor clans that they will purcliase from clam diggers. They penerally purchase il razor

clams olfered for sale and have lurge standing orders for razor clams that they cannot (il
Processing Methods

Razor clams that are processed for use as crab bait go through a penerally simple
provess. The clams are linst washed (o get rid of sand and sediment and then are Jyed to
identifly the clams 3s crmb hait. The clams 2re then usually sacked into 25 to 50 pouwnd sacks
and frezen complete with shell. No special or significant additional plant equipment is
fequired lor this process. The frozen clums are stored at the cannerics uniil sold to the crab
fishermen. No waste is involved as the whole clam with shell is processed without shucking.

In the canning provess speed is essential in candling razor olems, They must be alive
and unbroken when starfed through the cannery, usually within 24 hou.rs after being
harvested from the beaches. This insures their freshaess and high guality (Brooke. 1950, p.
61). The clams are washed free of sand and passed through a steam box having a

reciprocating mesh-covered screen. The rectprocating motion of the screen keeps the clams
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moving forward and in the process the clam meats are stesnied loose from the shedl. As the
clams are discharged at the end of the steam box, a hlast of sir at right angies to the
direction of travel of the conwyor blows the shelh aside into 2 waste conveyor, Ruzor clam
shells are much lighter in propurtion 1o the tota! weight than other clam species and may be
casily diverted by the air blast. The clumt muats pass on Lo other workers who clip ol the
dark ends of the siphon, slit the siphons 1o wash oul the sand and silt and separate the
visceral parts. Meals go through a grinder to be minced and are liled mechanically into cans.
1f a whole clam product is desired, e mincing stage is bypassed. The cans are lled with
brine or water and are then scaled dnder vacuwm. They are then sent through a heal-refort
provass for cooking ( Stamsby, 1963, p. 189},

in a typicval Alaskan canitery processing is accomplished pronandy hy band. The clsimns
are hund -washed and shucked. They are cleancd by hand wsing scissors and s, arated into
Those 10 be canned for whole or minced clams. AN clams are wadied mechanically fur 20
minules in 4 rolating eylinder and drained o colunders, Al euipment is stainies steel. The
clame are handpacked into cans By weipht. Dilled with water, seiled voder vacuum amf
cooked in a heat-retort provess.

The frevzing of shucked clant tor human consmuption may be dune by vanous
methods including blusl, maltiple tunnel and other 1y pes of freezers. However, il clams sne
excessively frozen the meat bevomes hard and Jilficult o chew (Kowak, 19700 pp.
167-1 71} An important quality vonsideralion is the vendition ob the raw clam to be frozen.
It has been established that decrcases in the qualiny of raw material wsed fof Treesing resalis
in a disproportional decrease in the storage ife of the Trozen produce. 11 low quakity chams
are used For freezing. the initial quality of the Tfrozen product will be simfarly low. and
further ;hcll'- life of the frozen product will be considerably redeced. In addition o te
quality of the seafood product prigr (o {reczing, the temperature and time of storage are Uw
mosl important lactors influencing shelf life and quality of (tozen lish products. Tahle 9
shows the comparztive shelf life of scafood products. An increase in storage bemperatuns
markedly reduces product shelf file. The storage life of frozen fizh products can be inereased
significantly by coutrolling the microclimate surrounding the product to minimize

dehydration (freezer burny aod oxidation (rancidity ). Fish fillets. beeaded com enicnee ilems

"



TABLE Y
STORAGE TIME OF ALASKA FISH PROBUCTS
tHeld at O°F. or icw)

912 months 5-9 montin 31 months
1alibut - Kiag Salmon Chum Salmon
Sote Red Salimon Prok Salmion
I loundvr Silver Sahnon Clams
Kaog {rab. Ruh Il ( Rouk Cud Ovsters
LDungeniess Crab Qucean Perch Coaked Shnimp
Raw Shronp Large White Fislies Trour
Cond SabletsbiBlock Cuodi Graling

Shee Fish Lake lrout

Dolly Varden amd
Cliar

Smail White Fish

Source. Doyle 11971 U of AL Coopetative Extenaon Servive, Freeang of Frh to
Maintam Quudits .



of steaks are usually packaged in waxed cartons overarapped with combinations of waxed
paper. polyethyliene. aluminum loil, of cellophane. A recent trend is to use heavily waxed or
polycthylene~oated carfons withou! coverwrapping smaterials. Vacvum packaging in a
moisture proof pouch considerablr increases the shelf life of Trozen fish but is not widely
en_'lploycd due to the higher cost. The tendency is loward an automuted, containerizalion
process using less proteciive coated cartons with & iear sinip for convenience in opening
rather then an overwiap or pouch (Sfavin, 1968, pp. 190-196).

Although c.!a‘m processing is largely labor intensive, several large East Coast {irms have
equipped [heir plants with modern, auiomated production ma hinery o process frozen
clams. When clams are taken fromn the clamming rigs to the processing plant they ane
conweyed Lhrough 3 desanding operation. This gives the clatns an opportunity to expel any
sand particles prior 1o provessing. “he clams are then conveyorized through the hand
shucking line before being routed 10 = conveyorized cooking process. The breading.
vooking, frrezing and packaging procedures are all sutomasted. The cookitg phase is
performed by electronic controf of the belt spred. After cooking, another conveyor ht'[l“
routes the clams through o minus 30° F._ freezing tunnel. The freezing bett teads directly to
the packaging machine which zutomatically weighs and packages the frozen product.
Finished scaled packages aze then manually packed into shipping cases. ready for storage
and distribution (Quick Frozen Foods Magazine, 1970, pp. 121-122).

Employment

In 197) there were 1 total of 192 opersting plants in Alaska processing va.-iou_s fishery
products. In these fishery processing establist nents average employment was 8,502 'pcmns
during the fishing scason and 3,500 persons extimated on a yeur arcnnd basis (US. Dept. of B
Commerce, National Marine Fisheries Scrvice, Current Fishery Stafutics, 19723, No precise
data are availabie on the aumber of penons utilized for clon processing; the shelll‘:sh:plants
are all diversified with clams representing a minuscule amount of their overall volume. The
same personnel used for processing other shellfish afso processed clams when available.
thevelore, very litlle incremental employment at the provessing stage can be attributed to
clam operations. Cannery workers average wage 15 between $3.50 and $4.00 per hour

'depcnd'mg upon experience and function.
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Final Products

Clams can be prewerved in various ways - salting, drying. pickling. canning {whefe,
minced, chowder. juice), smoking. and in a froren form. The preparation as clam chowder is
the lurgest outlet nationally. One of the most recent methods ol prepaning frozen clam
meats is in the breaded clam-stick form. These ane similar ‘i appeatanoe to breaded shrimp
and relatively casy to produce. The meat is minced and then Frozen into blocks which are
subseyuentty sliced inte “slicks”, dipped in breaded Oour and packaged into variousy size
vartons. Ffotcnrn:l.lm products are abo prepaned for either stcaming in ihu: shell or. frying.
The friedclam retail market is expanding rapidly and has becn greatly helped by extensive
publicity from large restaurant chaimy. Comiderable quantitivs of smoked and dried clams
are comumed in the United States principally by Orientals. Since low Americat processors
preserve clams in these ways the consumers Sither prepare the clams themswelves o obtsin
them fram Japan (Nowak, 1970, pp. 167171 .

Most of the U.S. «lam production is prepared in the canned form with the pest
consumed in 2 Iresh or frozen form. In 1972 the canned pack of clam products in the
United States reached a record 2.9 million standand cases ¢48-4: pound ) wosth $27.3 million
dollars uﬁolcsajc: Additionaily, 98 860 standysd cases of clam spedialties (dips. fritters,
ensps. spread:. smoked. ete.) were propared at a value of $2.4 million Jollars. The final
product compusition of this pack is shown in Table 10,

In the past. Alaska production of razor clams was principally canned for human
consumgition. Bf;inning in the early §1960°s the production shified 1o frozen form, the final
product being ciab bait. The composition of Alaska production lrom 1942 to 1972 is shown
in Table 11.

MARKETING

o+ Markets

{am markets in the U.S. are highly concenirated in three geographic segions - New
£rgad, Migdle Atlantic and Pucific. These three regions togethor account for 37 per cent

L)



TABLE 10
U.S. CANNED CLAM PRODUCTION BY TYPE OF FINAL PRODUCT

1972

Production and Standard %ol *of “of
Number of Plants Cascs Tutal Poinds Tutal Dollars  Tutal
YWhole (3) 3331 - 55965 -8 12064

Minced (13) 100.0%8 24 1050130 i3 9.150.4063 M
Chowder {10) 1.953.214 6o 58.596420 73 i7.161 756 58
Juice (93 208.212 7 6.246.360 ? 821,151 3
Specialties (12) 94.860 3 4,745,280 b 2394951 ]
Total 2,964,105 100 BD,145.345 160 $29.657.045 100

Source:  U.S. Department of Lommcerce, Nationsl Marine Fisheries Senvive. Canned
Fisherics Products. 1972, Annual Summary (revised 19730, Current Fishery
Staristivs, No. 6101,
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TABLE 11

SOUTHCENTRAL ALASKA CLAM PRODUCTS AS

PREFARED FOR MARKET, 19542-1972

Fresh and Frozen  Wholesale

Yeur Pounds Vilue
1942 -
1941 - -
1944 8,325 $ 24l
1945 27.163 7901
1946 3L.196 FB.55%
1947 88 v
1948 17.557 4.203
§94y 48.003 11,346
1950 t03.2)Y M3
1951 9156 1.374
1952 25714 p
1953 1,107 027
1954 21,859 s
t955 5. 768 3.2
1956 278 201
£957 - -
1958 1.005 525
1959 - -
1960 Kk ] 2
1961 4.200 1.630
1962 - -
1963 17.300 4.000
1964 36.600 22620
1965 18931 55.269
1966 3012 3055
1967 53343 oy
1968 3.040 1.083
1969 34,126 (2,019
1970 2331714 73618
197t 245518 109,75t
1972 139,596 10.926
*Standard vases (48-% pounds)

Canned

Pounds

358516
559,200
Sok.y02
58753
654 816
262,050
413 U85
570405
702.057
461470
Joluds
472830
397158
551393
411.210
490,800
173.100
315,015
344 535
358,800
153 400
90,200
4.300
3,675
2025
5595
5430
3.150
2,160
3.570
1.695

Caves®

37.254
39,280
31927
35.250
43.654
174106
27.539
38067
46.504
44098
26123
31522
26477
l60.760
27414
32,720
b1.940
21.001
22969
19,252
10.250
6.034
290
245
135
373
362
210
144
218
113

Wholesale
Value

$4}2078
455068
424,597
403.526
139,753
249,139
494 402
672,314
835480
Eilo617
502,078
609 355
495018
732.555
545009
651.057
230493
445,692
459 295
40% 330
245530
£32.700
1370
40683
120
9.210
T827
5.547
4496
6,710
4.300

Source:  U.S. Depariment of Interior 1942-1959 and Alaska Department of Fish and Game

1960-1972.
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of the ULS. population bul consume about S per vent of the natwonal clom production
(Milter and Nash, 1971, pp. 4-5).

Consumption of ¢lams jn the New England region sccounts for over 50 per cent of all

clam products consumed in the U.S. New England. hovever. is no longer a leading
clam-producing region and must depend on otler regions for over 80 per cent of its supplies.
Per capila consumption of clams in New Engiand is close to nine times Lhe national averape
and exemplilies the inlluence of tradition in fishery product consumption (Mifler und Nash,
1971, p. 5.
' Outside of Ncw)Engjand. clam products are consumwd principaily in the Mid-Attantic
and Pacific tegions, which account respectively, for 1% and 16 per ceal of the US, lam
consumption. The per capita rate of comsumplion in iwth of these areas is close (0 the
national average. In all other regions of the LS. pet capila consumplion of clams is less thun
half the U.S. averuge. These consumption patterns are clearly assoviated with coastal and
non-coastal ¢nvironments and ihe consumption traditions found therein. Since mosl clams
are frozen or canned and since Llafge shipments vast 1o west occur, product perishabitity does
not create geopraphic barriers which could expluin regional consumption patterns (Miller
and Nash, 1971, p. 5).

As previousls mentioned. in Alasky owver 90 per cont of the razor clam harvest is.
utilized for crab bait. A limited market exists for fresh, frozen. and canned razor <lam
products for human ¢« rsumption. This market is primarily restricted to the local markets in
the areas of harvest, although some frozen product is vccasionaly shipped 1o institutional
markets in Anchorage. “he greatest potential market for Alaska rasor clams is the Pacific
Northwest and Califorwa. This market is familiar with the razor clum and it can be
anticipated that a large institetional market for Alaska™s tresh and trosen razor clams could
be easily developed. Rou/Mly half a dozen processors in Adaska are intenestedd in this market
once the States mmembership in NSSP is assured: wembenhip status will allow individual
processots 10 be ceiiied as intentate shippers of fmesh and frosen dam products. When
Alaska becomes a regular supplier of raior clams on the Pacific Coast . 3 wignificant intrastate
institutional and retail grocery market will likely be developed. Hoviever, in the absene of
the development of an external markel. the size of the potential intrastale market is

probably not sufcient to induce a significant intrasiate processing and marketing clfort,
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The canned-clam product i packed lor use as 2 gift pack. The higher cost ol harvesting
and processing in Alaski precludes significant competilion with the lower cost, publicly
acvepted Ewt Coast produced canned clams, The canned market is ¢learly not a potential
market for Alaska produced clams as bong as present supply constraints and harvesting
techniqu-s prevail.

Transportation and Distribution

Time, temperature and turnover work against frozen seafood quality at each level from
harvest to ultimate consumption. The amount of deterioration. varying in practice from
negligitle 1o serious, depends on the control of cach of these factors.

The transportation mode presently used most extensively for both canned and frozen
seafood products in Alaska consists of the vun-hip method. Loaded trailer vans are shipped
by barge or ship to market arcas. Freezer vans are. of course, used for the frozen products.
Regular service is provided from all provessing centers. Air transportation is available from
al) processing centers and is being utilized for shipment of fresh seafood products.

There sre essentially two distribution channels available to clam processors in Alaska.
One channel, available 10 vertically-integrated provessing firms. is the firm’s own sales foree.
The other involves the use of a broker. Seafood products may be consipaed or sold to 2
seafood broker. The broker then places the product with wholesabers or directly with retail
and institutional buyers. Generally the large and established firms use theis own sales force

while soaller firms use the services of a broker.
Merchandising, Packaging and Promotion

The greatest change within the food service industry in recent years has been the trend
toward convenience foods. principally in # frozer form. The product must associate ilselfl
with new convenient melhods of preparation, servive and package Jisposal. It must be Lasty,
attractive and be able to compete with similar products created from a meat or poultry hase
(Grant, 1963, pp. 210-212). The probiem of quality deterioration with {rozen seafoods is a
significant one. Packaging of seafood leaves a preat deal 10 be desired from the standpaint of
protection of quality through the distribution system. The obvious solution is an inner

k)



wrap, cithes vacuum or shrink bitm. 1o profect the product (tom dehydration. bul most
weafoods are not packaged in this manner. Yacuum packaging would exiend shelf life and
protect the quality of Irozen walood products (Gruber, 1968, pp. 227-232).

The lam industey's promotion program is gencraliy small, and regionatly or locally
directed. One farge national producer promotes canned clams on the Last and West Coasts.
This parficular ficm sells through brokers and has three promotions 3 yedar: in the fall. at
Christinas, and in the spring Lenten scasen. The advertising media ane newspapers, regional
editions of Good Housekeeping, and radio { Business Week Magazine, 1972, pp. 58620

Another large national producer directs its promotion te the New York middlie-invome
proup which is their biggest comsumwr. I uses TV in New York and radio and print
elsewhere. Product promotion is increasing sales i the Midwest, but the lirm's inanagement
contends that the potential salvs volume tiwre dovs niol jusidy the advertising budgel of the
East and West Coasts. Another national Hem stresses their frozen clam products vsing TVin
toclized areas such us Cleveland, Columbus and Detroit ( Sules Munagensent Magazine. 1971,
p.62)

One of i Jargost clam firms in the V.S, conducts an aggremive trade puomotion
program in nojor East and Wesl Coast markets. 11 uses newspaper coupons and Mour~vlored
ads in Family Circle and Sunset mugaZines. A key part ol the program is 2 fie4n promotion
with branded and privale label items for minced and chopped clams. One promotien is buill
aronnd s $24.95 hot dip snack tray that is offered at $k4 95 with twa of their firms canncd
dam labels. The text of one of theit ads i worded as follows: “Our fresh-tasting. minced and
chopped vlams make the tastiest hot party dip you ever dipped inte. Aml il youdl try our
recipe. we'll pay you $0.50 for the crackers youll need for dipping. Look for details on our
display at your participating stere™ { Adversising Age Magazine, 1973, p. 31}

iIn Alaska, promotion of razor clum products is only accomplished by wond of mouth
inn the limited markets that presently exist. TV, radio or newspapens are not utilized. Trade
journals usually mention the clam product of Aliska processors along with their wiher
sealood products.

An important marketing vensideration is the adverse effect that paralytic shellfish

poisoning (red tide) has had on the marketing of clams. When a ban on harvesting of



shellfish is put into effect by state health officials the public confidence in shelltish producis
is toat and les drop signilicantly. The publicity given to a ban has the eflect of dissuading
shoppers 1rom buying all kinds of seafoods in stores and restaurants. Fven unalfected
species such o fohster. fin fish and shrimp are sporned by shoppers. In 1972, the New
England area suftvred from an cpisode of shebllish 1oxiity ; lowses hawe been estimaled to be
a much a S200 million dollars ( Ecunamist Magazine, 1972 p. $2). Such Tosses imply the
novessily for cooperation with. and selfcaforcenwent in, the Alusks Shellfish Program. A
PSP incident on the Woest Coast. assoviated with Aluska produced razor clams, would reslt
i severg negdive external effects on other uneffected fihierivs. not to mc-n!ion the ellect
on the clam lishery, Any existing animosity within the fishery toward the State's program

should give way te u spirit of cooperation simply as 3 matter of seif interest.



CHAPTER V
DEMAND, SUPPLY AND PRICES
INTRODUCTION

This report is concluded by drawing on the intormation presented in the prececding
u:h'.imcn‘s and other sources (o anHyze Lhe cvonomic environimert in which the Alaska clam
fishery must compete if @1 is (0 be succesfully deseloped, The analysis consists of an
examination of the pust demand, supply and price trends and the changes that may b

expected in these variables in the Tuture.
DEMAND

A characicristic of 2 goods and services, including clams, is that the amount porchased
iv dependend upon price, buyer tastes, income. populatien and the price of related poods
subnstitutes and complements), This sectivn develops what is known about the demand lor
clam in the United States. World demand s not consadered here because the ULS. does not
expor clam’ o the sest of the world. Nor is it likely thal the US. will becone an exporier
of clams in the future. Wokd demand is only televant, therelone, 10 the extent that it aflects
the price that must be paid for imporicd clams: this aspect is discussed below in the section

dealing with clan prices.
Cunsumption Trends

The consumption ol clams by US. consumers iy part of the broader consumnption
pattern for foud-fish products. U.5. comumption of Food tish is forecast to incrcase by 33
per cent from 2.2 billion pounds in 907 to 3.9 billion pounds by the year 2000. Per capita
comsumption. however, bs expecied 10 fall from 13.02 pounds 1o 9,38 pounds over the same
period (Bell, ot of., 1970, p. 5. therelore. the growth in aggregate fish cmwﬁplion will be
derived primarily from growth in population. Per capita consumption since 1950 is shown in
Table 12, 1t can be seen that _lhc downward trend in per capita consumption expecled by

some has not yet begun. Indeed, an upward trend appears 10 be developing: it remains Lo be



TABLE 12

PER CAPITA CONSUMFTION OF COMMERCIALLY CAUGHT
FISH ANU SHELLFISH, 1950-1973

Per Capita Consumplion

Civilian
Resicent Fresh
Population And
July 1 Frozen Canned Cured Tot
" Year Miltion Pounds. Edible Meat

1950 1508 6.3 49 0.6 11.8
1951 151.6 6.3 43 o k1.2
1952 539 &.2 4.3 0.7 11.2
1952 150.6 64 43 07 114
1934 1597 6.2 43 0.7 n.2
1955 Jo3.0 59 R 0.7 10.5
1456 106.1 5.7 4.0 0.7 104
1957 tev.1 55 1.0 0.7 10.2
1958 172.2 57 43 0.6 Do
1959 175.3 59 3.4 0o 10.
1960 178.1 57 4.0 0.6 10.3
1961 1811 59 4.3 0.5 10.7
1962 1837 58 4.3 05 106
1963 186.5 58 44 05 10.7
19¢4 i49.1 59 4.1 05 0.5
1965 19t.6 6.0 44 05 109
1566 193.4 6.l 4.3 0s to9
1967 195.3 58 4.3 05 10.6
1968 197.1 6.2 43 0.5 o0
1963 1991 6.6 4.2 04 1n2
1£70 201.7 b9 4.5 04 11.8
1971 2043 5.0 4.3 a5 114
1972 065 70 44 0.4 122
1973+ 208.1 7.2 50 04 126

*Preliminary.

Source:  U.S. Department of Commerce, National Marine Fisheries Setvice, Current  Fishery
Statistics, 1973,
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" seea whether changes in per capila consumption ovwuring since 1967 are only temporary
deviations from a downwarnd trend or whether they actually represent o acw upward trend
of higher plateau.

Signilicant trends have becn takicg place in the composition of iterms that make up per
capita consumplion of fishery products. Tuna consumption increased from 1.9 pounds to
2.4 pounds per capita during the 195%-1968 period. Shamp consumplion increased from
1.1 pounds to L& pounds per capita. Consumplion of such battom fish as ground (ish and
ocean perch fillets and blocks was 1.5 pounds per pemon in 1959, compared with 2.2
pounds in J9.E, These l'hm ifems together represent an increase in per capita consumplion
ol 1.6 pounds. This increase has been offsel by decreases in other products. e B, canned
salmon, canned supdines, and oysters (Shapiro, 1973, pp. 125-120). _

Per capita consumplion of ckans has remained ity stable over time although some
revent increascs are apparent, Table 13 shows actua! and projected apgrepate and per capita
consumption of clams in the United States from 1947 to 2000." The most recent projection
by the National Marine Fishery Service supgests thai one cannot expect significant
additionad changes in per capila consumption M clams {U.S, Dept. of Comnerce, Nationat
Murine bisherics Service, 1970, revised, p. 111 although, as discyssed below. some increase
is possible & 2 resull of luture changes in refative lish prices. Aggregate clam consumplion
will continue Lo expericnce growth as a result of an increase in the ramber ol consuming
units. A source of considerable uncertainty about the future is that the per capita
consumption of clum products, and thus, the aggrepte consumption associated with ¢ach
year's population, can divenge significantly from past trends. in vither direction, Per capita
consumption is primanly determined Ly the relutionship of consumption to income, by
changes in relative prives. and by techpical changes in product Yorm. A change in each of
these variables is possible. il not fikelv, and such vhanges can cause significant changes in per

capita consumplion.

’Mllul MPPMUAL DET CRPITA CON MOTION tor E971-1973 wii. &40, #63, ind %) powngt (Maal wanTl) TP treely
ADpi onl i caiila o viumglion siwsh Landirtgs Dhus ihparty by dat.
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TABLE 13

UNITED STATES AGGREGATE AND 'ER CAPITA
CLAM CONSUMPTION, 1947 - 2000

Aggregate Comsurption
Million Pounds  Per Cent Per Capita Comtimption US. Resident

Meat Weight Change Pounds Meat Weight® Populztion Millions
1947 38.5 . 267 1440
1950 43.4 12.7 280 1519
1955 359 17} 217 ios.
1960 51.0 421 K l8go
1965 723 +41.8 J73. 1¥i0
1970 105.5 46.1 S8, 03
19754 5.1 9.4 530 N7l
1980 1159 9.5 541 327
1985 1369 8.7 547 250.2
1990 1470 7.9 551 2679
2000 169.0 149 .557 s

*Figures after i970 are projections based on the axsumplion of dechinng income chsticity
through time.

tProjections based on Tuble 111-1: authors converted round weight 1o meat weight by
applying per vent changes in Table 111-1 tround weight) to Table -1 imeat weight ).

Sources.  National Manine Fisheries Servive. Basic Beonomic Indicators: Clams. Working
Paper Mo, 55, April 1970, Tables 11-1 and TIL-1, pp. B, 16, 1970 estimate of
dulual apparent vonsemption obtained by sdding US. lzadings and imports trom
US. Departiment of Commerce. Netional Manne Fisheries Service.  Fishery
Statisties of the Unired Srates. 1970, Populauon figares are revised 1o make aclual
1970 4 benclunagk loe projected population but the rete of population growth
assumed in Basic Economic Indicators: Clams, i retained .



Consumer Income

The income elasticity of demand, whichs meisures the depres oF semitivity of percapita
consumption of clans 1o changes in real per capila income. is about wpity: = 108, This
income clastivity voellivient means that a one per cent increase in fval per capily inconw
would zpuse per capita clam comsumption to increase by aboul one aid vne-tenih per coam.
This coctlicient. as calculated trom the Jatz For the 1947-1973 period. is statislivally
different from Zero ot the five per cont fewel (U8, Dept. of Commerce. National Marine
Fisheries Service, 1975, p. 10, revised). The above coelticient is applivable 1o 2l clam
product lors: 3 separaty estimate of income chnticity of demand. cpphivable only 1o the
fresh und l’ru:“ﬁ product form, b E, = 100, but this estimate i not slatistically dilferent
Yfrom Zeto at the bive per vent foved {Nash of of 0 1972, p 1500 This means that one cannot
be confident that By = 1.06 is not in Gt B, = 0. F = 106 means that the per captta
demand For feesh and Frozen clam producis can be expected 1o grow at about Hie saine rate
as per capita incoie. This growth performance o wd be somewhat enbanced. perliaps. by
develapnwent of Ireal and Trosen product and packaging Ferms that e more appealing to

polential buyvers.
Refative Prices

There is no intormation available on the elfects of clamges in relative prices,
partivularly of changes in the prices of other food Fsh products. on the per capits
vonsumption of clums. It b Jikely that a devrease in the price of clams refative to other Tussed
fish products (not necessarily an absofute decteased will eecur over Hie next several decides
and that this decrease will tend 1o iacrease per capila consumption ol clam praducis. Fhe
presumption of a tfallin the relative prive of clains is baswd on the trend growth in per capita
demand and population. the refation of present world landings o the world M5Y 2.1 the
degree of dependency on imporls. Information on these aitributes for cach of several
sclected apevies is shown in Table $4. Aside from scatlops. clam Landings have more toom 1o
expand than any elher specivs (only about § 2 pereent of the world MSY ix bring harvested s
and clam imports in 1967 were only aboul three per comt of total U3 supplics (about five

per cent in 1973). Thus. it can be cxpecled Lhat growth in demand for claan in the U.S. can

BS
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pe supplivd without large Sacreases i the real price. This situation is i cordzast with most
other spevies of lish and shelltish Yor which potential supply growth s more Bmited. As a
sesuit, for these spesies, future danand increases will be accompanicd by more signif vant
real price increises. This prediction is supported by 3 Burean of Commencial Fisieries
statisfival analysis oF demand growth tor the period 19072000, by species, and the
vombinution of Hiese estitiotes with information on avaibable supplivs (Belleqaf | 1970 p.
2. The sesuh of thir analysis is shown in Table 15 in the form o progcoied increises in
the rea) prive of cach product on 1he world market. According (o thess estemates, there will
e fens upward pressure on the read price of clams than o any other spevies wept scallop..
.

These projevijons must, of course, e anerpreted cautionsly as they are hawed, of nevessiy,
on 3 number of simplifying assamptions. Nevertheless. they are indicamne, the authors
behiese, of the tirection of the Tulure p::'sn.urcs o relafive prices.,

In summary, the relative price o clams shoubd £l over the next el decades in
comparison with miost shiery prodoucis and this BV in eelative price shouid hase a Bavorable.
i yet undetermined. impact on per capitd cosvamption e JIIII'UI]‘I of theompact will
depend i the actadl sise of the ;l{.mgc wr Ivkative powe anad g ow Closely coosumens siew
clams 2ad other (ood fishes av subslitles Figure 9 shows that bepwern 7 gmd 1973
ex-weswel cham prives have risen more stow sy than exsvessel prces of ol cdible ish ond
shelblish: singe 1971 $he ditferential bas widened draiaaathy Thus the predwcted 1rend
vhange in selative prive s abready undder way aod s ooty one contabulng Livtor Tow.and

Hie reve sl InCrvases ik por capita coibsunipieen,
SUPPLY

Damnctic Sources

The majonity of clans harvested an the United States come from the Fad Coast; the
Middle Attanbi ~tates are the Jargest aappliers. Tabkke 1 shows the segionat ;upply and
distribution ol clams harvested i the U5 in 14o OF the clamss liaded in the Mid-Atlsntic
states 75 per vont are shipped to wiher regivos, chictly Tor consumption i sew Faglamd and
on the Wost Const. The South Atladic arca renks hehind the Mul-Athatic in clam

productron. and cxports over haff of what 1t producs. Clam producion in the South
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TABLE 15

PROJECTED WORLD REAL PRICE INCREASES FOR SELECTED
FISUERY PRODUCIS. 1965-2000

Cents per poumd

lncroine
{I9EL-7-2000)

Spevies 1965-7 197¢ 19%0 1990 200 Pervent
Groundlish [ LAY 15 23 2R R
Tuma i6 e 20 25 30 K75
Salmen 24 24 2n a2 k1) SK.3
Halibut 25 it 36 EN 52 1080
Shrimg 37 42 52 07 Yt 1510
Lob~ter 63 67 Y7 147 RN EDRNE
Crubs 12 12 21 KO 114 #50.0
Clans 3.8 35 R 4.2 18 R
Scallops 7.2 7.2 74 7.8 7 56
Fislt ezl 1.0 1.1 N | 5.7 TR 680.0

Source:  Bell. Fredenick ef gt 19700 Natonal Marine Fisheries Seevice: The Future ol the
World's Fisheries Resouscus: Foredasts of Demand. Supply and Prives to the Year
OV with 2 Discussion ol lmplications For Public Policy. Dralt manusctipt.
Working Paper No. 71-1, December.
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Figure 9. Ex-vessel price indexes: clams, vdible shelllish and cdible Tish,

1967-1973 (1967 = 104}

Sources: U.S. Department of Commerce. National Mztine Fisheries
Service. Currend Fishery Statisties. No. 6300, rwerage
ex-vessel clam prices and index vakvitated from fandings
and value data [rem US, Departinent of Conumerce,
Fishery  Statistics of the U5, 19671071, and US,
Pepartment of Commerce, Current Fishery Statislics,
1972-1973.
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TABLL 16

REGIONAL SUPPLIES AND DISTRIBUTION OF CLAMS, 1969

New England
Mid Adlanti

Fust North
Central

Wost Norh
Central

South Atlantic

East Sauth
Centriel

West South
Uentrad

Mountan
Paviliy

TOTAL

Source:

(thousand pouids meat weight

Supplics Distribution
Tshipment Landings Cansupiueg Quishipment
2423 [IRL 37T RIS
- 57248 IRE 43431
4.242 4242
- 11 . K0l S3n? t U8
1.061 - 1061
2YK 29k
o3 - 10k -
12202 12202
44929 75.500 75500 49 429

Miller amd  Nash, 1971 Regional and (hber Relaled Aspects of Shelllish

Constmption: Some Prelininary Findings from the 19009 Consumier Pancl Survey
Natiwnul Marine Fishoties Service Circular 361,



Atlantic is concentrated heavily in the Chesapeahe ares Qllter and Nosh 1977 g Sk Fhese
two arcas are the only regional pet exporters of clams in the LS Al vihicr pegions,
particubarly the New Englund and Pacilie regions, are netimporters vl chims. Roams swives
bothn as an imparter and an exporter, whivh suggests, dung with the Lighly penishable nature
of the unproveswd product. that the value added From the processang sbaee i typacally
captured within cach region of hatvest.

Clams comdituted 2 per cent of the total US, ishery landings and 12 per cent of
shellfish Lindings in 1973 pased on weight. Suet clanwm, Linded principally in ¥Yirginia and
New Jersey. avewunted tor 77 per cent ol the 174 chan harvest: hard clyms tbutter,
littleneck, roundy 14 per ;'L'nt: and sufl vlams. ¥ per cent. The rest consisted of ovean
qQuahop. rengiz, raor. sunfay venus and mixed clams (U.S. ept. ol Commnieree, Nattonak
Marine Fisheries Serviee, Corrent Fohery Statiieies. 19735 Table 17 preseats U.s. clam
landings by type Jor selected years. These figures show that oser the past two decades the
surf clum Tias replaced hapdshell and, to o lesser eatent, sobi-sheldl clams as the most
important species. Because the surf clan larvest os approaching MSY . ity rebative importanee
can be expected o dechine in the Tuture. The most hkely replacentent is the ocean qsshog,
which has ap estimated MSY of arvund 150 million pounds (U.S. Dept. of Commerce,
Nutiona Marine Fisherivs Sevvice., Conunercigl Fiviierics Review, 1971, p. 17y and 4 1971
harvest of 2.0 million pounds (US. Dept. of Commutree, National Marine Fisheries Service,
Statistival Digest.)

In 1971 the middle Atlantic states led with @1 per cent of the clam Landings, foltowed
by the Chesapeake states with 24 per cent, New England 13 per cent and the Pacilic Coast.,
Gutf and South Atluntic states with the remaining 2 per ceat. The breakdown of 1971

landings by region, state and type is shown in Table 18.
Foreign Sources

Clam imports hawe penerally been small in relztion to total U.S. supplies. Table 19
shows U.S. Jam landings and imports as a per cent of totat U.S. supply. It is unlikely that
sipnificant increases in the proportion of U.S, supply made up of imporis will oceur in the

near future. Both continuing changes in relative cumrency values (which have made imports
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TABLE I8
SUMMARY OF CLAM LANDINGS BY REGION, STATE AND TYPE. 1971

{thousand pounds mext weighty

Surl Hard Soft nlier Toltal
New Eagland:
Muaine - 6 3.250 - 5250
Massacausetts 8 1.175 1,165 7 2365
Rhode [sland i55 1.008 49 1495 267
Connectivat - 276 - 532 BOB
Total 173 2525 6464 1033 11.190
Middle Atlaatic:
New York 3.688 8549 154 1 12401
Noew Jopsey 28721 2476 48 - )25
Delaware 7694 113 - - 7807
Totul 40,103 11.138 202 10 51453
Chesapeake:
Mary lagnd 7,752 332 5956 - 14.070
Virginia 4,507 1.837 . - 6344
Total 12,259 2169 5986 - 20414
South Atkantiv:
North Carolina - 253 - 47 300
South Curolina - i8 - - ]
Coeorgia . - - - -
Florida {east) - 95 - - 95
Total - s - 47 313
Hualt:
Florida (west) - 4 - 94 103
Pavilic Coust:
Alaika - - - 102 102
Washington - 4564 - 34 ' 758
Oregon - - - 20 20
Total - 464 - 446 910
Grand Total §2,535 16,666 2082 236 84 484

Source:  U.S. Department of Commerce. National Marie Fisherivs Scrvice, Fishery
Statistics of the Unired States, 191
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TABLE 1Y
U S, CLAM LANDINGS AND IMPORLS 1947 - 1973

(il of pounds neal weighty

Lupuosts as Per Cent

Year Landings lmports Total ol Taal
1647 Ay a2 401 55
K LN KX? i 8.3
1949 36 53 29 124
1950 41.1 R dis ¥ 124
1451 ER 4.7 151 4.7
1952 RLE 5.3 453 118
1953 3o 4 44.0 145
1954 RRAR) id 57 4.5
tY5s 314 RN 373 8.1
1954 K2 A 313 75
19573 ' KT 7 120 6.3
1958 iv4 2.7 REN 6y
1959 45.0 h ) 474 5.5
1960 496 2.1 5.7 4.1
1961 50.3 XY 3. 55
1962 542 hoy Su.t 37
1963 L4 U [ il
1964 4.5 1.5 6063 27
1965 70.8 Lty 127 20
1966 728 b 754 LR
967 71.5 T4 739 a2
14968 6.2 2b 695 R
1969 KO.7 3.7 844 4.4
1970 9y 2 0.3 105.5 6.0
1971 B4.5 0.2 w7 6.8
1972 8Y.| 7.2 96.3 7.5
1973 1063 5.8 1§21 5.2

Sources:  US. Department of Commesce. Rationaf Marine Fishenes Servive. fFishery
Statistics of the United Stares, 1947-1971, and U8, Department of Commeree,
Currend Fisiory Storiseics, No. 005, 1972,
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relatively more capensived wnd the stzable upesptaited clum stochs in the BBS0 make
proporliondly more nnputls unlikely

Tanlt levels for clams bave been tulling in recent years as ~havn w Fubles 20and 21,
Thewe reductions are partially respomible for e inerease in mports s g por oent of totl
LS, supplies oceurring in recent vears. B majonty of clanr nparts e 1 catnad Torn.
Table 22 reports chim suporls by vonthy ot ongm and 1y pe ot product tor 1972 Japan bas
Bistorivally provsded the larsest part of canned clins snportcd mto the U5 while Cunada
has l'\wvidcd st b ll;c fEesh and frosen clam apotts Prowmebly twe Canadin
prefecetice Tor this product Torm for cxpart i Bascd i el on their Land b ires stabus, There

afe po eaperts of chans Trow the LS
Alasha's Place in the National Supply System

Htorwally the US clam harvest bas conssled dmost ennrels ot susts hand and
solt-shadl vtatis trom the Lasl Coast of the Laad States lowerer stock lomitalions.
pullotion and compelivon tor etuarine  fesolitees o he expectat o il the
availability of these spovies ul claons. §has. the Teaditonal sources al dorestic supply will
be dwindhing at the same e that demamd for clams sl be pereasing. Tl situation
shoutd not be interpseted, however, s uccc;-;.n:l)' creating an veonoiic potentisd f'or Alska
produced clam produsts on 1he Bast Coust murket Ovean quhiops, o known as mahogany
and blacl: quahiog, o st s sbundant guantities on the Continentsd shelt ot Sew oglnd,
Eftorts to establish a lishery for these chams hive been pursued smenmirentdy iLS Dept.ool
Commeree, Nativnal Monie Fiherios Servace, Comomrerci! Fuhorios Review, July "Augzust
1971, ppr. 26211 Quantitics, s ostimated by National Aanine Fisheries Semvice rescarvivens,
are s great that US. production could reach sl aonoal vield of about $80 midlion
pounds of meats |U..S. Dept. of Commerve. Nationat Marpte Fishenws Servace. Comnmeroist
Fishreries Review, Apol 1971, p. 170 oy amountis abmost S0 por cenl grealer than present
1.8, aggregate clam consumption,

These abundant alternative sources ot supply cHfectisely Foreclose Alaska trom 1he Lt
Coust market for the farseesbie Tulure, Consaqueatly . Abiskas clam Fsdicey shouhl set s

sights on tie West Coust market. Table 23 show Pauttic Coast clatn landings, all of which
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TABLE 20
TARIFEF SCHLEDULE FOR IMPORTLLD CLAMS, 1972

Articte Quantity Rate of Duty

Clanm: Free World Countrics Coinimunist Countrics
Canned, Razor Pound 3.5% Ad Valorem 23% Ad Valorem
Cunnwd, Other Pound 1407 Ad Valurent A8 Ad Yalorem
Canned, Clam Juice Pourd ¥.590 Ad Valorem 35% Ad Valorem
Otber (P resh ' Feosen) Pound Free Free

Source: U.S. Tarit? Commission, furiff Schedudes of the U5, 1972,

TABLE 21

TARIFE RATLS FOR IMPORTED CLAMS, 1%68-1971

Clams: Prior 1968 1969 1970 1971
Canned, Raror 7.5 6.5% 6.0°% ks 4%
Canned, Other 200 i8.5% 17.5% 16 15%
Canned, Clam Juice 17.5% 15.5% 14.0% et 107

Source: U.S. Tonfl Commision, Tariff Schednles of the 7.5, 19684971,
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TABLI: 22
US. CLAM IMPORTS. BY COUNTRY OFF QRIGEN, 1972
Commuodity and Counlry Nel Quantity Wholesale Value
of Crigin 1Puund) (D0l

Raror Clams, canneld

Japan ML) S2OK
Spain 1.221 1482
Otier Countrivs u7s : 2ol
Total 4 540 83 800
Other Chans, canned

Japan Jaux 332 S2IIT A
Iquador uy 54 55305
Traty TN 27 18K
Sprain 6 540 O
[NUAX] RIS NINET
Portugal [5.074 (B4,
Tatwan 1125 TN
Phidippimes M3 1.353
Canada 3 U4 5.680
htAT TS lull 1 545
Urtedd Kingslom MYRT 10U
iher Countries 2337 1.t70
Tuual S.2010003 S LT

Clam Juice, Canned

{anada 25 LIRS
Othier Countrics GO0 S
Torad 7025 333

Clam, Frosh Frwsen

Canady ol val SR 80N
Mexawva 44343
Lapam (U R
Kurea TGN
Spain 2078
Orther Countrics 542
Totat 2994 408 ST34T 822
Grand Totat 7.224.93 4. 3545882

Source: U S Duepartment of Comimerce, Burcau of the Census. U8 Foregen Trade.
Inprooris, 172,
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TABLLE 23
PACHE IO CUAST CLAM LANDINGS, LU 2 1973

rthousamd potmds weat weighn

Lirisinis
Year Alwmha Columbic Wasbpngton Uregon Calitornta
Jea 2.5 [JRVRS tdlrt 83 [t
IR 1430 - K130 LAY o 1l
1 47 1278 RS ERY In I.u
FUns Rt i sS40 420
1960 154 IS D T 450 (KE
7 410 T [TERY] AT A i
10 M- P I 157 1) 444 -
IR 302 INT Y ol ps
17 sl RSN Taid e
1471 850 el Eh I (RO
ju7l T A 6740 SN0
1073 LTI NA 1 S0 RS

*Ereliminags

Soarves  Abishd - Deparipient ot Prob and Gitie faetnartvd B pivg? swosh Uy sty R
por cont twats)
Bt § alumane - Dopattinent ol | nvsronmuent
Wi by, Lot Laitloties - Sation gl Manie Tishores Serviy
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are subd i the West Coust market. Alisha s at proxeat a elatoeny st Prod e et ol
this egwsal market, Goen that the Pacific Ceastisa st lantial ot tmportor clahle Taop
U, thers s oo market polestist Tor Alasha o0 the hinagcomuinpinen arhet. 1he
establialiad and growing instiuliomsl rarke? and the sarket tr rasor lime b oraby Bt e
e st obvous opportanities lon espa ubed Alsks prodaction [raddsfiienr e hibedy that
Alasha produced teesh and frozen slarms can partadly disptiane o ted ool Clanes Trom
the Basl Coneal annd Fapan on the Pavibn Cousl mathel ve o Poviles Carasl Comsuimes .
pucht by Tresho or feesen clams i hewod cartied vherol U farimef wepe reahily wsalable
[1 i cotcen eable. DUt Jess Tihely | that Alaska piowessots will afse be able to pronvzde avanaed
pradust that can make oads on the Woeal Coaal siiarioct S b shosclopmacnt sl hgve ta
awail e widespread use ol dredzes aind the verhifieabian of mory Bt atea by e Stale

A possible complication fer Masha™ fubune on e Wosl ot mrarhel v Uie prenduciuen

ol e Wost Gt

ol razor chams by Broush Colaming Brtsh Colunsbia s upplying

parhet ot presenl, poacipally e bat perhet meoiar s Ty Fasat chaiit s conoennad Brivish

Calumbir proalucery aic oapenienang Qi ety with e mtraduction of dredves saselar 1y
s cieosibered moAkinks Lot lupe, o boch Alesha and Brarsh 4 olucibog heweiie

Lirze producers. vompa it i bl - e v divas on Ty Wt Cosd Bkt Colid beoeme

mtense, Lonl the peoduction mcteases sigmbcantly g buth Teoations waver L sran

Pactors Tt mist be oweroeme are e o sompeion irom Fast Cous producers
CLAM PRIUES

As discussed above, Lnorable chanees e selatne prices of lood Tihies, both those
ocourring i the reeenl past and thes projestod tar the tutnee tend Loy ave 4 tas orahle
impact on clam comsamptien. This sectias sechs Booanaly se The ettects ol Cranges i clan
prices on the comsutipbion ol chane iwdependen at the cHhoers ol chanyes i tie prives ul
pther retated Tood Tahes. Thin distinction i feccasi s because o vhange g relane price o
cocur as a fesalt of changes i vther prices, the prise of clans being ungp inged a1 solely s
2 sesult of o change s the price of vlams, 18 s e Latter anec of reldtine prawce change which

is e comverit of thss sevtron,



U.8. Clamn Prices

.S, vlem |‘Ii\.'t'; have iner cased graduatly siee 1900 The 1473 gverage exsveawel prive
wis 35 per vent sbove the 1960 tevel Chable 24 and Fig 10 Bevause the prive ul clioos
sdviived bess rapidly thar e prices of goods and wrvices generathy . however. the real poce
o clams in 1973 wus 10 por oot leas an e Leo0 Tevel (Fig. 1E although the irend bas
been Tor o very shght increase over e entay perbod . This abeence ol stgnificunt chinyge in
the teal price over time <an geeur oy when demand and supply grow sl shout the same
rale.

The vilect of a vufiation in the read price is T canse 4 chonge i consumpltion which s
independent of thow changes which would have oveurrad av g esult of variation in
poputativn. consumer read income and the read prives of oder food 1ishes. Prive clastivity ol
demand (2 measure ol e tespunsiveiess ol quantiny deinapded to vhanges in price) lor
chims has been mwasured ot G106 tor all ctamed (U5 Dept. of Commeree. Natwna] Marine
Fisterivs Service. 1970, p. 100 eovised band -1.0 Tor Teesh and frosen clams $Nash erat §97 70
p. 150). Ep = -0.00 and -1.0 mean that 2 one per cent change in nice will case about 2
two-tenthy of one per cent und o one per cent change in quantily . repectively . in the
oppusite ditection. Alternatively. these elustivity coelficients ioply that a one per cent
inerease in supphy will cause the price of clank fo fall by sin per ovnd and one por vent
n-spcctivcls'.’ These elasticity values can be used to predict the actual effect on demumnd of

changes in price of the eflect on price of changes in supply, only il population. comumer

ZED 016 15 ol ttalishicaily differant Trom ZeF0 3T 1ne 5 per ctnt level.

3r-‘nu etasteity & & mMeasure of tha responiivangss of demand to Lhanges 0 grce. The elastscsty cosfficienl, 10e
Quaniitative measure of elashicoty, 1 Ine ratio % LG L ow P aemare O The Changt +h QUANILY dnd AP 1§ the change in

Erice. THE 1alia Can BB JRrURICY od with the ofice-quantily OA13 Ghservasien “he kel

00 ta I
Ep ¥ —p— 7 7 = i
w/P 7] / P

whare G and P orepresent ine Jesragei of the inilel and ending QUANTITES and prats feomchively. Accause price and
Auantity mowe invervety, €5 0 dlways negaTive. 11 tna gosotute watue OF Eq |, den and s 4ard to be (Eatively sy e TO
Price changes, o sldsla, and if £°> | demand i reldtively Skfiditae OF ERATL wilT FERDeCT to grine Changos. lncome
elasticily Nas an andlogous meaning and iy slimglod by SubsTUlIRG INCOMe for prw e o LR slastic ity formots

Tne price Nexsbilily coethicrent, which ha of the eness 0 DHCE 10 CRANGEY IR WPRLY 15 derved rom
he of e wlastcely coaftizant:

AP

E T wo— =

wia
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income and relutive prives are constant. These variables. hewewer. ave oot heen comtant:
population and real incomes have been inercasing and relative prive changes Bave favored
clams. with the result that the demund for ¢laus has been increasing. Thercfore, the
quantity and price movenicnts actually observed aee the vomhined eitecl of {he changes i
population. income and prives of substitules. s well @ clianges inosupply . and cannot be
wasily snd simply associated witle clasticity vovilicients.

Nevertheless. knowledse of thuie clastivily voclivients is uselul For interpreting market
price variabions and Tor predicting Tulure price-vonsumption movemenis. n the whsenes ol
an bncrease iy demand. the price decline resulting from an inerease i supply would he abaut
proportiv.ral 1o slightly more thaa proportivnal to the nceease supphy : an annitab three
per cent increase insupply would by accompanicd by o tlres to Hive per cent 1l in price. il
incomne. population and related goods prives remain uncliauped. Conservatively, hovwever. an
apnual thiee o Fve per eent increase in demand is Bikely as 2 eesull o favorzhle chungesin
these variahles, Flereiore. 1t is reasonable (o oxpect that auntal demand  growth witl
approximately match or shighaly exvevd supply growil al existing price Tewvels and that us
result future teal price increases will be ioderate.

As discussed above. the world market demund and potential supply erowth portend &
similar absence of large world real price iscreases. 11 b expected that .S, supplien will,
therefore. continue 1o face import competition at shout past Jevels unbess relative reasl
harvesting amd processing costs change significantly. Sipnificant changes in refative costs
{and therefore signiticant changes in the proportion ol U.S. supply provided by imporis) are

not anticipated.
Alaska Clam Frices

Table 25 shows awerage ex-vessel price per pound (shell weight) belween 1942 and
1973 lor the Alaska clam fishery, Absolute Jlam prices have increaved sixfold since 1942
and nearly threcfold since 1960. Table 26 and Figure 12 show the price movements since
1960 on a meat weight basis to provide comparability with U.5. price data. The remarkable
stability of price from 1960-1963 while landings were declining sharply cun be explained

gither by commensurate reductions in demand over the period or, more likely. by the
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TABLE 25

AVERAGE ¥RICE PER POUND :SHELL WEIGHT)
PAID TO ALASKA CLAM FISHERMEN

1942 - 1973
Year Price Year Price
1942 5.06 1958 S.13
1943 i 1959 12
tudd i) 1960 A3
[9d45 .05 1461 A3
1946 09 1962 Na
1y47 .09 1903 A3
1948 RIf 1904 W20
1944y A2 1965 25
1950 A2 1960 H
1951 s 1967 ]
1452 A3 FYnk 25
jusl 3 19649 19
1954 13 1970 25
1955 13 7l e
1956 R 1972 32
[957 13 1973 3R

Sources: US. Department of Interior, Fish and Wildlile Servive. Afavkae Fisherics,
1942 1959 Aluska Department of Fisk and Game Statistical  Lewtlets,
1960 - 1473
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istilntiond natare 9. crive determination s the bait nuacket. The Latter is the mote bikely
cause hecatse dangeness crab fandings aud vaue Ao which the denasd Tor bait vlamivis
Jerived) increased hy 185 per cent amd 235 per cent respecthinely over 1his periodd. The
demand Tor bait Jdams can he expected to have dncreased vansiderahly umder these
vondiliots.

By convention provessets provide fazor cans 1o duageness cralb lisherme s a1 cost s
thal the erah fislermen will return ther erab harvest for procesang to thw cannery providing
e tuit Eloder this system, there s no direct protil ineentine Tora procesr To il up the
prive when there s a shottage of bait Jais: rather, Lie procesor van provide sliernative

styng prive will mass likely be snivelly

baits alse al cost. Any excess dentand Tor clams at e

met by ondering other Daits rather than Bidding up the pace of s by whatever amoant

A

necesary to provide the quaatity destred by eraly felermen a3l the higher peice
wubstintial “shortage™ of bait clams av existng prices (durng 1975 and 1974 when recond
high cbsn prices were bemg eatahlished) was trequently sluded to by processons interviewad
in the course of s research, These “shorlages™ appeas Toopizidly cause fmporlatiog of
ather baits and (0 vatie price of cJams to by bid tp only alter s comstderable Fag. Were tr aot
For the strong preterence lor razor Claus amd the higher prive ¢ 1he otler proterred Baies,
tais instilutional price selling aerangemast dadiecting provessors” prolits anhy andirectly to
the extens that 1 atfects the ability to olain cfab o process would likely cutise Prwes b
have been even bess Tlexibhe. e eltect ol this baerier L upward price Texihility is o retand

the expunsion of eflort and Landings in the clam Tishie Ry 4 resporse [0 itereases it dentaml.

Nominal and reab prices have generally been inoreasing siee 1963 with Tadings and
prives incieasing and decreasing fogether except in 1970 and TH72 This prive Tevmd o
comsistent with the growth in demazmd Tor bart clans in the dangencss vrab Tishery, which
exporienced rapid growth in landings from 1404 1w 1970, From 1970 to 1973 o1ub bandings
and value were down. but clam landings and prives invreased. Becatise the price changes
oveurting durnng the Litter period are not expleinable on the basis of supply viriation (price
changes were in the samwe dircction as supply changes). changes i demand (Trony sourees
othier Whan increases in crab landings and valuey were apparently respotisible for the price

movenents obseeved.
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Outlouk for Alashs Clam Prices

fn the absemice of e infeoduction of drodzes o the Aluska clom lishery . the real
price of clams harvested m Aluske, cant e expect ad toinerease duc 1oan flcresse in the cing
of the lubor input. The cast of labor 1o the charn Tishery will by determined by the incomes
availeble 1o potential cdant harvesters in other cadeavors, Givest the rapid veonomiv wrowvth
which will be experienced in the Southeentral remon of 1he State. ol given thag Ehis region
is the prmary producer of clums, it can be expected that the cost ol lahor o the clam

lishery {The price of vlanm required to induce laber Trom aftemative actinitiesy will invreaw

signitcantly for the remainder of this devade. Such price changes swill mesn the alimost
euviusive wwe ol Ble resouree a8 bait Tut the dungeness crab fisherny. Whether landings
i peuse sianitivantly under these conditions witl he determined by whether pronvth in the
Jemand Tor clint i sulfivient o support ugher prives of bt This in turm, will he
determined by the cemdition of the dungeness crab Tishery, by changes i other bait prives
and by the cChanging preterences of crab Sslermen.

A quite diflerent soenafio is possible i deedges are ingraduced over the next several
years. A el smaller Libor inpul dat e hapesting Teveld would e pequired . Tatu
produtivity wouhd be substantially incieased amd geal price imvacsses would be held in
check if not reversed. Under these vonditions A s much more hkely that signiticant
Bumancotsumption  processing would oceur kven though dreducs are nol at prosent
atlowed on the certificd beaches, sheir widespread s would pel JOwnwari pressuie on 1he
price of both the hand-harvested certified clane and the dredee-harvested bait clams*
Comnlete prive cyualization for bt amed Jumapconsumption clans wider exinting
repulatary arcangements would be uhlikely . wowever. A moere direct and certain way to
insure thial Afaska's clam reasporces find their way inte h aman-consumption channels would

e 10 allow Jdredges on cerlificd Deaches, tinder thiv manggement spprosch any piice

41’]\.;. 1ollgwt becauwsh 1he predoninant outlet for Clens from thy certilied DEas.f 13 at glewnt the bat rraiet b large

dredge landingt oush (he Bat O.oce down Lar prawent ot from wng mors ihan it otherwiye wouldp Rand hacoenlal ot

_Eerufies beaches will be rorced to mest (ne Sut market pace of JlEmpl to Ahnukate human-cotiumation owes by
astablishing an wtdrddisle price Hevel (aDOve T8 neow bat 3 it€ Bu. lower Than tRE wid Bal DOHCe). The wami resui could
v obtdined by pracng (Prough the incenfivel 1o 2ol gaterimunabon on 1w Dy ECY (RrOCEMON) pde of the markel, In
praclcs, of coursa, the mbarzcton ansang farveiters and Procesanns would insurk LR vulcome,
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reductions resatting from dredee lanvesting would be fully selbected in both the human-
comstmpon snd e markets.

Tt past and peesent Alska clam prives Torm a barnier to the bumai-consumption use
of The racor obnu resouree is sugeested by thie comparisen of Alasha aad LS averuge meal
weight prices. Fabbe 27 shows the Afuska weal price as g per cent ol the LIS, eeal pAve Tor
the period 19680 to 1973, Despite such dnstic dislerences in price lesels, i0muy be prssilihe
for Alishg rasor canm o find a limited plece in the instduiional marker on the Pacific Coast
where the nezor chim s hoown aind desized, Thet s is only g possibitily suggests the
marginsd nadtre ol a hunup-consumplion ventere tront the viewpuint o & pravessor, the

Ligh price level amd ancertoindy ay 10 4 dvisonabby conbinuaus somce of sapply wnder

preseat hanesting conditiots sugeest that o vlam eperaton would be of very marginad
profitabitity. On the other Tund, gven the depressed statos of the other nuportant tisdieries
in Akiska. vperations that would sol cven have heen vonsidered several years a2 might fuok
more pramising loday, Sach consdderatsons bave only shorlcun simificance, howeer, as

trie econoime feasibility resis o e development ot g reliable torket and the ability to

serve thut matket comgretitively
SUMMARY

In the LS. as a whole and un the Pacidic Cvasodemamd for chims shoubd grow sacadaly
over he next soveral decades. This growth in domand will restlt frosn increases
populaticn and comume: real income and change s in the relative prives of tish amd shellfish
that are faverable 10 clane, Begisuse there ate laree unesg Woited stovks ot oloms i both LS
and foreign waters, supply will be relabively cliastic. Fhis means that 1he projected increases
in demand will be stipplicd without Large ipcreases in the real price of vianes,

Aluska™ place in the nationad hmouncomsumption supply sysfem depe “s on the
ahitity of Aluska harvesters and provessers lo compete with the Fast t'o.:_xl proditeens. Price
comparisons are not cicouraging in this regard; however. product superiority  and
exploitation of the institutional markel may patially overconme the advene oilects of the
price dilterential. The anost sabient Bactors alfecting the ability of Aleska 2o supnly clans

compeiitively are the abildy of larvestens (o introduce dredees and the certifivation of
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TABLE 27

ALASKA REAL CLAM PRICE AS A PLR CENT OF US, REAL CLAM PRIUL

1964 - 1973
Alaska Price! Alska Prive
Year U5 Prive Year U.S. Price
1960 155.5 167 Mx 3
19401 157.7 196K 2207
12 1500 {9y 2655
196} 1625 1970 40
1904 2360 1971 2w
14965 RILVRE 1972 2517
149061 AR NH 1973 330

b ATasdon ical weishi price based on 35 pog et ecovens Lot

Source: lables 2l 2



sienificantly  preader amounts ol beach area lor hwgncimsumphon hanvesting bn the
abseitee of these changes. Alaskaproduce:] clams will not be oole to peaetrete the Pacilic
Coas! hurigst-consatgeieon ket ab spzadacant levels.

With rospedt 1o the bar gnarset in swhch the shiclloweieht pove is relevant, the high
paves will nulb aecéssaniby grovent signitieantt inctegsos i landings, Fhe use of dredges will
ereatly ancrease the Lkelthoud o1 such increases along with a healthy and espoeding
dungeness crab fisheey . Barge inereases o lasdings eesallnse Trom the tse o) dradees vould
Pub downward prossuie on price: e Latter, however, may be partially o tully ots 1 by
e rcases 1 the dertand Tos bart claons

When alb she tactoss atlecting coonomis porertiad are weighed - those Lictors s och wilt

deten

e the eitective supply ot wind deaiand tor Alasha cians - 1 is v aceable that the
peak fanthings o1 the past of aroumd five mdlie 1 pounds shiell weiht will ze sttaiable within
the neat decade. FFor espanmon bevond this Tesed Too ocvor Lhe wmeat weight prige
differential will e 10 by narrowed siznibicantly i the tutuwe Wil theo can the relanveds

val potenbal offered by the Pacite Coust Busiun-cotsamption marked be realized
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APPENDIX |
SANITARY REGULATIONS: SUELLFISH
ALASKA ADMINISTRATION COBL 13 310370
REGISTER . 1974 II-lE.-\LTll AND SOCUIAL SERVICES 7 AAC 15,310
ARTICLE §. SHELLFISH PROCESSING.

Seetion R
310 1%tinitions

315 Claswes of slippens -

320 Growing ageas

330 Narvesting sndd handling

340 Preparing Lo markel

150 Asdnunistratne procedures

3nf) Cald Process Backing Santtation

70 Penaly

7 AAC 15 3100 DEFINETRONS. Inosweotions RE0-.379 of Uns vhapter. (1 “approved
arce” meats an Jrea iowhich pathiogenw micto-organisims, radionuclides o harmlul
imdunt il naste di not readh dangerous cance it raion:

2y ~eolilorm organism’” means menhers of o catidorm bucternia proup which inciudes
A1 or the aetobic und lacultative anuerobie, wranm-negative, aon-spore-lapming bacilll which
Termenl Bictose with gas formahon within 4% hoaurs a1 35 degrees Contigrade: bacteria ol
this wroup whivh will produce us for 1O, medim within 23 hours at 335 deprees
Centigrade in a water 1ath will be referred to as becal coliformes.

{3y Ucommissioner’ means he -commissioner of health and socal seraees ot his
despimated reprosenalive:

(43 “condmonatly approved arca’™ means an areis of thye same sanilary quahity as an
approved ared, exccpt that e samitary quality varics sewsoally or periodicatly due to

manmade or naturally oceurring bacterial or chemical pollutants:

153 “controfled punfication™ mans the provess of femuving contamination trom
whole, live shefllish acquired while growing in potiutad sreas.

16} “dry storage” means the storage of shellateck out el water:

{73 “rloating” means holding Jhellfish on structures of wood or othier materiat
supported by pontaons oF piling in hodies of wates normably pear shore:

(%) "prowing grea” nteans an ared in which market shelifish ar seed sheliish amw
growing;

(9 “market sheltfish™ means shellfish which are. may be. or have been harvested or
prepared for sale for human consumption as a tresh of ITosen product.
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(107 “mwosl probable number™ (MEN) peans the statsnical estimate of the pumber of
Bacteri per upit volume and iy detenminad Trom she number o positive resubls i g senes o
frrmentalion tihes:

(11 U Nationat Sheiltah Sanitation Propraom AN S5 P77 aneans the coopenitive
sbate-PHSmdustny progean tor the cersticsnon of interstate shoellish shipgers:

(12 parah e shellish poisoning (PSE7 mcats the potentidlly deadly poison that
may he present in shetltish slue to the filietmy and concentratmg by the shellisd ol the
dinelagellate algae, Gontaulax. the castive ageist o Tins poson.

L3 peron” means an tmdiaduels or o i, JoTparation. purmership, company .
tristee. gssockilon i gy pubbe o prisate cents

§140 Uprahitited area” mvans an area which has duagerons nambers of pathoeenic
micto-orgatisin. cadionuclides. or industrig wistes, or anoareg which has not liad an
dehed e samtary survey

(18 reslaving” means the trassplannng of hielisP o rom ong oo g aca ke another:

(1o “repavkie™ means the paching ot shocked sheBinh moplants other than b in
which 1hey huve been shiched;

O 75 aamtary sarvey” medtis the esduation of all tactors haviee g beanne ot
aquality of a0 Shelltish rrowiog area. inclinhing sourves of pullution. the [R 271 SRS IR ST IR S TLIAN
and eurrents and e disimhiten and dilution of pelluting patengds and the bactenologieat
quahiy of the water.

1R SheBish™ means alt species of oy sier, vhims of nuisscls, otter shucked orin the
shell. teesh or frozen:

19 el k™ means shelllish seltich remain i teear shel?

0 shuched-shelltnh™ meatts shelllish o parts o thent swhich Bave been removed
fran their shelts:

L2101 state shellfish control ageney ™ means the state ageney having begub aathoriey 10
Classify shetllish growing ateds or Lo suc permils for the e rsiite shipment of sheltlish in
sevord with the previstons of seebions 3 U- 37000t this chapive.

1220 sbate Shelsh patrob apeny s The shyle ameney ot eesponsibility tor painol
o shelinsh growimg arcas:

20 et sorage” means The temporary storage ot shellish trom approved soinoes,
intended For marketing. in tanks contagang sa water of in matural boadies of waler and
including storage and Moats:

T AAC 15315 CLASSES OF SHIPPEES. 19 redisppers are shippers who tranship

skucked stock in origingl containers o1 shelbstock 1rom certiticd shellish shippens to ofher
dealers or 10 final consumens: eeshippers i not shock or repack shellinh:
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th) repavkers are shippers other than 1w original shucker who pack suked shielltsh
o containers for delivery to thie consumers shippers Classitind s repakers may bk
saeltish il they have the aecessany Jactlitios 4 repavher By ab it shellstowh Aipper
i e B e necessans Lcdities.

(o shelistock stppers are shippers who zrow, st aind by o <38 shetldecks they
are not authanzal o shuck stelltsh or o ropach shiched shethish

1l shavker-pachers are sppers who shuck amd pack shelltasdi: 4 ~hucher-pacher nay
aet s 2 shellatock dealer: shuvker-pachers are classaiied as gepackens 1 shiueked shellfsh are
regutarly repacked. in ol betore 7 28 59 am 74, Register b

Authanty AS17.20 180
AS I8 DA 0

T AAC 15370 GROWING ARPAS. v all shiellfnd groswng areis ot Ak are closed
o cunimeraial shetiish harvesnng for piarketing for human cossamphon Bnless appronad
by 1he commissioner as nwest arcs.

b gl approsed shelllish growing ateas in the State ot Al,-hae shafl De exanuned by
sandtary and biological survey s before llowan larvest Jor human consumpliva oo (o
Lpprosal by the comumissioner s g harvest ares. the areas msd leng boeen

(Trexamined B sanitary suesey and sentoad by latroritery Tndigs moappi
canes, witich fndecates that Pathiope i S ot anisls. wadinu des. peshion'es other
harmitul industri? windes of sewary waskes oo ek T harsest area modangenous
concentration. xad do not pollute the shellosh i the baesest areas. and

21 sampled by thie tibang of shelllisle trom the area in erder 1o csblahisl ot
paraiy fe shollish poson (ISP content m 1he Barvest arcas 1s Toss than SO pictorrans e
160 #rams of the whale paw shelltah meat s teshd.

(ob the vemmissioner of health aml ol seeviees will ponidy the pubhc concerning
growing areas approsed as fanest arvas By gmang pubbe potioe publishied inoa teast threw
newspapers ob generdd aalabion i the slate. one of which shall e nearest the apprased
arva. The wotice shall desonbe the boundanes ul the approved area by one or both of 1he
tollowing

L1 longifude and Litstude (o the nearest degree. annute and secend gs sllowin on
e Tatest edition ol the appropriste Coast and Geodelie Suney chart:

021 fined obiects ar Lindingarks s descnbed moghe Prsted States ol Prler Noo %
(e Paciic Coast at Alssha-Biaon Entranee o Copr Spereert 1210 Bdimon and Umited
States Cont Pilat So. 9 Pacelic Coast of Aliska-Cape Spencct Lo Beautort Seat ®ih bhinon,

ydp because of differing Jevels i the varions species of el ot parads te shetltish
poisoning 1 PSPE harvesling arvds snay b spproved tor hanest of selected species ol sheiifeh
for human comsutiplion to the exclusiun of all others Speaihic processing techaigues shll
e prescribed by the commisstonee Le gnsure et species harvestad aee sale Lor pubilic
cotstmption,



by ans barvesting arca appooved tag commeneroal Lopvestioe of sheltlish Tor b
caltsuinpiion s oo wpon peanspection to el oo aoeet the requaretie st of §ho ool this
~ewlivt of to e otheswise hazarduus o pabl Bealth comerencs revocstion of the approyal
will be made by the departinent winle approprate mobive s slosonbod e b ol s st

th) shetllish ey beore-bad o transplanted from e apperosed srosamg ases b anather
Approved prominge grea only by wiitten pormiission of the Alosk e Bopartent ol Headth ant
Svcal Services Shiclliah may not be re-Lad Trom o prolabiicd ores fooan appoosed e
Notitrcabhwon ol permsseon Lor sy e will e eiven o gl oibien inierested agenowes Liking
al shellinsh from approved srewing atvas and e-basang e ottt er appuosed HEOAW N afeas
may only beodons wmder e chone capervision ol e Bepartineat o Heaith and 5ol
Servioes Shellasdn se-Lod durig the markening season i appoacd Sfow g areas Tromn atler
Approsad growiie arcas tny fob be Gehen trom the approved aress 100 marketing purposes
witdal periisaion 1o sw ks been recened i wnibg trese the Depacnmaent ol Blealtly apd
Socidl Sersices wcrt s 30T Redistes 35 am ER N L SSFITN FOT

Yuthonty AN ER.0O5 630

TOAAC TR0 FURVESTENG AND HANIH NG e Sl boalsy uscd Lon fongeg,
droedeang or transperienge slctish e fodime b ™ boatarshiall be s canstruciod operated.
And nnntanied os to prevend contamiaation ol 1he shetish o the

wal
hr durne the murhelnte seasaon o Bods excretiens may e dischuansad osethoand Trom
a boal e o farsestee shellnshe whule it s mareas trom wliock el are Beyne dicdead
tonevd s or otherwrse cathiered A s siememiem sich bt shali by prouded with g
waled Light swlal contomer baving o ool ewctal oot tor eeephion ot Iy
caiclions Fhe contanier shat! by wourely tastoned 1o prevess spnibine The contents o the
SR IR T BT VT ST I ETRY PO

i sl okl wows

wo b er stball Podispueed on By sty
B by or by bunung, atter wluch 1l e contamers Shadl be toromzsily deaacd betore
bepng retunied b Hic boat,

Gl prscedures e be omplosed e the Bacteniobesieal cvnmnation o <bclishe g
sheflish watere are these esbablishiad By e Acrearr Pubsbe Tealth Assocaahion L
publicatien “Hecommended Procediaes tor the D sanistion oF Sea Waler and Shelltsh™
St Lditon 9700 recommended proceduses Tar PSP detcenenastion wilt be from 1he
TOricl Methads of Analyas of the Aasoviahion ol (Bhoed Yenealturef Cheniss™ . 11ah
1 ditton, B97RL )

Gy o ke ein mas e sold o purcased unfess they are of g good quabity and ee
cleans N shelish sluc e dead or whiel hase broken shebis may be sobd or parctuset tor
Tt casisuenp lion pracessimy:.

fo wheneser pevessany to protect 1be public hedth ton thie danger ol paraly e
sbelish podsomimg. o tor otber condibions detreental G the pubhic beadth by Leisueplngg
of attected shcllsh, the Depariment of Headth and Socnal Serves wall desienate speaut
profibitcd arces trasn whicn no comnmczal on sport arvesting o1 any purpose will be
e TEed. and will desoribe the partecular CIFCnmns Lances Coreciime these greas;

(1 all bark shell-stock herested on beaches ar trom areas ozhee than approaed et
areas ust ke identitiod with the gpproved dye belore being transtorred tenm the beach or
arcg Tor amy coemmen b uae or purpose. S cerisicate must be seounad fot this practice inem
The Department ol Flealth and Socsal Services,
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(g) sheltock or shucked shellfish From approved harvest areas may nat b transtvrnad,

stupped or stored toecther with bait shelltish from unapproved or prolubited soupees unles

“all are dyed with the approsed dye lor identiheation as bait. anclbect hetore 7728/ 5% am
{7, Repster )

Authonty : AS 15.05.040

7 AAC 15.340. PREPARING FOR MARKET. tab conditienmg of shebitish from
approved growing arcas s perinitied only i walcinight tasths, adequately protectad against
introduction of contamination trom adjacens or conneelvd spaves of surlaees. Floe waler
wsed shall have a sahnity cqual to that of the water trom which the shellfsh are Laken and
shall. after freatment. mevt the bacterivlogval reguiremeats ol the Alskua Drinking Water
Standards:

th) shicHiish for artilical cleansing shald be taben only Trom approved or condrtivna!ly
approved growing areds. Arhilicial cheatsang s peomitted only 1w watertight tmks adequately
protecied against the mtroductiun of contaminateon 1o adiscent or connected surfaces or
spaces, The water wsed slali have a satinity cyudl te that ot the water from wiuch the
drelltish are taken amd shall oilerwise micet the requitements ot the Alaska Drinking Waler
Srandards. Adequate precautions stall be taken to prevent shelllish nitended Tour cleansang
frum peaching the market betore cleassing has been vompleted . The factlity anust be
certilied for this type of operadion and end product samples must be taken an rouline basis
1o insure adoguate cleaning:

() Mosting end wet storage, as defined in section 310 ol this cligpter. nay nal he
practived wiless writlen approval is given vack yeas i the Departiment of Health and Soal
Scrvices; the request For departmentstappeosal is W nwlade, whenewers Hoaorg s invoeed . a
eteh drawn 1o scale. showiag the liacd Jocatton of the Noat of structores and all the
potential wzards 1o which shelliish $loatad in1he designated area may be exposed. The
approved request shatl abo describe the nredsures tiken to pritect the sheilfinh From the
above potential hazards, Sumilar sketches and desenprions shall be prosided by shippers
marketing shelbfish cultivated near shore, The presemee ol tinabbe Teats i the waker s
considered vvidence that Noating i being prached

(dr stiellstock in dry storage shall be sdequetely pratected from conlamination al all
tim ;

(e shelliish shall be provesssd for human consumption anly in shellfish shucking and
packing plants which are constincted and vpvrated i avvordance with sectiog 310-.370 ot
this chapier. lowever. wien writken approval is secured from the Drepartinent of Health and
Social Servives. the Tecsing of previeusly shucked amd packed shellfish may be done im »
separtte planl wiach meets sanitary wequizemenis, Fach speditic case will receive special
attention when  Freezing s done choewhere than in the shucking and packing plant
Provessing Vacilitics shall contorm with the lolowing:

{13 the shucking and packing provesses shall be dons in separate rooms; there shail
be instalied in the partition between the two fooms a debivery window through which the
shucked stock is passed 1o the packing room . and

{2) provision shall be made for storing the employvees’ OUlLT ganments. aprons,
gloves. ete., ia a separate room or in luckers;
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{3} the floors shali be constructed vf conerete or other impervions matenal.
graded o drain quickly, free front cracks or uncven surfuces. and mantained i good
condrbion;

(4y the waltls sha®l be smoeth, washable, Light colored and shall be kept clean; the
ceiling and roof shall be tight to prevent entrance of «f:rt or other forcign matenial;

151 during seasons when insevts | especially house fies. are on (b wing, space used
for wasking and packing shicked shelilish shall have all openings StTectively soreened.,
intcluding vutward-opeming. sell-closing doors, wless oiler eflective raans ane provided to
prevent the entraace of Hies; ' ’

(6 ample light to work by shall be provided in all working rooms: when
pecessary . natural light shatl be supplemented with artifosal hghe:

i 73 workingz rooras shall be hested when revesany and ventilated so thet workers
ouy operate with safely zod ellicieney and without painnge their hea'th:

(83 every shellfisin shucking Feaility shall be provided wilh s :parate sanitary toilets
for 2uavh sea. conveniently Tocated bul nel opening directhh te any processing room. tilets
shalt be vonstructed. operated and maintained so thal the wiste iy inaccessible to ies zad
does not pollute the surlace soil or contaminate any witer supply. Separate tilet Vacilities
for vach sex are not regquired where fumily shuvking s carricd on and toilel facilitios as
whove are wvailable tor lamily wse in the ome or convensently located with respect 1o the
shiucking operagion:

(9} bavatortes with running hiot and cold wuler shall be provided and preferably so
located that their use by pland personnel can be readidy checked, 3 supply of soap amd
individua! towels shall be provided at all times aad the favilitics shall be maintained in
proper operating comditions: signs shall be posied in the toilets and over the kavatory
warning the employees to wash their hands thoroughly with het water and soap and o
employee may return foom a toilet to work in the plant without first having washed his ur
her hands;

{10) the plint shall be provided with an abundent supply of water. under
pressure, from o source approved hy the Departmwent ot Heslth and Social Services: the
supply shall be agcessible (o all parts ol the plant. adeguate in quashty. and ot a sale.
sanilary quality moeeting the Alasky Drinking Water Standards: no cross vonnections with
unipproved water supplics are permitted;

(11) a1 least one dJdrinking fountain of 3 sanitary desipn shall be conveniently
located for use of plant workers: no common danking cups are sliowed, but paper cups, in
suitable dispensing contginers. may be wsed:

12) no person known to be allected with any diseuse in a comimusicable fonn,
and no penson known (o be, or suspected of being a carmier of sech @ disease, or who huas
infected wounds or open lesions on the body may be employed in a shucking or packing
plant; if the owner or manager has reason 1o suspect that any employee has contracted a
communicable disease he shall immediately notity the Jocal health ollicer or the
Departmeat of Health and Social Services for such action as may be indicated: pending
action by the health officials or the recovery of the employee, the employee shull be
excluded from the plant:
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€13} the munagement shabi desipnate s indwadual 1o be o n sponsible  for
compliance with those provisions of sections \380-.370 ot tins clapier hay g o do with
plaut deanliness. personne and operation.

(I} plans for all newly propused shalltish plinls, and Tor easting shellfish plims in
which major changus are contemplared. drawn 10 3 reasonahle seale and in such detald as will
adeqately show essential fratures of the plant and its imenediate surrowndings, skl be
submitted to the Departozent of Health and Sovial Services belore cotistruction begns: 1o
construction may Segin until the plans are spproved in writing by the Iepartnment of Fleabth
and Social Services:

teb shucking room equipiment and vperagion shall conform with the foliowing:

(1} the tops of shucking benches and the sides abore the bench top 1o a heiplit of
at least two beer. shall, when the benches are used to provide storape, be of smooth
concrete. metal or other non-abserbent material, free trom cracks of crevices and o
constructed that drainzge b complete and rapid; shucking blucks hall be removahke unless
they are an infegral part of tie bench and shall be ol soled cme-piece comtrugtion; the stands
or siadls shatl be of ftishied material and painted wheto hand centact oeeurs: there shall be
o boxes, slves. or rails aborve L1e benches where miscelbuecons articles might acecumulyie:
floor shucking is not persmtied:

(2) all shucking pails of colanders shall be ade of a sot-readily worradible.
simooth. imperviows matorial and shall be constructed 1 suvh o manner 3s to climinate
grooves, seams, and cracks. where foreign particles, dirt. aad slime mipht collect: all seanis
and juints shatl be well filled with solder and dressed to a smooth sucluve: the “nesting™ of
pails and similat containers is not allowed atter they have bevn washed and stenlived:

(3} knives shalt be made of aot-read’ Ty corradible. smooth, impervious mateqis!,
and shzll be coustrucied in such x manner as (o oliminate groeves, joints and vracks where
foud particles and dirt might collect: the handles of opening knaves and the breaking blocks
shall be <5 constructed as ot 10 have cracks or crevices whach would refain Tood particies,
dirt, and slime;

(4) evory person who handles shacked sheBifish shall wear a clean apron or coat ol
washable of waterproof materiab which shafl be kept ressennply clean: it finger cots are
worn ey shadl be ot clean washable or waterprool material- sinular shiclds for protecuing
the palm of the hond shall be of clean washable or waterpio ot matenal; preferably rubber:

(5) all utensils wsed in shucking. such as paibs. kaives, hammers, shucking Movks,
and breasking irons. which come in contact with shucked shellfishi, shatl be thomoughly
scoured until chean immediately followtng each day™ operations: shucking pails shafl be
rinsed with running water before cach fitling: U practice of reterming shucked shellfish to
the shucker after delivery 1o the packing room is not penmitted: floons, walls and benches
shall be washed free of gecumulations of mnud, shells, and shiell chips with water within two
hours after shucking operations for the day bave ceused;

(6) all utensils wsed in shucking such as pails. knives. hammers, breaking itons,
ele., which vome in contact with shucked shelifish shall be subjected to bactericidal
treatment after thorough cleansing withia three houns of the termination of cach day’s
operations and shull be stored in a place where they are protecied Irom contamination until
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wed, Equipment so treated shall be protected fromn secontamination in storage. This
requirement will be satishied if all uiensils and equipment such as pails, kmives, ammers,
and breaking ioons have been:

(A} exposcd in a steam cahinet Tor at least 15 minutes, to a tempesature of
at least 170 degrees Fahsenheit or for of feast five minutes 1o a teinperatur: of ab least 200
degrees Fuluenheit, the cabinet being equipped with an indicating thermometer tocated in
the coldest 2one: or

(B} Bumersed in hot water at a temperature of 170 Jdegrees Fahrenhicit or
more 10T at least Iwo mknutes: or

10} exposed (o hot air at o temperature of at least 180 deprees Fahieenheit
for at least 20 minutes in ¢ properly designed oven or het-air cabinet equipped with an
indicating thennameter lovaied in the coldest zone; or

(D) imumrsed in or exposed to a flow of chlorine sclution prepured tresh
each duy lor 4 period of at least two minutes: the initial strength of the solution shall be
suech that ofeer use it will contizin not less than 50 parts per million chlorine.

Amounts of Chlonpe Compuounds Required 10 Give
Approximately 100 Parts Per Million Colorne
hy Rueadity Available Measuring Devices

Volume of Dry Chlorine Liquid Hypovhlorile
Water- Compounds Solutions
Gatlons Available Ullorine Avuilable Chlotine
15% 25% T 1% S,
] 5172 ths, 312 ths. 1-1/2 ths, 3 cups 10 1hs.
40 1) ths, 6-1/2 ths. 2142 ths. 3 pts. 1-1/4 cups
60 iup 10 1bs. 3-1/2 ths, 4-314 pts. 2cups
&0 1-245 vups 13-1f2 ths. 4-1/2 thy 6172 p1s. 2042 cups
100 1-4f5 cups | cup 6 1bs. 4 qts. 3 cups
150 2344 cups 1-1/2 cups 9 ibs, 6 gts. 4-3/4 cups
200 3-3/5 cups 2eups 12 tbs. 2zl 3Imps.
Note: By Measure

I tablesproon (tes.) - approx. .3 us.
Icup (1/2 pinty - approx, § oz

Liquid Measure
1 ths, - 3 tsp. - approx. 15 mf.
I cup - 1/2 pint - approx. 16 ths.
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(7) the inpector imgy not epprove the uswe ol any other lanm of hactencide. or
bavic A1 treatment. until he Tas sutistied hosell by his own or other official test 1t it
bs satisfuctory Tor use i connection with shelltish saitation. arnd tiat ol is 0l ambegueiie
strenptlt; utuder po CcircuBslINCes LY tormaldebyade or ciher presees atives be uwo whoere
such presegvatives will come into comact with st fish meals;

(%) all cquipawent used in e shucking provess. inchuding ki pails. Knives,
breaking blocks. finger cots. e, shall be betn i a steam vabinel or stered v another
suitable place in the plant after ceansing and bactericidul treatment:

193 shiells 1rom which the meat Bas been remnoved shadl be promptly remosed From
tive shucking oom and Jisposed of so that the sheched prodect van is ne way bhecomne
contaminated, and s that 10 nuisanee is created

(10% miscelbpicons cquipricn] not necessary to carey osl the shucking proceses
Shall e excluded trom the shucking reom: att unised or abandoned cauipment vr material
forcipn to this partivular Susiness shall be removed Trom e operating par of the the plant
all domestic aninals and redents shall be excladed from all pasts ot the plant: the shucking
and packin @ portions ol the plant. when in operstion. shall be restrcted o the handime ol
shelltish (o prevent accumulation of material and articles which woithd hinder cleaning or
Hight contribute 1o the contamination o the shellish.

thy packing and shipping rooms shall contonn with e Tollowing:

(1Y all pavking equipment such as skimners., funnhs. fubs, moasures. cobanders,
paddtes. and so furth, shall be made o a not-readily corrodible, ~mooth . inpervieis nateriad
and vonstracted in such 2 manner as (o clinunate grooves, sweans aml cracks wheee torezi
nterizl and stime might vollect: all seams amd goints shali be well hiled with solder amwd
dressed 1o 3 smootl: finish: o stand or shell shalk be provided wnder alb chutes Trom sKimners
or blowers to supporl & Dwasure OF can: e surface of skimmers. blowers, fubs, taiths amd
othier utemsils with which shucked shelish comne i contact shall be Free ol pumt amd sust;
the air pipes in the blower shall he removable or so bocated that cleaning 2 not ilTivsift: the
portion of the aif pipes bolow the fank lguid fevel shall e o) smoothe not-readily corrodinke
impervious material: there shadl be u sterihizstion conaection of adequale size to 1he air line
of the blower above the tank Hguid level by witich steam or hol waler inay b Toreed
througly the line, in additwon:

(A} perforations in the skinmners, colinders. and blower trays shall be
smootl o Tacititate Jeaning: skinmmers, ladles and colamlers of wire pesh comtriecuion are
not permitied: blowers duving natrow and deen compartinents along ther sides or at
corners, scparated from the main part of the blower by a perioraled phrie. may not be usel

(B} pipws in blowers shall be supported at sufticient distance above the
bottom of the tank 1o allow vusy passage of 4 brush between the pipes ard tank botlom:

(C) air pump intakes shall be protected apainsd contanination:
(D) shallow tunks and tobs shall be elevated by legs. by a tabke. or by o

bench o raise the top mm ol least three feet above the floor:

(L) tables and shelves shall be made of matends that can be cleanced wadily:
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() the LLS, Depurtiment of Heuhth, Fuuvation and Weltare, Pubiic Hedlth
Service publication “Shelllish Ladustry Fquipment Comstruction Guides', Pabli Headth
Sepvive Publivation Ko, 943, Printed Apnl. 1962, shal! be sl an stanilands Lor satisactory
compliance with require pients of vguipanent COnsITLCTI i his seclion.

(2 ~hacked shelrish shalt be packed amd slopped within single-ervive vontaimers
nade of clean, snpervious aletiils positively seaial or i such voutainems s seafed that
tantpering can be detected; in addition:

(A metat or paper shipping contamers siatl not he retsed by the shellfish
tdustry:

(8 the packers cestilivate numbee preceded by the shite abbreviation shall
be impressad, embossel, dithopraphed, or otherwse peronsmently recenbod on the ContdineT
of on the cover i the vover bevolies an integral paet ol the container dering the sealing
provess: the Jate ol shucking either i code or noprcode sladl be impressed. cinbossed . or
otherwise pernrastently reeorded on the contaeriil o catle saatemm s used For dating Lhe
contginet. the vode shadl be tided with the Departiment of Health and Sovial Sorviees.

131 shucked shicllish stall be cooled to a lemperstare b 35 deerees Fahirenhedt or
loss within (wo hours alter the shelllish are shuched aml Shald be stored it or helow 0
deerces Fatirenheit antif delivered o the consuer it shcked sticlliisd are Teeaen they shidl
tre kept it frozen condinon ol Jelnered to e corsumes . where g relTigetator or oeboy
i tsedd 18 shall Bave adequste capacit 1o store all shocked stk reccived by, or packad in,
the phant during e das 2 the relFiperstor of wehox shall b owell insnlioeed and e an
wpeviows linae the Qoo shath by craded e drats gquick!y o and e thermaoimetet sl I
kepl in the retriperador ot o poind predetermined 10 bave spprosimatedy the dnghest
lemperslurc.

) ice used b vooting water Tor processing af shucked stock or Ter couling
shoched stock duging processing shall e obtaned trom e souree approved by the
Department of Healtie snd Social Seeviees. and shatl e stered and handbed inoa cleanly
et no e gy be allewed to voeme in countact with shucked stock aiter processing has
been completed;

(5 Tarlitivs Tur havterividat treatment of packing equipment such as skimmers,
tanks. tubs, muastres. colinders, and paddles. which come invontact willt shuckod shelish,
shall e provided:

(6) persons workeng in the packing Toom shall wear clean vuter garments
protected with clean water-prool vr washable aprons of coals. when nuaual bandhng of
shucked sheflfish nhich have received their nal wasling Bocumass necessary . clsan rubhber
gowes shall be worn, or the hands shall be washed and sanitized betore the manual handhng:

{7y the Noors. walls, wnd, it necessary, the ceiling, ol 1he pavking room shall be
cleaned a1 the vod of each day's operations and tlushied withe waler mweeting the Alsska
Drinking Water Standards: windows and shylights shiell e kopt cleans refrigerators or ice
buxes shall he waslied out once o weeh of ot VFTEN # glecessury all packing eyuipiwnt,
such as skimooers, tanks. tubs. incassnes, colanders and uldios, whivch come in contact with
the <hucked shellfish, shall be thoroughly scoured vutil clear ot e end of cach diy’s
operation; air pipes in blowers shall be removed daily ot the end of packing operations and
their imerior aud extenor surtaces be theroughly cleaned:
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18y gl packing room cquipmeat such as skimmers, anks, tubs, measures,
colandees, vk paddles, which come in conttact wih shucked shelllish, shall be stendized
abter cleansing: cleansing and sterilizing eperations sl be carred on within three howrs ol
the ternanating of vl duy™> vperstion and cquapment shall be stored untid used ina place
where it will be protected from contamunation: Large coaipment which cansot be stored in 2
protected plave alall be cleaned st the ead of el day's speration and be subjected o
bactericidal treatment immediately belore s

19 alt equipment with which shuckest shelltish e the packing room vonwe in
comtact shalf, alfter thorough bactencidat treeatnrent, be stored ina manner thae will protect
it Trom cotamistabion betote it s andin pul to use:

10 shucked shellfisl shall be pached in contaser, dated and scaled. and. iF 1hey
have not been subjected 1o o quick-treeae process. ey shall be kept gt a tompessture
berween 32 deprees Falirenheit and 40 doegrees Fabirenhieit, after tub wushing or hlowing. the
washed shicllfish oy not be retured to the skier whiclt s ased For handling the treshly
shucked sbovck;

el the paching of shuched shellfish prefersbly should take place only in the
s plant as the one in which they are shucked F repacksne is practived . icshail he done
strictly in acvordance with all the reguirements stipulated tor packing plants, the stock to be
repacked must be reevived at the repacking pianm in approved shipping voniainers:
confainers shall be coded o show the carlest e of shinching of stock pached mthens, as
well s the plant ot planrs i wliich the stock woas shucked: tiiis intormation sha!l be made a
part of the plaan record;

1123 1he washing of shell-stock, when aevesary . shall be donv either with water
obtaincd Erom sotirees appraoved by the Department of Heastth and Social Services or from
approved shelllsh areas: all shellstock, except that constzaed to o shucking plant, <hall be
packed amd shipped in clean contsners such as barrels, bags, cratea, o1 boxes under
conditions which wil present spoiluge or contwmmation: shen consignad to shucking planis
i bulk, siiclbstock may e pavked and sfupped in sach vebicles as clean ks and bousts,
under condifion: wiich will prevent spoiluze and contannmation: storage Fa elitics shalt be at
keast equal W 1he requiscnents ol sections (3H0-370 of s chapter. ¢ dealer holding a
certifivate Bor shiellstock only o as o reslupper. may not sheon iy shelilsh;

(13 shell-stock shall be sdenntied hy a tae or label secwely Tastened to thw
shipping coutainer and bearing the certiticate swmber af the <hipper. his pame and address,
the nate and addeess of the consignee, and 1he hind and quantity of sheilstock e Thye
confamner;

(14Y W permit traving readily (o the point of oagin of any shelllish on the
narket. complete and accurate records shall be kept by cvery shielllish packer or shipper:

(15) the bacteriotogival standard for fresh and frozen stiwcked shellfish b the
wholesale smarket level shall be a tecal coliform density ¢f not more than 100 MPN per 100
gratns and 35 Centigrade serobic plate cosrat of oot moge than 100000 per gram; shellfisg
exceeding cither or both of these levels constitute product iesuitable for human
consumption. (i ellect before 7; 2853 am 7 /71, Register )

Authority. AS 17.20.180
AS 18.05.040
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T AAC 152500 ADMINISTRATIVE PROCEDURES. (a) every person operating
Plani wsed for processing and packing. or repacking. shelltish, aml every persan seihng, or
Baving in his possession Tor sale, shell-stock shall Bave a vertitivate issued by the Lepartnwent
o Health and Sovial Servives: sucht certiticates will ke mmberad and will be rencwed
annnglly . but are subject o revocation at any tinwe lor viclation of o provision of scohoss
10-370 of this chapter:

.

th) o setling standands Jor satisluctory comphance with sections 310-370 of this
chapter. the Departwcert of Flealtle amd Soca) Services wall apply the stiwdands ot (he
“Nanwonal Shellfish Ssnitation Program Manual ol Operabions, Parts B LE amd I 1965
Reviston, it all applicable cases. capica of which will be on file i ghe various olfices ol the
Departneent of Flealth and Social Seevices and at other places conveniont (0 fiase engaged i
the shetlish indusdry:

b every operator ot o shelllish plant, bis seperinfendent. manezer or aeent io Aashy
shall attord to the commissioner of health and sacial services or his authorized agenls, acoess
to his grounds, phnt asd taelities, Toeting or otheewise, o any pant of tham. anpd extend
eve Ty Tacility ToF inspection purposes 1t the prediises Any anterference with. ot obstruction
of, such i wificer in the performance of his duties is unlawlul. 1in ¢lfect belore 7128 84,
am - 79, Register )

Authority: AS 1720, 1K)
AS TR.US5 040

7 AAC 25060 COL B PROCESS PACKING SANITATION. Regpulations providing Tor
sanitary coutrel ol cold process shelfislt puckineg as retlected in the ofliciab rejrore,
“Nativnal Shelllish Sanitetion Progrinn Maauat o Operations, Farts 1FL and THT 1965
Revimon, P'ublic {lealtk Service Pubbication Nu, 33, published by the LS. Depariment of
Health, Bduvation and Wetaee, Public Health Service. Washungton, DO ane Bereby adopted
by meterenve as regulations of the Department of [heaBl and Sovial Seevives and constitute
the official manual for derermitation of adequacy ol Tactlies and services tor cobd
provessing ol shellbish packing. (ly effect betore 7728 89:am (74, Register )

Authopity . A% 17.20.1%0
AS 18U5.040

T AAC IS 3700 PENALTY. A person who violetes a provision of sections 310- 370 of
this chapter iy puilty of 4 misdemeanor aod upon convivhon iy pustishisble by a line of not
more than $500.00 or imprisonnuent tof nok iore than voe vear, or by botli bach duay that
a pef>on cofitinues any such violation iy comidered o sweparate oifense. (I effect before
2859 am [ 74, Register ) ’

Authonty: AS17.20.180
AS I8 15.040
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APPENDIX I
MEMORANDUM OFF UNDERSTANDING
Approval of Rasor Clam Growng Ans

Master State - State Interdepartmental Memosanduin o Understanding
Aasha Department ot Fish and Game,
Aluska Department of Healthaml Social Senvces
FHTRENY
Als-ka Departivent of Pubfic Safery

THES MEMORANDUSN OF UNDERSTANDING, wade and entered into s 1880 day
of July. voe thousad mine hundred and seventy four, by and hetween the Depaniment ot
Fish and G, State ol Aluska. heecinatter releriod Lo as the Departiuet of Fishiound
Game. and the Department of Hoalth and Sovial Services, State o Alaskoa. avreinalier
relerred 1o as the Departneent of Heattl and Sovial Semvices, aitd the epartmiee® of Public
Safety. State ol Alaskie. hercinalter referred (o Js tho Department of Tabdic Salety.
WITSESSETH:

WIHEKSAS, the Department of Fisll and Gume s been Lreated under the taws ol the
State of Aluska Lo proect and muiaze tish and game resourees ol the State of Alasha, wnd

WHILREAS. the Department o Health and Soc al Services has been creaked winder the
Liws of the State of Abska to asure protection ol the public health by provision of
resulaiory. advisory wnd sducational services tor seatood nunuiacturing, distribution aml
sates, and

WHE R AS. the Department of Public Safety has been created wnder the Lws of 1he
State of Alaska 1o enforee all crminal laws 0 The stale aind T assist otlier departments ol
the state. munivepal and federal goverpments in the enfarcement ol crimingl laws aml
Fepulations perLaining w s departments, and

WHEREAS. cortaan uses of the fazor clam, a bivslve motluse . taxonomically recognised
ax Sifiyua potulfs (Dixon). notubly tur hunan vonsumption. require carefut controb and
coordination with other tses e prevent illiess o luuman heings. and

WEILREAS, it i~ the metual desire of the Department ol Fish and Gape. the
Pepartnwent of Flealth and Sovial Services. and the Department ol Public Safety 1o work
narmony for the commuen purpow of develuping. maintaining, end managing all ut’ the
patural fesources [or the bestinterests of il people of Alusha amd of the United S1aies.

NOW THEREFORE. this memersndum WEENFSSETH-

PART I. THE DEFARTMUNT OF FISH AND GAML AGRLLS:

1. To procure 4 represeniative number of samples of the previously deseritead razor clams
for aceeptably bivassays o determine the levels of soallad “Taralytic Shelllish
Poison™ hereinalier relerred tw as PS5

Preceding page blank
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To initiadly prepare the razor clages in iy manner presctsbed by the Departinent of
Hreolih and Sovial Services and 10 package and ~hip the prepared samphes to the ocarest
laboratory Tacility where the imgially prepared samples will he Turther proparcd Tar
vltintate testing by quabitied Liborstery peesonnel.

To collect a reprenlalive number of seu wiles waneples s steribe containers provided
by the Bepartment of Fhealth and Sondal Servives Lrotit fazar clam growing arcas amd
Forwand tem to the nearest lboratory. when und s presTiled by the Departoend o
Heajth amb Sovied Services, bor analysis 1o deteret

e muost prohahle number
{ahbrevialed MPX) ef volitorm hoaoteria per 100 mdlfitees ot sea waker. and tor alher
teady ax deemed nevessary.

To pay the ot ol collection and shipment ol sea waler samples to the nearest
specifivd laboratory favility. :

1o wwisl perwnned of e Departiment of Heabth and Secial Services i carrying oul
sanitaey suneys of riza dam CrOWIN drvas.

To iste 2 commernciat lishime ivense, a clam diggers lreenswe tand a vesswel license if a
Moating cralt is wed 10 deliver. land or take rasor clanss wirhin the gurisdiction of the
Stale ol Abivhad to <F perseas who are nol wnder penalty A viclabion ol Sections
140-720 of Alwka Statutes hude 1o, Fiah and {rne. wha will compserendty hg o
otherwise ubiam Lor cotnmeTyial purpos s, Lsor clasns Tor hinman vonsumpion and.ar
bsait.

To designate to comercial fazor clam harvesiens the nazor clame prowing areas in
whichl o counnercial racor clam hamvester may obtan razor Gams camimercially for
human consamption and/or bait andd o stipulate that o razor climis may e oblaied
commercially tof busan consuimption and.or hait fron any ared not ao designated,

To provide razor <l growing area deliicastivns and Cammercial Fishenes regulations
to all pepsors receiving a chane dizger’s Beense.

To cemstre that eaclt Hsh tivket is compleied accuratedy and eatircly. prompily upon
raror cham debery. .

To enwure that primary buyers so designated on cach fiskt Livhet whether the razor
dane purchiased shall be used 1or huntan vonsumption or tor bait.

~To ensure that onlty those Fazor clams that are duy or utherwise obtained contmercially

for human comunjdion amdior bait are dug or otherwise obtaied wolely by the
holdertst of a clam diggers liceme and Shlined direvaly from approved growing areis
by kewal means and mythods.

T OF HEALTH AND SOCEAL SERVICES AGRITS:

Te visure that eboratory analyswes of razor claw sanmples for the determination ot
P50 ave carricd out ina fapid. professional maaoer and that resulis of the mizaly ses b
made availsble to the Bepartment of il and Game at the carlied possible time
following submittal of samples.
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To pertorm sanitary surveys ol razor clum growing arcas in saisluciory complianee to
Scction C of the Nationad Shelltisk Sanitation Progrem Manual ol Operations, Part 1.
Sanitation of Shelltish Growing Arcas.

Te prosecutc perons who have been apprehended tor harvesting razor clams for
conmercial purposes tor hunis consumption and/or higit From restricted, probibited.
oF non-upproved areas.

To regubuie amd supervise the shipmeat and storage ol shellstock. and the shucking,
pavking, and repacking of razor Clanms,

To seize, comdemn, or embarzo razer clams when necesity demands.

To restrict fhe harvesting of razor vhmas (rom particular aecas aml to suspead intrastate
and stenstate shipeer cortativates, oy Jegmued negessarn .

To bsur nombered certitivates 1o reshippers, repackems. shellstock shipperns. amd
shucker-packers. as cach s delined on page 3 of Part 1IF Sanitation of the Harvesting
and  Provessing  of  Shellfish, National  Sheltiish Sanitation  Program Manual of
Operations, Tor infrastate and interstate skipping oy when the shipper complivs
substantially with the vonstruction regquirements of Part H of the above mentivmeld
Mameal of Operations and maintains a saritation anaye ol at least B0 pescent durning
penods ol operation. Oaly o classilicalion will be wsed per cortiticale,

Tu provide the Department of Flealtd: snd Socizl Seevices shelllish plant inspectors
with: stindardized inspection Forms. thermomaeter. chlosine test kit light meter and
other cquipment ax is decnwed mecessary.

That Department of Health and Social Services plant inspectesrs will casure that all
sectivis and pares of e National Shellhsh Sanitation Progrem Manua! ol Operations
are satistuctorily vomplicd widh.

To suspend or revoke certifivides il a plant sanitation ratine drops below K0 pereent or
it any individual sunilatron item s violsted wpeateally

To supetvis. the controlled puritication of ea2or clams

That ihke bacteriotopical standazd for Tresh amd frosen shucked racor clams at the
wholesale market Jevel to Lo Lhe Tollowing:

Satisfactory: Fecal colife mm density of not tiore than 100 MPN per 100 prams
amd 35% . plate count of not more than 1O0.000 per gram will be acceptuhie
without question. tAny changes in these standurds adopied by the Nanowal
Shelltish Sanitation Program will be imple mented immediately upon potification
to the Department of Health and 80 val Services. )

» Fecul vetitorm des Ly oV more than BOO MPXN per 100 grames and'or
I5°C. plate count of more thas 10000 per gram will constitute a conditional
sample and may be subject to rejection by the Department of Health and Social
Services, (Any changes in these standards sdopted by the Nutional Shelitish
Sanitation Progrum wul be implemented immwdiately upon notitication to the
Depurtiment of Health and Social Seevices.)
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PART I THE DFPARTMENT OF PUBLIC SAFLTY AGRIES: ,

L To enforee ststutes requiring bivensig of conmmercial fishesmen. vessel amd pear to
ensre that only those razar clams that are dug or otherwae obtained commercially Loy
liuman consteption and’or hait are dug or otherwise obtuned solely by the holderist
at a clam diggess v the.

Y To enfore adininisinative regulations 10 ersire il cach baser of razor chams shall
feep revends of cach patchase of razor dlais on tinh o ket o ather fonss supplicd by
the Dopartirent of Fish and Game providing siclt inlormarion as the Department ol
f b atd Game or the Depariment of Fiealth and Soviazl Senioes may wegnfc.

2 Fo epturee adinimistraiive regutations requiring tut cach stcHisl fislerman turnish i
writing to the Bepartient ol Fish and Game direathy or throueh the buyer. dota
Aocessary o reports dequired by the Departiment of Frrlvoamd e ansl or e
Depattment vl Heabslsind Sockal Senoes.

1. To provide surveillance of ceastal areas Lo emsare 1hal only thoe Tasor clams thatar-
dug or utlierwisqe obained commeready for kuman consumprion e dug ot atherwee
abtained from spprosed proving areas by legul nwthods andd eans.

Fo appeehend amld summon bedore e courl any person engaeed in the commerncial
Barsvesl. 1ransporation or handling ot razoc cams tog haant wonsnpiptione i sanney
thiat is iy vielstion ot the SLite ol Alssha Statutes or Adminstreise € e,

th

PART IV, THE DEPARIMENT OF LISIE AND GAMI L L DEPARIMINT OF
HLALII ASD SOCTAL SERVECES AND L DEPARININT OF rUBlIc
SAFFTY MUTUALLY AGRIL

1 That such has 2 vitally important lunction s e shellind control agencies ol the St
af Al

S That taser clam growing okeas within the State of Alaska will be opened Tor twe taking
of razor clhane cosnmercially tor husian comsumption atice waid mrowLE areds ane
deemizd sate and approved acconding (o Class Area Imlerpoebainns as respuired i the
appropriate sectioms ot Title 7 Subchapter 2ot 5, ol the Alaska Administedin e Code
and whest complianee to Parts B I and T ol the Natrongl Shelilist Sanitabion
Program Manual ol Operations are satistivd and approved.

L That the edible portions of raw razor clam meat shodt he adetiaad as that pant ol 1he
shucked body oi the ragor vhatn wlich is completely devoud of the durk 2 ol 1he
siphon and all viseera and portions o3 the ke,

4. Rozur s fot hait purposes inist be denatured withoaa cpproved dye Jor mierstate
oF inlrastate Commivice.

5. Raror chees For human comumplion shipped in intenstate vommeoce msst be shucked
and eviscerated as delined in Mem 3 ghove,
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Razor clams Tor luumsat consuription shippaed momiestdate commerce iy be slupped
as e shelbtock or shucked aod vvbeetated os adelined in e 3 oabove. But raror
clanis s he shincked mnd eviseerated only m approved Lciliows o sale as g retodahie
product, destined For laman consumpien,

Fhat Class Ares Inlerpretations be deagnated as Tollows

1A Class Bareay are those vlossitied as APPROV] D

1)

(L}

\
;

(b o owlsdh PSP wwaaly in shellish s consistentiy Joss than S0
ACToErams s i o3 e whole, raw shielhsh meat

(2 I owhidly the ses sater of the prowing snca s o medeen colitorm MPN g
caceding TO per B mb atall thines

L3 Tl whichh 1he presenee ot radionudides of idustial wasdes are alwass m
voncenlrations s fove av te render shiclliels apdess ler b
vansuenplion.

- Racer Jhaits may be bunvested s connnercial porposcs shen the PS8
toar Levels are whow SO icroerams por TOH soaer ool the whale, o reno
vl mweat. ’

e M areas are those lasifiod as CONIFHHON ALLY _ARPPRONL )

—

vk owhech PSS wovcs i shcliisd s consistently ot b devels bor bong

porinds of time cach vear

(20 fowlioey the sea swater of the presaog ared fas o medan californs MPN pag
excecding U per B m L ban that abe saay Qualins of e area eaehy
oo g sittbicant adeere Clonge sofbn o short penod of me duas (e
mesbanicad Leilure o o sowaze Treatmrent plaat or foosporade g Tuatioas o
Bt Populsiicn or to ether Lachors

13 In owbhsch e prewnee o radiopuchdes or indusinal sastes g o
coneentralivna s low oy jo vmder Shelltiale hsm'ess for hungn
coisuinpioon.

— 0 Razar chamy iy be harvested for commenial parposes when A tonin
Tewwls are below B3 mcrosrams por 1ol prams o e whode taw razor Jdam
aical and when the medvn colitorm M does ol eseesd 70 per 10O wil

- These ageas gy be subject o semonsl Jesaee.

{

Cluss I areas are thoe clasaihed as RESTRICHE ) AND OR PROHJEBIITD

b L whach PUSEL 1ondeity in shelBlsle v at dangerons evels o e potesially
danigerous the sear around sdor

2 In wluch the s war ot oob the srowme area Las o medon calite: o SMPN
vacesdmg 70 per THO ml und ar

£ Ie which the prosence of rademnuchides o dustia? - woaskes s R
vodlwentrations hicit eaoush do cawse <helllish 1o bBe Jarmiat tor buman
Canaanglion,

= Closed the vewr maund to the takiny o mollusean sBeltish dor shucking or
(or tse as Buman feed,

- Patentially dungerous year rosnd wnd Casual diggers salt Feoso advised |
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13

To cach hadzet 1ot an amonnt seificient 1o covet et coni ot aineillance, rasor clam
amd sea water sample collection, prepastion. pachagng, <dipuent and breaseay s gor
the occurrenve ol PSP in tazor clans amd otlwr pertment Liborony provedutes 1o
fully carny ot the responsibiliiaes as et Forgh lor cach Fhepaiiment e IPares LML and
111 respectinely .

That rewtine sarples of razor Jams cod sainphe cneseeh [rom winch tor abbans o Least
2000 zratns of dradsed clatn meat, wall by collected taiee cach month on g hwechly
Basis titronghout e upvest year, we ther, tdes amd wthicr citoutsbatogs poenntfing

b the event that weather. tides or other vircumstarees prevent e collection at fazaw
claty sansples durnmg sahcdntod samphing perods bote ol dams wolleced By the
conmmervial Bahiery gt the e s gquaesdion sl be bekb ambl Pro-ssays ol saniples ol
hese commescially b clams ca e completed. Plis sl nevessitale i indn sdoan b2
coding sy <lent which eoinede hiowe to fie slate el ubhoroies prie e s graating g
ceilitate amd perunt Detailod secords are to be mapetamed thoughout e e
yir by the processor

That spwecitic rasor clamn srowang ancas skl B bomed o sparan e fooail Lol
Torvesting for bmnan consunption waen hio-aseys wveal fat I* 58 ool e S0
i Toeraems of phote per DU grams ol Hwe whoele pethon ot LI pazae Lan medt, bl
that stich 2 Closisme o gaasertuie wilh by sinposeib oody s b fonie deaels of PN
te it al of abowe XU sictograis

That when B S E Jovels 1rom a ravor chant seomanzs arcd midicabe SO W0 g i s more
mer 10U prams oF 1he whele portieny ab vew tasor Sl et samgles o Raset chanis wall
e codfocted Twivesseee ks or as trequent s asdoemed nevessars Aepoding vil waeathel
aind loealnmn vl growing seeas il ko lesch ol PSP ocanrenee amne evidenced

That hamestable razor clamy erosaig aivas s e State ol Shaka sall be clsained by
the  Dopattient of  Feadth el sowtal werviees  acestidiny fo e Clee Aaea
Taterpretation, «18er xaitaliotis, o Faganab e the appioprade Sectmns o the
Alrska Adp imsdrgive Codeare conpivied.

That the delincation o) e thirce proscitly approsed rasor clany grosing areas wall e
de Fodlarws

A Approsed Cordova neror class are desizinaged as

Sevtor !

In that part wt Orea Ielet southwest of 2 line befseen LS Coast and oo e
Suney Chart horizoniad control siations = Vel amd " Teeat™ and inchzdes the
Depariment of Pl and tanw Conlove shelltsh statistival aveas 230K
Subsection 30, 2030 Subsections 3950 C0-1gn Subsections 1285 and
Subnoctions 400 45, 50, 20-107 Subwotions B-30 amd Subsections 31, 32 33, W,
A7, 34, 20- 108 Sulwections =25 mcdospe.

Sevtor 1V
by that part of Coptroller Buy arva Lying withim the Department of Fish amd
Game Uvrdova shelttish statistical areas 20-117 10 26§ 253 el v,
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Sector L

1Sulect to approval b

Is that part of the Copper River Flat comprising the 1-py {-Lands laving within the
Departient of Fish and  Game  Cordova heltishe statisticad sreas 20-108
Suhsections Jo-30; 2010 and 20-1 1) mclusive.

pE TLY

ALY to 2110 intusive is Section LT Prohibited Aread.

- Thew secton liv withie e ULS. Caust and Geodetie Survey Chart Nypher K551
and conforming supplements of USC&LG Survey Charts Number 8513 ata HS0O6.
These statisticat areas lay within 68 PO North Latitude. by 1337197107 West
Lonsitudy und 61 32067 North Latitude. by 1407 20007 West Lonsiude.

B.  Swik~huk - Ada-ka Pepinsula

Eamt tront south of Swikshak Lagoen, approsimately four miles, between SNT10°
Norh Latitude. 153°3%° Woul Longitads and 387397 North Latitule. 153%30°
West Lonmtade, Lovate on U.S. Geologeal Survey Chart Afuenak™ (C-0r amd
(-5

Noe:

Besch trom mouth of Big River South and thenee Tast 1o Village Roch .
approaisately theee mides distance. will be considered slter mdegrate hackground
sapling amd sanitary survey have boen cannpleled. This beach i locatad beiween
A%CRTHT North Lobdude, JR37S273007 Wear Pongitude wmd 387367307 Norlh
Latitude, 153754 Wost Longitude. Locale on ULS, Geulogical Survey Chart
“Alogsk " (C-0)

. Poliy Creck - Cook fnlet

Located between Redoubt Point on the North amd o powd approximately four
miles North vl the mouth of Cresens River Gl shown oy the Grecian River on
older chartsy This beach is approsiately theee miles tong Redoubt Point is
Tocated at 60* 177187 Nogih Latitude, 1527257127 Weat Lonpitide. A posnt Jour
mites Nl of the moath of Creseent River (hiree miles South of Redoubt Pointy
iv lovabed ot £ 07167207 North Latitede. 1527 28307 Wost Loagitade. Locate on
LS. Geologicul Sanves Chart “Konai "i1B-7),

Noue:

The beoch from Redoubl 'oint W o poind approsinately two miles Notth of
Redoubt Pownl will Be comsidered dor razor clany harvest alier adequaie
background sampling has been compieted. This beach i locited  between
S0P 1714 North Latifude, 1527281 Went Lungitude and 607 187407 North
Latitude, 152720500 West Lungiude. Lovate on US. Geological Surpey Chart
“Kenui™ (B-70

15. That additional razor clan frowiny arces will e approsed subjeck to sanitury surveys
and that arca chesifications may be revised whenever warrarttvd by suney data when in
aceordance willv all departments.
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key sanipling stations:

A, Cordova - Prisee Willeam Sourl

n

(]

Sectar |l

Within Cordova Sector B osamples:

At Inside Ocvan Bar, statistical arca 20-108, sabsection 220 a1 Rockside Bar.
statistical area 20-107. subsection 07; 01 Southwest Ovean Bar, statistacal
arca 20-107. subsection 33: a1 Dave Bars sadistical grea 20-Hi subsection
15; at Big Point. statisticat 2red 20-105 subsection GEoat Canee Pass Traot
Bar. statisticyl arca 20399, subsection 400 Thowe sin key skations wilt
represent stafistical arcas 20k 106, subsections PL-25% 40, 45 50, J-107
subsections 1-30 and 31 3% 330 360 370 380 20108, subsections 1225,
H)LON subsection 30, 205499 subsawections 3500 T combined group ot
sttistival arcas and subsections will e hnewn as Cordova Secter Nusber
One,

Sector [V

Within Cordova Sector IV Toar samprles

Al Strewberry Rect, statistical urea 20-107, subsectgon 31, at Soltuk Bar,
sbatistical area 20-117. subsection 330 a1 Kulalla deavh, statistical area
2R 89 subsection 310 a1 Kuvak Islamd. stalistical crea 20-1220 subsection
15, Statistical ateas 20117 to 2041 23 inchisn e will represent Cordova Sector
Numbwer Four,

Within Cordova Secior 1 tunder study . and not approved) te o samphes

Around the bEgg Islards: Statistical arca 20-F05, subsection Hand sbitiseal
area SU-10Y9. submection 30 Statistical arcas 2-TOK. sabaections 250,
20-100, sabsections =30 amd 201 1), subsections B30 inclusive make up
Cordove Sector Number Two, )

B, Swikshak Beach

n

2y

On Swibkshak Bewch. approsinalel toar sibes Jong, four samples. gaben
within the Aleska Department of Fihoand Game clan population study
sampiing vortidors A-BB-CC-D and 1 E L which wre approsimakely one mile
wide cacli, from the mouth of Switsha. Lagoon and heading Bast.

A-B $8° 30" North Latitude, 1537 277307 West Longitude

B-C 587 306" 107 North Latitude, 1537 457507 Weat Longitwle

C-13 557 36 207 North atitede, 1537 4273407 West bamzidwly

B-E SK” 36790 North Latitude, 1547 0" Wost Longitude

On Big River Beach, approsimately theee miles fong, farca uder sty aitd
ot approved e Three samples

One near the inouth ol the River. to the South ot S8 367 (07 North
Latitude, 1537 54" Woeer Lonpitude: une near the iddie of the beach
approximately one mile Soutlt of the sample ocar the moith ot the River a
SKY 357 507 Notrth Latitude, 1537 533" Wesl Tonpitmle: one near Village
Rock, approximately 200 yards West of the nosthera portion of Kaguyak
Point at $8” 34" 30" North Latitude, F537 827407 West Lougilunde.
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. I'l)“)‘ Crevk

o1 On Polly Creck Beach, approximately three miles long. three samples:
Ore just South of Redoubt Point at o) 177 307 Nonth Latitube, 152° 257
West Longitude: one South of the meouth ol Polly Creek ol” F7° North
Lagitade, [52% 27° 207 Wt ongitode: vne approsinately one nile Soulh
of the nwouth of Polly Creck 4t 607 i6’ 207 Norh Latitawde. 1527 307
Wesl Lungitude,

() Polly Creek Beach, approsimately two miley jong, North ol Redouht Poinl
Carca under study and oot approved 1o thee samples:
One just Narth of Redoubt Point at o} 17" 207" Norb Lafitude, 327 24
0™ Went bongiude: vie approximatsly one nnle North of first sample paint
at 607 FW North Latitgde. F5Y 247 Weat Longilude: one approsimatedy two
mites North of Timt sample paamt sl o) 187 407 North Latitude. 15 2%
10" West Longilude.

That the tocation of any ol the key sampling stations may be adjusted slightly in
reaponse Lo chunges in terrin. ragor clam abundance, or other factors, when rosor clinn
samiples are heing obtained and that avhihcadion ot 1he repartment of FHezfth aml
Sactal Services of location adjustiend s ot necessaey Priof Lo sampling.

That hey sanpling stations may be increased or ebieeed e pumber or clanged as Loy
focation when and i 0z s decimed feasible or necessary 1o do s, when m aveondabee
with all Departments.

That sanitary coenditions of razor clam frowing sreds within Curdova Sectors Number
One and Four, the Swikshab msoweng atea. and tie Polly Ureck growing arca is delined
wnder item number Tourteen of Part L of tiis Memoradum. do comply satisfuctority
to LS. Public Health standards and that cach ol these srowing arcas be designated axa
Clasa L areit aceonding to Class Arca Interpretations as delimed under dem number seven
uf Part IV of this Memorandum.

Fhat all Departmems will deade wpon razor_clam_growing grea reclasilivabion and
notity the Redongd Public 1icalth Service uibice ol any reglisitication.

It vach Departinent will desiznate respedtive personnel o pateol The previousiy
dosignated beach areas and enforae such Siate Taws s vaclt Department is empowered
to enfurce and satistactornily comply with Sevtion B Pait 1. Sanitation al Shetllish
Growing Arcas

That relaving of shellfish cunnot be perivrmed _without written periission ol the
Departwent ol Flealti and Sociaf Services

To keep records which will facilitate Public Heakth Servive review of the rezor lam
sanitation program and to assist 1he Service in making such TOVICWS.

That amendments to 1his Memorandum of Undenstaading may be proposad by any or
all parties and shall become tfective wpon approval by all parties
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That this Memocindum of Understand hall Become ellective as s as sipiecd by
all partics liereto and shalk continue i Torce until ermnated by any party avee thirty
300 iy s’ notice in writing 1o the okl o oF their intention to Jdo s,

L]
¥

20, No Member ofor Bedvmine 1o, Congress shall he admitted 2o any share or Prarg ul the
Memorandun: of Undersiomdang or 1o any benelit that may asise hene Brom. unless it s
nxd Lor o corporation tor i1s pencral benctil .

27, The Department of Heatth and Sovia! Services shall serve as the laisent between Federal
and State Agvavies and shall acb as the courdinator of the State of Masha She il
Sanitation Propram. )

PEPARTMENT OF FISHGAML
Seate of Alusky

By

{Comumisivier)

Date

DEPARTMENT QF PURLLIC SAFLLY
State of Ak

By
ECOMIMissz3 e

It

DEPARIMENT OF HEALTH AXD SOUEAL SERVICT S
State of Alaska

By

{Commesauiner)

Date
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