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RELEASED 

MAY 2 5 1973 

The Honorable John I). Dingell 
Chairman, Subcommattee on Fisheries 

and Wildlife Conservation 
CommIttee on Merchant Marine and Fisheries 
House of Representatives 

Dear Mr .- Chalrman l 

As you reauested on August 21, 1972, we reviewed the Fish 
Protein Concentrate Program as administered by the Natlonal 

q3 

Marine Fisheries Service, National Oceanic and Atmospheric At 
@o 

Admlnastration, Department of Commerce c 

lated 
We reviewed legislation, procedures, and practices re- 

to the administration of the program We interviewed 
offzcials of the Agricultural Research Service and the Eco- 
nomic Research Servrce, Department of Agriculture; Agency for 
International Development, Department of State; Food and Drug 
Admnnistratlon, Department of Health, Education, and Welfare, 
a malor university, and several independent firms and an as- 
sociatlon having a specific interest in fish protein concen- 
trate 

We did our work principally at the National Oceanic and 
Atmospheric Administration headquarters office in Rockville, 
Maryland j and the fish protein concentrate experimental and 
demonstration plant at Aberdeen, Washington. 

The experimental and demonstration plant served a useful 
purpose in developing a process for the production of fish 
protein concentrate but did not demonstrate the economic fea- 
slblllty to produce it commercially. The domestic market po- 
tential for the type of fish protein concentrate produced by 
the Service as lrmlted at this time and the U.S. fishing in- 
dustry will not be enhanced by a commercial fish protein con- 
centrate industry. We believe that only limited benefits 
could be realized by the Government if it were to continue 
operating an experimental plant. 
domestic and foreign need for 

It appears that when a, strong 
fish protein concentrate has be- 

come evident, 
duce it. 

industry may become interested and begin to pro- 
We also belleve that If an extension of the program 

1s authorized, the plant should be located at a site close to 
the source of fish and to a fishmeal plant. 
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We are suggesting that 15 the House Subcommittee on Fish- 
erles and Wlldllfe Conservation gives favorable conslderatlon 
to an extensnon of the program, the Subcommittee consider in- 
c ludlng , ;Ln a report thereon, language instructing the Service 
to 

--Develop, on a contlnu%ng basis, lnformatlon on the 
present and potential fish protein concentrate markets, 
both d9mestlc and foreign 

--DetermIne the present and future available fish resources 
for producing fish protein concentrate commercially. 

--Evaluate sites on the Atlantic and gulf coasts, lnclud- 
lng a determlnatlon of the detailed costs for each site 
and andustry’s wllllngness to participate 

--Complete the research Into storage methods to develop 
and demonstrate alternatives to using frozen fish. 

As agreed wsfh your office, we sent our draft report to 
the National Oceanic and Atmospheric Admlnlstratlon for its 
comments. The Administration told us that the draft report 
presented a fair evaluation of the program. Its comments 
have been considered in the appendix. 

We do not plan to dlstrlbute this report further unless 
you approve or publicly announce Its contents. 

We trust the lnformatlon will assist you 

Sincerely yours, 

Comptroller General 
of the United States 

- 2 - 



APPENDIX 

FISH PROTEIN CONCENTRATE PROGRAM 

BACKGROUND 

Fish protein concentrate (FPC) 1s defined as “an 
Inexpensive, stable, wholesome, highly nutrltlonal, and hy- 
gienically prepared product” in which the protein and other 
nutrients are more concentrated than those in fresh fish 
FPC can be produced as an essentially odorless and tasteless 
food supplement which does not create any perceptible physical 
changes to most products to which It 1s added This type of 
FPC 1s described as nonfunctional. 

The FPC program began in fiscal year 1962 The act of 
November 2, 1966, as amended (16 U S C 778)) expanded the 
program and authorized the Secretary of the Interior to de- 
velop, through the use of an experimental and demonstration 
plant, practical and economical means for the commercial flsh- 
lng Industry to produce FPC 1 

The National Marine Fisheries Service administered the 
program. MaJor program gOa1.S were to 

--Develop a domestlc industry to produce FPC from under- 
utlllzed species of fish 

--Aid U.S fishermen by provldlng a potential outlet for 
fish which are underutlllzed, which could be upgraded 
in value, or which are not now utlllzed 

--Make FPC available to persons, especially children, 
suffering from protein deficiency 

The Service contracted with a specially formed private 
Joint venture to construct and operate an experlmental plant 
In Aberdeen to produce FPC The plant began operating in 
March 1971 but dlscontlnued its operation In May 1972 In antlc- 
lpatlon of the explratlon of program authority on June 30, 1972, 
as provided by the act. Not all of the program goals had been 
accomplished, therefore the Service sought legislative author- 
ity for a 2-year extension to complete the program The 92d 
Congress did not provide such authority 

‘The President’s Reorganlzatlon Plan No 4, effective October 3, 
1970, transferred the Department of the Interior activities 
concerning commercial fisheries to the National Oceanic and 
Atmospheric Admlnlstratlon, Department of Commerce 

1 
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FPC’ s MARKET POTENTIAL 

Studies conducted by three maJor colleges on the economics 
of processing and marketing FPC showed only a llmlted domestic 
demand for the type of FPC produced by the Service Also sta- 
tlstlcs on protein consumption in the Unlted States indicate 
that dally protein requirements generally are being fulfilled 
by sources other than FPC FPC’s greatest potential for suc- 
cess appears to be ln diet-deficient countries1 that can es- 
tabllsh a government-supported industry for producing FPC 

The Commlssron on Marine Science, Englneerlng and Re- 
sources studied all aspects of marine science and recommended 
an overall plan for developing an adequate national oceano- 
graphac program to meet present and future national needs 
The Commlsslon reported on January 9, 1969, to the President 
and Members of the Congress that 

--The most important use of FPC 1s as a dietary supple- 
ment in low-income areas where the consumption of pro- 
teln, particularly animal protein, 1s chronically be- 
low mlnimum nutrition requirements 

--The process by which FPC 1s produced llmlts Its func- 
tlonal properties which reduces substantially the 
flexlblllty with which it can be blended with formu- 
lated foods 

--The FPC program LS not a malor element In rehabllltat- 
lng the U S flshlng industry 

The Commlsslon concluded that, to insure dlstrlbutlon of 
FPC, government flnanclal support, 
other governments, 

whether by the United States, 
or a comblnatlon of governments, 1s needed. 

Domestic and foreign need for protein 

Many domestically marketed food products are currently 
supplemented with protein ingredients- -such as caseln and 
sodium caselnate, dried milk solids and nonfat dry milk, varl- 
ous soy proteins, egg white and egg solids, egg yolk, hydro- 
llzed vegetable protein, and chicken meat Selecting a 

1 Ihose defined as having nutrltlonally Inadequate national 
average diets Diet-deflclent areas include all of Asia ex- 
cept Japan and Israel, all but the southern tip of Africa, 
the northern part of South America, and almost all of Central 
America and the Caribbean 
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protein ingredient to supplement a food product 1s generally 
based on the functional characterlstlc the ingredient will 
impart to the flnal product For example, food processors 
may use soy concentrate as an lngredlent in baby foods because 
of Its ability to carry flavor and Improve product texture 
These protein lngredlents not only perform speclflc functions 
but also enhance the nutritional value of the final product. 
Food processors would also consider cost in selecting a pro- 
teln ingredient 

FPC was Intended to be used as a supplement in food 
products. FPC produced by the Service’s experimental plant 
does not contribute functional characterlstlcs when added to 
a food product, because most of the functional properties of 
the natural fish protein are lost in the production of FPC 
FPC, as a nonfunctional ingredient, does enhance a product Is 
nutritlonal value 

Cornell University, the Massachusetts Institute of Tech- 
nology, and the University of Washington studied the economics 
of processing and marketing FPC The studies identified some 
of the problems that a non-functional-type FPC would encounter 
In competltlon with other marketed protein lngredlents These 
5 tudles concluded, generally, that the domestic market poten- 
tial for a nonfunctional protein ingredient, such as FPC, was 
limited 

The Department of Agriculture has made various natlonwlde 
surveys evaluating the quantity, money value, and nutrltlve 
content of diets In the Unlted States The report on its 
most extensive survey, issued in January 1972, included the 
following table showing those nutrients in the diets of lndl- 
vlduals In the United States that were below the recommended 
dally allowances established in 1968 by the Food and Nutrltlon 
Board, National Research Council 
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Nutrient Intake Below Recommended Allowance 

Below by 

5 l-10% 
** ll-20% 

*** 21-29% 
**A* 30% or more 
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Agriculture reported that protein consumption requirements 
establlshed by the Food and Nutrltlon Board were being met and 
that protein presented no problem in most of the diets of per- 
sons rn the United States Agriculture recognized that lso- 
lated groups in the United States suffered from protein malnu- 
trltlon, however, the cause was generally not associated with 
protein avallablllty but rather with factors such as eating 
hablts, food likes and dislikes, supply dlstrlbutlon, and edu- 
catlon 

We Interviewed officials and/or economists of the Depart- 
ments of State and Agriculture, the Unlverslty of Washington, 
and private industry to obtain their views on the market po- 
tential of FPC The consensus was that only a limited domestic 
demand existed for FPC with nonfunctional characterlstlcs In 
their opinion, the greatest market potential for FPC was in 
certain diet-deflclent countries that have an adequate fish 
resource which could be harvested cheaply and in which FPC 
processors would be assured that the FPC produced would be 
used in programs flnanclally supported by the governments of 
these countries. 

Two flshmeal Industry officials were of the opinion that, 
although current domestic supplies were adequate, there was a 
long-range domestic need for addltlonal protein They ex- 
pressed the belief that (1) world demands for protein sources 
were Increasing, (2) additional supplies of protein would be 
needed, and (3) as foreign demands increase, U S supplies of 
protein would have to be increased to meet both domestic and 
foreign demands 

Another Industry offlclal said that he was not at that 
time interested In producing FPC as a food supplement to be 
used by large food processors. He told us that he believed 
that a higher price for FPC could be obtained In the more so- 
phlstlcated pharmaceutical or diet food markets He said that, 
if he wanted to market FPC to large food processors, he would 
have to produce FPC by a process which would Increase its 
functional characterlstlcs 

Package size restriction 
limited industry interest 

On February 2, 1967, the Food and Drug Admlnlstratlon (FDA) 
amended the Code of Federal Regulations (21 CFR 121 1202) to 
approve FPC as a food additive when It 1s produced from whole 
hake or hake-like fish using the Service’s isopropyl alcohol 
extraction process. The regulations Included speclflcatlons 
concerning the content of protein, moisture, residues of 
isopropyl alcohol, fat, fluoride, and bacterial count which 
FPC must meet before it may be safely used as a food supple- 
ment 
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The regulations provided that FPC was to be used only in 
the household and could be marketed only In l-pound or smaller 
packages FDA Imposed these restrictions to insure that in- 
dlvldual consumers would have a free choice In decldlng whether 
to use the addltlve as a source of protein in their diets An 
FDA offlclal, In testlfylng before the House Subcommlttee on 
Flsherles and Wlldllfe Conservation on August 15, 1972, said 
that “the one-pound package llmltatlon was to discourage in- 
dustrlal use * * *.‘I 

In testimony before the House Subcommittee on Oceanography 
In November 1972, It was pointed out that the l-pound package 
llmltatlon not only rendered the FPC production uneconomical 
but also hindered industry’s attempt to attract adequate capl- 
tal to provide plant and facllltles to produce FPC 

In July 1968, a company Interested in producing FPC petl- 
tloned FDA to remove the l-pound package llmltatlon because 
It deterred the sale of FPC to food processors On August 16, 
1968, FDA responded to the petltlon stating that it needed 
more xnformatlon regarding FPC’s speclflc food uses and levels 
of use as bell as lnformatlon on product labeling to insure 
that the consumer would not be deceived The company submltted 
various supplements to the petition to FDA to provide such in- 
formation FDA, however, did not consider these supplements 
sufflcrently responsive to its request to warrant the removal 
of the l-pound package llmltatlon. On September 8, 1971, the 
company wlthdrew its petition 

In January 1972 a national flshmeal assoclatlon petitioned 
FDA to remove the llmltatlon Because of Its concern about the 
heavy mercury content found in tuna and swordfish, FDA re- 
quested the petltloner to furnish lnformatlon concerning the 
content of heavy metals in FPC and the methods of determlnlng 
the amount of heavy metals In addition, FDA requested more 
speclflcs on FPC’s food uses, levels of use, and labeling be- 
fore the llmltatlon would be removed The lnformatlon re- 
auested by FDA was subsequently provided, and on November 6, 
1972, the petition and the proposed amendment to the Code of 
Federal Regulations to remove the l-pound package llmltatlon 
were forrcarded to the Commlssloner, FDA, for approval and pub- 
llcatlon rn the Federal Register. 

On November 13, 1972, the Director, Compliance Regulations 
Policy Staff, FDA, expressed the opinion that FDA should fur- 
ther consider the data supporting the petition The data was 
further consldered, and on January 31, 1973, the petition and 
the proposed CFR amendment were resubmitted to the Commlssloner, 
FDA, for his approval As of March 27, 1973, the proposed 
amendment had not been approved. 
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AVAILABILITY OF DOMESTIC FISH RESOURCES 
TO PRODUCE FPC 

FDA requires that its approval be obtained for the type 
of fish used in producing FPC. The Bureau of CommerLlal 
Flsherles (the Service’s predecessor organlzatlon in the De- 
partment of the Interior) petitioned FDA in February 1966 to 
approve the use of hake and in December 1969 to approve the 
use of menhaden, herring, anchovy, ocean pout, and alewife. 
As of March 31, 1973, FDA had approved the use of hake, men- 
haden, and herrlng. During the operation of the experimental 
plant, hake, menhaden, and unapproved anchovy were processed, 
no attempt was made to process herring 

Hake 

The Service chose hake as the lnltlal source of raw ma- 
terlal for FPC because it was (1) abundant off the Atlantic 
and Paclflc coasts, (2) a schooling fish easy to catch, 
(3) largely not used as a food fish, (4) avallable for a con- 
TiTerable part of the year, (5) high in nutrltlonal level, 

a lean fish low in fat content, making It easy to process, 
and (7) believed to be the most likely fish to meet FDA ap- 
proval. 

When the experimental plant became operational In 1971, 
the population of Paclflc hake was relatively low. Although 
it was reported that Paclflc hake was being lntenslvely fished 
by Soviet vessels, the Service believed that the hake popula- 
tion decline resulted prlmarlly from natural fluctuations. 

A Service offlclal said that not enough Pacific hake was 
available to support a commercial FPC Industry but that enough 
was available to support an experimental plant using 24 tons 
a day Also competltlon from other fisheries (e g., salmon) 
having higher earning expectations would serve as a deterrent 
to fish for hake. 

Menhaden 

There are two U.S flsherles for menhaden--the Atlantic 
and gulf coast flsherles Landings of menhaden in 1970 and 
1971 amounted to about 1.8 and 2.2 billion pounds, respectively, 
worth about $70 mllllon. Menhaden landings in 1971 accounted 
for 44 percent of the total U S. landings of all species of 
fish Commercial uses for menhaden Include processing it into 
(1) fishmeal, used mainly as a supplement for poultry feed, 
and (2) fish 011, used In manufacturing paint, lubricants, 
cosmetics, and other products. 

Service offlclals have expressed the view that the U S. 
menhaden fishing industry would not benefit from an increased 
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catch of menhaden to be used in producing FPC because menhaden 
was reaching or had reached a point where It was overflshed 
Landings in the gulf coast fishery in 1971, for example, ex- 
ceeded the Service’s latest estimate of maximum sustalnable 
yield by 68 percent, According to the Service, the menhaden 
Industry could benefit economically from an alternative up- 
graded use for menhaden In producing FPC Industry offlclals 
with whom we spoke were of the oplnlon that menhaden was not 
being overflshed. They expressed the view that present land- 
lngs could be sustalned for an IndefInite period but that 
such landings should not be Increased. Both the Service and 
industry expressed the view that some of the menhaden landed 
for commercial uses would have to be diverted for use In FPC 
production 

PAST OPERATIONS OF THE EXPERIMENTAL PLANT 

The past operations of the experlmental plant have 
demonstrated that acceptable FPC can be produced from both 
lean and fatty fish, 1.e , hake and menhaden, but have not 
shown the economic feaslblllty of producing FPC commercially. 

The plant operated from March 1971 to May 1972, About 
2,871 tons of fish were processed Into about 209 tons of FPC 
for an average product yield of 7 3 percent The private con- 
tractor who operated the plant estimated a 12.2-percent aver- 
age yield of FPC from whole hake, but the average yield ob- 
tained after processing the hake was only 7.3 percent. The 
amount and percentage yield of FPC produced from the different 
types of fish processed follow. 

Hake Menhaden Anchovy Total 

Number of months sn which 
processed 

Tons of fish used 

Tons of FPC produced 

Percent of yield 

Range of monthly percent- 
age yield 

Tons of FPC meeting FDA 
specifications (see p 5) 

Percent of FPC meeting 
FDA specifications to 
total tons of fish 
used 

8 

2,280 4 

166 8 

7.3 

0 to 
10.2 

46 95 

5 3 

406.7 184.0 2,871.P 

30 2 11.9 208.9 

7 4 6 5 7.3 

3 6 to 2 5 to 
11 1 6 8 

.35 - 47,3 

2.1 .08 - 

8 
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The monthly percentage yield of FPC for the different 
types of fish varied considerably Also only 24 percent of 
the total FPC produced from hake and menhaden met FDA speclfl- 
cations-- 11 9 tons of FPC were produced from anchovy which had 
not been approved by FDA for processing 

The following maJor factors contributed to these results. 

--Engineering plant and equipment design deflclencles 
which became apparent during plant operations caused 
severe sanitary problems and product reJection 

--Equipment breakdowns and poorly selected equipment 
caused productIon problems. 

--Method used to store and handle fish caused protein 
losses. 

--The productlon process varied frequently 

Estimated per ,pound FPC production cost 

Most FPC produced in the plant which met FDA speclflca- 
tlons was processed from hake during June, July, and August 
1971 We examined the accounting records available for the 
period and discussed the accounting system and procedures with 
the certified public accounting firm employed, after the plant 
began operations, to malntaln the books and accounts. The ac- 
counting system did not provide for recording unit costs of 
production, therefore, to approximate the cost to produce a 
pound of FPC, we analyzed account schedules prepared by the 
certified public accounting firm, 
and the supportlng documentation 

the related cost accounts, 

We estimate that in June, July, and August 1971 It cost, 
exclusive of depreclatlon and contractor fees, $5 08 to pro- 
duce, from hake, a pound of FPC meeting FDA speclflcatlons 
This FPC was produced in an experimental prototype plant ex- 
periencing various process modlflcatlons during operations. 
Therefore the production costs generally would not represent 
the costs associated with a commercial FPC operation The 
cost of $5 08 a pound 1s substantially greater than the Serv- 
ice’s estimated cost range of 35 cents to 50 cents a pound to 
produce FPC from hake in a commercial plant The cost would 
be affected also by such factors as plant production capacity, 
number of operating days, cost of fish, and byproduct yield. 

FPC dlstrlbutlon 

During plant operations, 208 9 tons (417,800 pounds) of 
FPC was produced, of which 47 3 tons (94,600 pounds) met FDA 
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speclflcatlons On July 27, 1972, the Service announced that 
FPC was available for research and development to the food in- 
dustry, unlverslties, and other organlzatlons As of Decem- 
ber 11, 1972, the Service had distributed, to 50 requestors, 
64,699 pounds of FPC that met FDA speclflcatlons 

Pounds 

Agency for Internatlonal Development 
Governor of American Samoa 
Two Service laboratories 
46 lndustrles, unlversrtles, or other 

organizations 

62,200 
1,000 

550 

949 

Total 64,699 

The Service also had pending a request from the Agency 
for International Development for an addltlonal 6,000 pounds 
which, after being furnished, would leave an inventory of 
23,901 pounds of FPC meeting FDA speclflcatlons 

PLANS FOR FUTURE OPERATIONS OF THE PLANT 

The Service employed a consulting firm to develop a plan 
for resuming and completing the FPC program over a Z-year 
period, lncludlng a management plan for lmplementlng, monltor- 
lng, and controlling future work. The plan conslstlng of five 
malor areas, each with defined obJectives, developed approaches 
and schedules and ldentlfled resource requirements. The five 
areas were 

// 
--Laboratory process development to resolve processing 

problems and to develop adequate methods for fish han- 
/ dllng and storage 

--Engineering evaluation consisting of a private englneer- 
lng firm’s review, redesign, and modlflcatlon of the ex- 
perimental plant and an evaluation of past and future 
plant operations 

--Plant operations conslstlng of efforts directed toward 
procuring equipment and obtaining needed technical and 
economic data 

--Economic and marketing studies to examine resource 
avallablllty, economics of processing, and domestlc and 
foreign market potential for FPC 

--Product acceptablllty efforts to improve the FPC prod- 
uct, to distribute the FPC to potential users, to an- 
alyze feedback from recipients- of FPC, and to- gain 
acceptance of FPC as a viable commodity through consul- 
tation, dlssemlnatlon of lnformatlon, and possible 
further laboratory development 
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The Service lnltlated work in several of these areas It 
contracted with an englneerlng firm to review past plant oper- 
atlons, to determIne the modlflcatlons needed to solve plant 
problems, and to estimate the related costs. 

Service efforts to relocate the experlmental plant 

In respanse to a congressional lnqulry as to the feast- 
blllty of moving the experimental plant from Aberdeen to a 
gulf coast site close to the source of menhaden, the Service 
estimated a one-time cost of about $866,000 to move the plant. 
The Service determined that, 
Aberdeen, 

if the plant were to remain at 
it would be necessary to transport 5,200 tons of 

frozen menhaden from the gulf coast to Aberdeen at a cost of 
about $598,000 durang the proposed Z-year extension. 

A Service representative and qn engineering firm repre- 
sentatlve vlslted seveq Mlssls$lppl gulf coast locations be- 
tween August 23 and 25, 1972, and developed relocation cost es- 
timates Each of the seven sites was evaluated on the basis of 
s;rte sultabrllty, the avaalablllty of facllltles, site and con- 
structlon work needed, and Cost estimates for work required 
The Service did not evaluate other sites or attempt to deter- 
mine the Ideal location for an experlmental plant or determine 
to what extent, I$ any, industry would be wllllng to absorb any 
of the cost o$ relocating the plant. 

The Service developed the following estimates on the as- 
sumptlon that zt would bear all relocation costs. The Service 
did not Intend these estimates to be precise and referred to 
them as “order of magnitude” estimates. We did not verify the 
estimates because of the absence of supporting documentation 

Descrlptaon 

FInal design 
Land transfer or purchase 
Safe work 
Utllitles 
Bulldings 

Disassemble and move exlstlng 
Isopropyl alcohol storage tank 

equipment 

Field supervision and englneerlng 
Fresh fish handling equipment 
General and admlnlstratlve expense 
Contingency (25%) 

Total 

Less cost to ship frozen fish to Aberdeen 

Net cost to relocate to gulf coast 

aRanged from $640,000 to $975,000 

Average cost 
of seven sites 

$ 18,000 
20,000 
17,000 
90,000 

272,000 

417,000 

67,000 
9,000 

35,000 
100,000 

81,000 
157,000 

a$866 ,000 

-598,000 

$268,000 
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We IntervIewed offlclals of three flshmeal producers hav- 
ing plants an the Mlsslsslppl and/or Loulslana gulf coast area, 
one of which produced flshmeal at one of the seven sites 
v;bslted by the Servace Offlcrals of the three producers 
emphasized the need to establish an experlmental plant near a 
flshmeal plant to utllzze Inferior quality fish which could 
not be u$ed to produce FPC. There 1s no flshmeal plant oper- 
atlng ;n Aberdeen 

Offlclals of two of these producers said that their 
organlzatlons would be interested In negotlatlng with the 
Service to relocate the plant to their sites. They said also 
that their respective organlzatlons would furnish a site, 
would provide the money necessary to construct a building to 
house the expeslmental plant equipment, and would lease the 
bualdlng to the Service at a nominal cost for the time required 
to complete the FPC program. One offlclal estimated that the 
costs to construct such a bulldIng would range from $130,000 
to $150,000. If industry furnlshed a bullding and related fa- 
crlntles, the Service’s estimated costs to relocate the plant 
would be reduced by about $521,000 (land, bullding, and re- 
lated costs 
$:04,000). 

--$417,000--and a ZS-percent contingency allowance-- 
The cost of general and admlnlstratlve expense was 

not Included because lnformatlon was not avallable to enable 
us to properly allocate these expenses. 

Two Industry offaclals we interviewed said that the 
Loulslana gulf coast area would be the best locatlon for the 
plant because menhaden IS more abundant there than In the 
M~sszsslppl gulf coast area. Service representatives did not 
vlslt potential relocation sites in Loulsiana. The Service I s 
cost estimate (see p. 11) shows a cost of $598,000 to ship 
frozen menhaden from the gulf coast to Aberdeen The estimate 
was based on the need to process 5,200 tons of fish to com- 
plete the FPC program. Subsequently, the englneerlng firm 
recommended that only 3,600 tons of fish be used, which would 
reduce the cost of shlpplng frozen fish from $598,000 to 
$414,000. If the experlmental plant was moved to an lndustry- 
furnlshed bullding and related facllltles, the Service’s costs 
based on the estimates shown on p. 11, would be $345,000 
($866,000 less $521,000) and the cost to relocate would be 
about $69,000 less than the cost of shlpplng fish to Aberdeen. 
In addltxon there would be the advantages of having the plant 
close to the source of fish and to a flshmeal plant. 

If the plant was close to a flshmeal plant, the FPC that 
did not meet FDA speclflcatlons and poor quality fish could 
be readily used by the flshmeal processors. Also, if the 
plant remalned at Aberdeen and operated beyond a 2-year 
period, the cost to produce FPC would be increased in propor- 
tlon to the cost of shipping frozen fish from gulf coast 
points. 

The englneerlng firm representative who assisted the 
Service In the relocation evaluation told us that the Service 
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overestrmated the relocation costs because (1) about $115,000 
needed to modify the plant at Aberdeen would be saved by mov- 
lng the plant (this lnformatlon was not available when the 
Service made its estimate), (2) the 25-percent contingency was 
too high for a proJect of this type, and (3) the Service had 
no firm basis for estlmatlng the costs of $100,000 for fresh- 
fish-handling equipment because it did not know at that time 
what method of storing fish would be used 

A major cost conslderatlon In producing FPC 1s the method 
used to store and/or process the fish. There are several pos- 
sible methods, but the Service has not determined which method 
would be most economical and effective for commercially pro- 
ducing FPC, Methods already identified include storing In 
brine or lsOpropy1 alcohol, freezlng the fish, and processing 
fresh fash as received or In presscake form The Service 
planned to use frozen fish In future experimental plant opera- 
tlons at Aberdeen and to research the other methods of storing 
flSh. The advantages of using frozen fish in an experimental 
plant are (1) a continuous inventory of fish for efficient and 
economical plant operations and (2) little protein loss. 
Fashmeal Industry offlclals told us that they preferred to 
process fresh fish, thereby saving the cost of freezing the 
fish, 

Representatives of the contractor that operated the plant 
and the previously referred to engineering firm told us that 
an adequate method of storing fish must be found and demon- 
strated to stimulate industry Interest In FPC They believed 
that demonstrating the use of frozen fish at an experimental 
plant was not adequate because other storage methods have not 
been explored to conclusively determine the most economical 
storage method. 

CONCLUSIONS 

We belleve that the experimental plant served a useful 
purpose In developing a process for producing FPC. The market 
potential fqr FPC In the United States 1s llmlted at this time, 
however, because (1) food processors prefer functional lngre- 
dlents) such as soy concentrate, over the nonfunctional FPC 
produced at the experimental plant, (2) lndlvldual dally pro- 
tein consumption requirements are being fulfilled by other 
protein sources, and (3) the I-pound package restriction es- 
tablished by FDA has discouraged lndustrlal use, As a result 
Industry Interest in FPC has been relatively low We believe 
that the U S fishing industry will not be enhanced by a com- 
merclal FPC Industry beqause (1) the menhaden catch has 
reached the maximum sustainable yield as estimated by the 
Service and (2) some of the menhaden now landed for commer- 
cial purpose would have to be diverted for use In producing 
FPC 
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APPENDIX 

Past operations of the experlmental plant did not demon- 
strate the economic feaslblllty of commercially producing FPC 
as illustrated by the relatively high cost of producing a 
pound of FPC and by the low yield of FPC meeting FDA speclfl- 
catlons 

The eyperlmental plant demonstrated that FPC meeting FDA 
speclflcatlons could be produced. We belleve, however, that 
only Irmlted benefrts could be realized by the Government if 
1% were to coptznue operating an experlmental plant 
Pears that, 

It ap- 
when a strong domestic and foreign need for FPC 

has become evident, 
to produce FPC 

Industry may become Interested and begin 
We belleve that, 

gram 7s authorized, 
if an extension of the pro- 

the experImenta plant should be located 
at a site close to the Source of fish and to a flshmeal plant 

MATTER FOR CONSIDERATIQN BY THE J$lUSE SUBCOMMITTEE 
ON FISHERIES AND WILDLIFE’ CQNSERVATION 

If the House Subcommittee on Fisheries and Wlldllfe Con- 
servatlon gives favorable conslderatlon to an extension of the 
program, 
thereon, 

we suggest that the Subcommittee include In a report 
language rnstructlng the Service to 

1. Develop, on a contlnulng basis, lnformatlon on the 
present and potentzal FPC markets, both domestlc and 
Sorelgn 

2. DetermIne the present and future available fish re- 
sources for producing FPC commercially. 

3 Evaluate sites on the Atlantic and gulf coasts lnclud- 
lng a determlnatlon of the detailed costs for iach 
site and Industry’s wllllngness to participate. 

4, Complete the research into storage methods to develop 
and demonstrate alternatlves to using frozen fish 
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