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I INTRODUCTION

\El‘ha U.S. Eavironmentral Protection Agency (EPA) is required by the
Clean Water Act (as amended) and the Juune 1976 NRDC/EPA Settlemenc
Agreement to set water quality criteria for 65 toxic priority pollutants.
The effort to determine criteria requires the analysis of large quantities
of data dealing with the effects of toxic substahces on aquatic organisms
and humans. To determine these criteria, it is»necessary to quantify

human expoanre through fis?ﬂJEonsunption_and drinking water intake,

Human exposure through fish consumption is a function.-of che bio-
concentration factors of the different speciss and kinds of fish {(e.g.,
saltwater pisces, freshwater pisces, crustaceans, and molluscs) and
the quantities of these foods consumed .in"cthe United States. Estimates
of fish -consumption may be obtainéd directly from surveys of tha food
consumpticon of househol and individuals, or indirectly by measurament
of fish production-(commercial and sport fishing), importa, and {aventory

Thig- report summarizes the findings of

S A literature search -coaducted-by-SRI-International- to identify
sources of information on per capita £ish consumption in the
United States; anh, ’

,} ,ﬁn analysis of data tapes pertaining to a survey of fish cog-
sumption conducted-—-by-NPD-Reseaarch.
~
In addition to referencing the sources of data on fish consumption,
this report discusses the types. of data available from each source, the
per capita £fish consumpticn estimates derived from the sources, and the
apparent validity and usefulnoess of :he data for quantifying human ex-

posure to toxic substances through fish consumptiecn.

*Unless otherwise aoted, the term "fish" is ysed throughoyt this report
to refer to any animal living in freshwater or saltwater that can be classified
as Pisces, Mollusca, or Crustacea. Amphibians, mammals and reptilea that
dwell in the water are specifically excluded. The term “seafood” refers
to any fish caught i2 saltwater,
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II SUMMAKY OF DATA SOURCES

Four main sources of fish congumption statisctics that were applicable

to quantifying fish consumpecion in the United States emerged from the

literature review:

Balance sheecrs for commercially processed seafocod computed by
the National Marine Fisheries Service (NMFS).

The 1965-1966 and 1977-1978 Nacional Food Consumpcion Surveys
conductad for the U.S. Department of Agriculture (USDA).

A 1969-1970 survny‘of fish consumption conducted for che MNMFS
by Market Fagcs Inc.

A 1973-1574 survey of fish consumption conducted for the Tuna
Research Institute by NPD Research (formerly Nactional Purchase

Diary).

These 3sources were the only ones that met the minimum requirement of being

statiscically projectable to the U.S. population or sizable segments

tharsof.

The remaining chapters of this report are devoted to an examinarcion

cf these four data sources and the problems in estimating the consumption

of recreationally cayght fish, as follows:

Chapter II1I discusses the NMFS balance sheets
Chapter IV discusses the USDA Food Comsumption Surveys
Chapter V discusses the Market Facts survey

Chapter VI discusses the consumption of recreationally caught fish

Chapter VII discusses the NPD survey and che results of tabulations
performed by SRI on the NFD data.

Conclusions on the adequacy of current data to estimate fish con-

sumption and the magnitude of fish consumption are presented im Chapter VIII.

The demographic characteristics of the NPD sample of fish consumers is presented

in Appendix A. ' -



IT1I NMFS BALANCE SHEET ON COMMERCIALLY CAUGHT SEAFOOD

The most frequently cited source of seafood statistics is the balance
sheet on commercially caught or processed seafood maintained by the Nacicnmal
Marine Fisheries Service, Naticmal Oceanic and Atmespheric Adminiscracionm,
U.S. Department of Commerce. The NMFS issues Fishery Hérket News Reports
tri-weekly, including data such as landings, ex-vessel auction prices,
fish wholesale prices, market receipts, cold storage holdings, and imports.
These data, as vell as data on commercial fishery processing, canning, and
curing are aggregaced for the previous 24 months in the publication, Food
Figh: Market Review and Outlook.

The preliminary data are corrected and all summary data are presented
in the yearly Fisheries of the Unired States, which covers che prior 10
years at the minimum. Fishery Stacistics of the United Scares is che final
annual statistical digest on the nacion's commercial fisheries and 1s more
detailed than Fisheries of the United Staces.

In addition to the above-mentioned reports, the NMFS also publishes
Shellfish Market Review, Food Fish Markec Review, and Fish Meal and 01l
Market Review. These reports, each published several times per year,
provide descriptions and analyses of econognic factors affecting fishery
market products. There are raviews of marke: trends, both historical and
recent, and an outlook for the near future. Statistical tables are pre-
sented for landings, production, imports, inventories, supplies, apparenc
consumption,and prices. Basic Economic Indicators are stacistical reports
that present demand indicators and projections, U.S. fishary-related
employment, biclogical stock assessment, T.S. pro&uc:ian and trade, and

other economic indicators according to species.




Per Capita Conagggtion Formula

In the NMFS balance sheets, per capita civilian consumption of commercial

seafood during monthly and yearly periods 1s computed using the formula:

whera

Per capita consumption = P+ I+ BI EfE - MP - EI

P denotes U.S.Nproduction of seafood during the period

I denotes lmports of seafood during the period

BI denotas U.S. seafood inventories at the beginning of the period
E denotes U.S. exports during the period

MP denotes military purchases of seafood during the period

EI denotes U.S. seafood inventories at the end of the period

CP denctes the U.5. civilian populacion size at the middle of
the period (as measured by the U.S. Bureau of che Census).

All figures used in the formula are on an edible weight basis. Per

capita consumption is available for fresh and frozem, canned, cured, and

total seafood, as well as for selected species (fresh and frozen cod,
flounder, haddock, halibut, ocean perch, and turbot; and canned sslmon,

sardines, and tuna).

Mechodology

Details of the mechodology used by the NMFS to compile its balance
sheet on seafood consumption are succinctly explained by the USDA (April
1972). Salient details are

U.5. production includes Alaska and Hawaii since 1960.

U.S5. production of canned seafood includes Puerto Rico and Amefican
Samoas since 1954.

Informazion on stocks df cured seafood have gemarally been inadequate,
although the gituation has improved over tha years.

The data are adjusted to eliminate duplication caused by domestic
production of canned and cured products from fresh and frozen seafood
(includ ing imports). :



Limitations

There are a few major limitations and caveats to the use of the
NMFS balance sheet statistics. First, the statisctics refer only to
consumption of marine fish entering coumercial chammaels. Therefore the
statistics do not include the consumption of freshwater fish (whether
recreaticnally caught* or commercially grovm and harvested), recre=-
ationally caught saltwater fish, or commercially caught fish sold in
roadside scands.

The exclusion of freshwacer fish from the commercial catch staristics
results in an underestimarion of tetal commercial catceh of épprnxima:ely
2.2 (USDA, 1975). Also, vhen ex-vessel prices for fish are very low,
commercisl f{shermen (particularly those harvesting shellfish) sometimes
set up roadside stands and market directly to the public. Officials of

. the Resources Statistics Division of the NMFS have informed SRI in
talephone conversations that in a year when the economy causes weak
wholesale prices, 2% to 3% of the U.S. commercial catch may be sold out-
side of regular commercial channels.

Second, the statiscics do not include any ad justment for spoilage
or waste, either in transportatiom, retail storage, or in home storage

and preparation.

Third, the statiscics may only be used to escimace the average U.Ss.
consumpcidu of seafood. The data are not sufficiently decailed co estimate
regianal or statewide consumption, percentiles of coﬁsumption; or mean

counsumption by demographic factors.

Table 1 summarizes the U.S. pef capita civilian consumption of seafood for

the years 1960 threough 1978, as cited in MMFS publication, Fisheries of
the United States, 1978 (april 1979). '

*nder the category of recreationally caught fish we include legal and 1llegal
catches, regardless of whether the primary motivation of the fisherman is
reczeatiou or supplementing the hous:2hold food supply. Estimates of the
consumption of recreationally caught fish are discussed in Chapter VI of chis
repore. : -




Table 1

U.S. ANNUAL PER CAPITA CIVILIAH CONSUMPTICN OF
COMMERCIALLY PROCESSED SEAFOOD 1960 -~ 1978

Per Capita Consumption (edible lb./year)

Frash
Year and Frozen Canned Cured Total
1960 5.7 4.0 0.6 10.3
1961 5.9 4.3 0.5 10 7
1962 5.8 4.3 0.5 10.6
1963 5.8 4.4 0.5 107
1964 5.9 4.1 0.5 10.5
1965 6.0 4.3 0.5 10.8
1966 6.1 6.3 0.5 10.9
1967 5.8 4.3 0.5 ' 10.6
1968 6.2 4.3 0.5 . 11.0
1969 6.6 4.2 0.4 11.2
1970 6.9 4.5 0.4 . 11.8
1971 6.7 4.3 0.5 11.5
1972 7.2 6.9 0.6 o 12.5
1973 7.5 5.0 0.4 12.9
1974 7.0 4.8 0.4 12.2
1975 7.6 4.3 0.4 12.3
1976% 8.2 4.3 0.5 13.0
1977% 7.8 4.6 0.4 12.8
1978% 7.9 5.0 0.5 13.4

* ]
Preliminary data subject to revision

Source: NMFS, Fisheries of the United States, 1978 (april 1979)




VI TEE USDA FOOD CONSUMPTION SURVEYS

Approximacely once every 10 years che USDA conducts a survey of
food consumptién. Tha last rwo surveys were completed in 1965=1966 and
1977-1978, and the data from the 1965=1966 survey has been published
(USDA, January 1972). The data from che 1977-1978 survey was not avail-
able when this report was written, byt sEOuld be available by mid-1980.

The 1977-1978 USDA Survey

In coaversations with the USDA, SRI ascerctained the general procedures
of the 1977-1978 survey. The survey encompassed 15,000 hoyseholds and was
‘conducted over a l-year period. The survey was nationwide; weights were
computed to balance the sample against census-defined cemtrols.

The survey method was semi-recall, i.e., households were asked to
keep records (such as slips from grocery stores, notes on backs of
envelopes) before the interview and were then asked aboyt their focd
cousumption on the previous 7 daﬁs. The housahold did not record food
eatan outside the home. Because 7-day recall may be quite inaccgurate,
~=~ord keeping could be spotty, and meals earem outside the home weres not
recorded, we do not believe that these data on household fish »On;umption

will prove particularly useful.

On the othaer hand, more satisfactory data was gachered on individuals
within the household. All of the individuals in cthe household who were
less than 20 years of age or over 60 years of age and half of the individ-
uals who wafe between 20 and 60 years of age were incerviewed. The inter-
view technique was part recall and part diary. On the day of the incervriew
the individual was asked questions concerning the food that had been eaten
on that day ard on the preceding day. The interviewees chen maintained a
diary for the reat of the interview day and the following day. The survey
of individuals ascertained how much food was eaten both inside and ocutside
the home. When these data are available they will ceonstitute the most

up—-to—date gource of information oan fish consumption.



The 1965-1966 USDA Survey

The 1965-1966 USDA Survey encompassed approximately 15,000 households
and 14,500 individuals. . The household survey recorded "food available for

consumption” including plate waste, food fed to pets, and inedible portions

(e.g., head, shell, fins, tail) if brought into the kitchen. Meals away
from home were couynted but not described, and adjustments were made to
account for food eaten away from home, assuming that food in an average/
meal eaten away was equivalent to food in an average meal at home. - House-
nhold food consumption-was recorded for 7 days using recall. For reasous
previously described we do not believe the dats om household fish con-
sumption are particularly useful.

The individual survey was conducted only durimg April, May, »~d June
of 1565. The recall method was vsed for the day (midnight to mMa.i_.ghl:)
preceding the interview. Food intake recorded was food actually eacen
both at home and away from home. The results of the individual survey
are presented inm Table 2. We caution that the sample gize is rather
small (approximately 500 person-montns), and is not distributed uniformly
over the vear. In addition, £fish in mixtures.(e.g., stews, soups, salads,
pot ples, and plata dimners) are not included inm Table 2. Fish in mixtures
was included by che USDA in a breoadcr undifferentiated category of ameat,
poultry, and fish in mixcures.



Table 2

FISH CONSUMPTION ACCORDING TO
THE 1965 USDA SURVEY OF INDIVIDUALS

Average Quantity of Fish

Sex Age (in years) {in lb. per year)

Male an& Female Under 1 year 0.0
' 1-2 2.4

3-S5 ' 4.0

6=8 5.6

Male S 9-11 ' 6.4
12-14 8.0

15=17 : 8.0

18-19 10.5

20- 3 ' 11.3

35-54 10.5

55 - 64 14.5

65=T74 8.3

75 years and older _ 11.3

Female 9-11 6.4
12 - 14 6.4

15-17 7.2

18-19 1.2

20 - 34 7.2

35 - S4 10.5

55 -64 7.2

65-74 6.4

75 years and older 7.2

Source: USDA, Januaryv 1972



¥V THE 1969-1970 MARKET FACTS SURVEY

Sample and Types of Data

Commencing in February 1969, Market Facts Ing. of Chicage, Illinois,
under countract te the NMFS, carried ocut a l-year survey of fish consump-
tico pattermns of 1,586 U.S. households with a total of 4,864 persons.
The participants were sealected at random from a large panel designed o
parallel census data for the United Scates with respect to population
denaity, degree of urbanization, geographic regiom, h0u§ehold income,
and age. The Sead of each household completed a diary of fish turchases
twice monthly for 12 months. These diaries reported purchases of fish
products by item and weight, numbers of fish meals eaten away from home
by item, and the aumber of meals consumed at home prepared from sport
fish by species.* Data on the fish consumption of tha individual members
of the family were not available; individual consumption wvas escimaced
by dividing the total household comsumption by the number of household
members. h v

Uses of the Survey

Esctimatas of fish consumption were developed by NMFS using the
Market Facts survey} Detailed breakdowns of mean fish coansumpction by
various demographic variables and specias can be found in two NMFS publi-
cations (Nash, April 1971; Miller and Nash, June 1971). Table 2, obtained
from these sources, shows that total fish consumption was highest among
Jews and Blacks.

The two NMFS publications do not explain in detail how the quancities
of consumed fish were computed for consumer entries of fish combined with
other ingredients (e.g., breaded fish sticks, clam chowder) or fish eacen

away from home (e.g., seafood plate, fishburger). The comments and some

~

*The NMFS publications 3re not cousistent on whether the consumption estimates
included gamefish. The article by Finch (1973) claims that gamefish consumpcion
wag accounted for; the 1978 NMFS publication Report on che Chance of U.S. Seafood
Consumers Exceeding the Current Acceptable Daily Intake for Mercury and
Recommended Regulatory Contzols states that gamefish consumption was excluded.

10



of the tables in che NHFS publicarions lead us to bglieve that the
weight of other ingredients may have been counted as fish and that an
usophisticated method of dealing with meals eaten away from home may
have been employed. In addition, we do not know the sample sizes for
the various classes of consumers in Table 3, '

- The Marker Facts survey was laraer used by the NMFS in the MECCA bro-
ject (Model for the Estimation of che Comsumption of Contaminancs from
Aquatic Foods). In that project che levels of mercury‘ in 52 kinds of
fish were specified. The frequency discribucion of human ingestion of
mercury from fish was computed by 1) multiplying the level of mercury
for each kind of fish by ths prorated amount of that fish consumed by
the individual, and 2) summing the mercury ingestion of the individual
over the 5: kinds of fish. In che MECCA project, conversion factors
weze used to estimate fish consumption from the survey -diary entries,

For example, 13X of the canned weight of clam chowder and 50 of the
frozen weighet of breaded fish sticks were assuymed to be seafcod, and
shrimp cocktails served at restaurants were assumed to contain 1.50 ounces

of shrimp.

- The methodology employed in the MECCA study appeared to be well suited
to satisfving the EPA’s objective of establishing wat‘er quality criceria
that would safeguard numan healch, evem though individual comsumptiom
was racher crudely_calcula:ed. Consequently we inquired as co the avail-
ability of che data. Wwe were told that the dar.é. base was essentially
irretrievable and that attemprs a few vears earlier to recoustruct the
data base had failed. We were unable to locate any individual who thought

zhat che fara base could be saivagez.



Table 3

FISH CONSUMPTION ESTIMATES FROM THE MARKET FACTS SURVEY

Mean Per Capita Consumption (lb./year)

Fresh and Fresh and
Frozen Canned Frozen Specialty Total
Demographic Characteristics Finfish Fiah Shellfish Items Fish
Race '
Black - 11.426 7.544 3.003 1.081 23.054
White 3.947 - 5.163 1.731 1.423 12.264
Other 3.945 5.245 5.800 1.110 16.100
Mot gpecified 1.851 2.907 . 0.821 -1.750 . 7.329
Religion » - »
Cacholic 3.981 5.280 2.193 1.607 "13.061
Jewish 10.087 10.081 2.230 4.856 27.254
Protestant 4.142 5.105 1.662 1.413 12,322
Qther 5.959 4.851 2.846 1.794 15.450
Not specified 0.705 1.435 0.405 0.615 3.160
Income per capica '
Under $1,000 ' 4.605 4.836 0.820 0.709 10.970
$1,000~-$1,999 4.375 5.125 1.784 1.284 12.568
$2,000 - 52,499 2.823 4,178 0.975 1.253 9.229
$2,500~- 52,999 4.723 5.662 2.455 1.183 14.023
§3,000~ 53,499 4.791 4.613 1.949 1.669 13.022
53,500 and over 3.892 5.030 2.030 1.706 12.658
Occupacion
Professional and ,
semiprofessional 3,419 3.719 1.311 0.988 9.437
Proprietors, managers 3.521 4,903 1.612 1.393 11.429
Clerical and sales 4.432 5.515 2.266 1.846 14.059
Craftsmen, foremen 3.760 5.199 1.970 1.353 12.282
Head operatives 31.946 4.149 1.335 0.724 10.154
Ochers )

.535 7.745 2.159 1.990 18.429

12

#



o . S—

Table 3 (Concluded)

Mean Per Capita Consumption (1b./year)

Fresh and Fresh and
Frozen Canned Frozen Specialey Tocal
Demographic Characteriscics Finfish Fish Shellfish ltems Fish
Education
Less than 4 years B
high school 5.833 7.244 2.102 1.629 16.808
Leas than 4 years college 6.999 5.135 1.916 1.545 15.595
College graduate 3.676 3.975 1.558 1.109 10.318
Not specified 5.015 3.924 . 0.848 1.263 10.850
Region _ )
New England : 5.802 5.677 4,164 1.966 17.609
Middle Atlamctic . 4,648 5.657 2.031 1.958 14.294
East North Central 3.506 4,168 1,192 1.177 - 10.044
West North Cencral 2.454 4,159 0.631 0.618 7.882
South Atlancic 5.375 5.293 2.197 1,355 14,220
East South Central ‘ 7.491 6§.778 1.511 1.057 17.237
West South Cantral B.530 5.513 1.634 0.778 16.555
Mountain 3.712 6.545 2.201 1.781 14.239
Pacific ‘ 4.433 5.926 1.712 1.887 13.958
Total per capita 4.922 5.318 1.819 1.420 13.479

Source: Nash, 1971 -

13



V1 RECREATIONALLY CAUGHT FISH

There appearé to be general agreement in the published literature
that a subsctantial portion of the total U.S. fish consumption 13 obtained
frem recreaticcally caught fish. However, the statistics oz this source
of fish are pootrly documeuted, scanty, and generally not well suited to
estimacing consumption. For axample, most of the literature concerns
data such as cthe numbar of recreational fisherman, days speant fishing,
and pounds of fish eggs and fingerlings distributed to streams and lakes.

Potentially the best source of data on the counsumption of recreation=-
ally caught fish 1s the NPD survey (discuaaed in Chapcter VIIj. However
the NMFS removed all informatioa concarnihg whether consgumed fish were
commercially or recreacionally caught in their data-cleaning operation.
Consequently, use of the NPD data to estimate the comsumption of
recreationally caught fish would involve retrieval of the original NPD
data Capes and a painstaking reconstryction of the NMFS data=-cleaning

decision process.

Unsubgtanciated Estimates of the Consumption of Recreationally Caught Fish

In a supplement to Agricultural Economic Raport #138, the USDA (1976)
estimates the yearly cousumption of fish from 1960-1976, iancluding "game
fish.” In the same document the USDA presents the NMFS balince sheet
data for marine commercial fisheries. Presumably the difference becween
these two congumption figures represents the consumption of recreationally
caught fish. It is not clear whether the cotal fish cousumption includes
commercially grown and harvested freshwater fish (e.g.; tTout, channel
catfish, and crayfish) or commercially ceaught fish sold in roadside stands.
If 30, then the fish consumption from recreationally caught fish would be
overeétima:ed. The method used by the USDA to derive the yearly consumption

estimates is not documenced.

14



The fish consumptiocn estimates are pétseuted in Table 4. These

figures generally agree with a footnoce on page 75 of the Fisheries of

the United States (1978) stating that per capita consumption of _
recreationally caught fish since 1970 is estipated to be between 3 and

4 pounds of edible meat per year.

13
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NMFS Surveys of Recrea:ionallz Caught Fish

In Fisheries of the United States (1978), the NMFS summarizes the
results of 1960, 1965, and 1970 NMFS saltwater angling surveys conducted
through the Bureau of the Cengus as supplements to the national surveys -
of fishing and hunring. However, tiiese surveys veres not‘en:irely
satisfactory-=racreational catches of shall fish wvere notc included, the

- 1-year racall period introduced memory bias, Hawaii vas not included,
and only ths round weight of fish caught (rather than the edible weight
brought ashore) was estimaced. Recreatiounal catches of finfish for
1960, 1965, and 1970 were estimated co be 1.380, 1.474 and 1.577 billiom
pounds respectively.

The document also summarizes the results of a 1974 regional survey
of the Northeastern Coastal U.S. and a 1975 regional survey of che South
Atlantic and Gulf states., Those regional surveys overcame many of the
previous methodological defiéiencies. A detailed quastionnaire was sent
to respondents every 2 months and gtatisticg oz recreationally caught
shellfish were gathered. Finfish and shellfish were measured on a round |
weight basis (including shells). The NMFS was not completaly content
with the methodology utilized, however, and contracted a private firm to
develop an improved questiounaire and sawpling scheme.

On November 1, 1978, NMFS L.gan a new l-year Marine Rscreational
Fisheries Survey using the revised mechodology. Results from the survey
are schedrled to be available in early 1980. Alchough the Pacific
Coast states of California, Oregon, and Washington are nect included in the
survey, a3 l-year survey on the Pacific Coast was scheduled to begin in
July 1979. A series of annual surveys of saltwater marine (but noc fresh-

wvater) recreational fisheries is planned.

17



VII THE 1973=1974 NPD FISE CONSUMPTION SURVEY

The most reliable source of data on human fish consumption appears
to ba the survey conducced during 1973 and 1974 by NPD Research Inc., a
market research and consulting firm chat specializea in tha analysis of
consumer purchasing behavior as recorded in moathly diaries. That survey
vas funded by the Tuna Research Instirute (TRI) as part of a study of
tuna consumption.

Latar, the Natiocnal Marins Fisheriag Servica (NMFS) received permission
from TRI to obtain the data. The data were used in & paper titled "Human
Exposure to Polychlorinated Biphenyls and Polyborminated Biphenyls,” by
F. Cordle, et. al. (1978), in which it was reported that the average U.S. resident
consumed 18.7 grams per day of fish. THis figure was cited by the EPA in
their "Water Quality Criteria Request for Comments" appearing in the
March 135, 1979 edition of che Federal Regiscer.

After the date of tha data calcularions for the Cordle paper, the
NMFS and personnel from the FDA, USDA, and TRI conducted an intensive
effort to identify and correct errors in the NPD data base. Substantial
numbers ‘of errors were found, which invalidated the consumption figures
presented in Cordle's paper. A corrected data base was employed by the
¥MFS in a report onthe chance of U.S. seafood customers exceeding the
acceptable daily intake for mercury. However, that report provided
estimate of mercury intake rather than fish consumption. Under EPA
directive, SRI obtained a copy of the cleaned data base and performed che
data tabulations necessary to estimate human fish consumption.*

-Description of the NPD Survey

The NPD survey was conducted from September 1973 through August 1974,
The sample comprised 6980 families who were participacing in NPD's

syndicated national purchase diary panel, 2400 additional families

*SRI gratefully acknowledges the assistance of Mrs. Betty Hackley of the NMFS in
securing a copy of the NPD data tape and in providing information concerning the
survey.
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where the female head was under 35, and 210 additional Black families.

The natiomal pahel i3 recruited and maintained in order to be approxi=-

mately represencative of che U.5. population over a cumber of census-

defined controls (state within census regiom, in/out of Standard Metropolitan
Statistical Areas (SMSA), family size, income, presence and agé of children, Tace,
and age of housewife). The additional families were drawmn from NPD's 35 local cest
markets and were not geographically balanced. Out of the 9,590 faﬁilies sampled,
approximately 7,662 fami{lies (25,165 individuals) completaed the

questiocnnaire. This constitutss an 807 response rate, vhich is usually

considered to be acceptable in sample surveys. To provide a project-

able sample, the respondents wers weighted on the following demographic

characteristics:

¢ Census region (New England, Middle Atlantic, East Noerth
Central, West North Ceatral, South Atlantic, East South
Central, West Souch Central, Mountain, and Pacific).

Household size (2, 3-4, 5 and over).*
® Age of housewife (under 35, 35-44, 45-54, 55 and over).

® Income (under $5,000, $5,000-57,999, $8,000-$19,999,
$§20,000 and over).

e Markat gize {our of SMSA, SMSA under 1 milliom, SMSA
betwean 1.0 and 2.5 million, SMSA over 2.5 amilliom).

The usage questionnaire was administered to one-twelfth of che sampie
during each of the 12 months of che survey. The usage questionnaire
appears to have gacthered all of the relevant data required to estimatae
fish consumpzion. Each family was identified by a number that has béen
cross-refarenced to a demographic tape including the following information:

* The apparsat exclusion frow the sample of households wich ounly cne
mamber constitutes a posaible source of bias.
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income, census divisioa, SMSA size, race,'age, sex and relacicnship of
household members, and employment status, age, marital status, and sduca-
tion of female and male heads.

In the usage survey the family recorded the date ¢f any meal con- -
taining fish, the type of fish (species), the‘packaging of the fish
{canned, froien. fresh, dried, or smoked, or eaten out), whether fregh
fish was recreationally caught or commercially purchased, the amount of
fish prepared for the meal®, the number of servings cousumed by each
family member and any guests, and the amount of fish not consumed during
the meal. Meals eaten boch at home and away from home were recorded.

The NPD survey appears to have been well conducted, althouzh che level
of documentation currently available is oot sufficient to verify that
asse}tion. We have only been able to obtain documentary fragments from
NPD and NMFS--a page of the questionnaire apparently pasted up for
presentation purpcses, a list of the codes used on the data tapes,
verbal explanaticns, recollections, ecc. In particular, the documentation
does not include a copy of the questionnaire, the procedures used to
reduce the ques:ionnéi.re responﬁes to the NPD data tape format, and the
conversion factors used to calculate fish consumption from respondent
entries (especially important with respect to breaded fish, canned fish,
or fish mixed with other ingredients where the packaged weighr will tend
to overestimate the fish content).

Computer Processing of the NPD Data

Ona of the primary objectives of this s:udy has been the calculation
of statiscics on fish consumption using the NPD data bass. Early in the

.For fresh fish, che weight was recorded i{n ounces and may have included
‘the weight of the head and tail. For frozem fish, the weight was recorded
in packaged cunces, and it was noted whecher the fish was breaded or com=

bined with other ingredients (e.g., TV dimmers). For canned fish, the
weight was recorded ia packaged ounces and it was noted whether the fish
was canned in water, oil, or with other iagredients (e.g., soups).
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study, the EPA secured a tape of the NPD dacta base (NTIS #PB-283-726),
prepared by the NMFS, and forwarded it to SRI for procesaing. The tape
concainad an I.D. for each individual panelist, the state of residence,

sex and age, and an entry for each of 100 species (species type, average
serving size in grams, and number of servings eaten in the month of survey),

Preliminary runs on this tape revealed substanrial discrepancies with
the documentacion accompanying the tape and published results based upon

the survey. We contacted the NMFS to attempt to resolve chese discrepancies

and were informed thar the tape we had obtained contained maany errors. A
corrected version of the data tape'uaa supplied to NTIS on approximately

June 1978. We cfdered the corrected tape from NTIS (f#PB-294-725) and received

it in January 1980. That data tape contaiped data only for fish consumers--
the NMFS had deleted all individuals who did noct consume fish in the month
of the surv-y from the daca tape. The NTIS tape concained data on 24,652
fish consumers who represent, on a weighted basis, 94.02 of ali U.5. resi~
dents (according to a rabulation performed by NFD Rasearzh). A complaete
demographics tape was received from NPD Research in mid=-February, 1980,
after an earlier tape had Eeen returned because 1¢ lackad sample weighes.
The corrected data tape from NTIS and the demographics tape from NPD were
merged at SRI. The combined data base was used in the data tabulations
pregented in this section (which shows percentilas of monthly fish con-
sumption for the U.S, population of fish consumers and for segmeats of that
population as defined by various demographic variables).

Data Tabulations

The data tabulatious that we performed included the calculétion of
the mean and the 95th percentile of monthly fish comsumption for U.S. fish
cogsumers {(14.3 grani/duy and 41.7 grams/day respectively) and for various
sagments of that population defined by demographic variables.

The tabulacions (means, perceatiles, and peérceatages) ua:e'perfofmed
on a veighted basis. In computing mean consumption, each person contri-
buces to the mean in proportion to his assigned survey weight. For
example, suppose that ui have selected N respondants from the survey
sample who have weights Wl, wz....,wv and monthly fish can&umpcion Cl,

A

CZ""'CV' Here N may be all respondents, or all reapondents who belong

*We have been informed by NPD Research that demographic data on respondents

d1d not eat fish is  jirretrievable.
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to a certain demographic category (e.g., femalas between 20 and 29 years
of age). The mean fish consumption of these N respondents is computed
using the formla ‘ !

.

N N
mean cousumption = I w,C, / L w,

i=] i=]l
If all of the weights Wi were equal, this formula would simplify to the
usual unweighted mean ' '

N
L ¢, /N .
1] &

However, the weighrs are gemerally unequal. One may consider the «eight
wi as being the oumber of U.S. fish consumers representead by the i-th survey
respendent and the sum of all of the weights as being the (avarage)
number of U.S. fish consumers during 1973 -1974. The mean consumption
figures in this section of the report can be mulciplied by 0.94 to
extrapolara to the population of all U.S. reasidents.

The 95th percentile of fish consumption was also computed om a
wveighted basis, without invoking any discributicnal assumptions. For
axample, suppogse that we have gselected a subset of N respoundents from
the survey sample who have weighes Wl, WZ.....WN and monthly £fish con=
sumption Cl. CZ""'CN' and further suppose that the individuals in the
subset have been ordered so that Cl < C2 Seeo £ CH‘ The 95th percentile
of fish consumption for these N respondents 13 defined as the consumption

of that individual (say the j-th person) such that:

(1) the sum of the weights of the individuals in the subsat with
consumption less than the j-th person is less than 957 of the
-1 N
total weight of the subsac (e.g., z Wi <(0.95) I Wi)
i=] i=] )



(2) the sum of the weights of the individuals in the subset with
consumption 00 larger than the j=th person's is 95% or more

, 5 -
of the ctotal weight of the subset (e.g., [ wiz (0.95) & Ww,) .
1=1 ge1

We note that the 95th percentile of fish consumption among fish consumers

corresponds to the 95.3 percentile of fish consumption among the entire

4

poepulation of fish consumers and nonconsumers. *

Tables 5 through 12 display SRI's tabulacions of fish consumption
from che clear~ai NPD data base, as follows:

e Table 5 containg astimates of zean fish consumpeion and the
95ch percentile of consumption for segmencs of the U.S. fish consuming
population defined by race, sex, age, cezmsus region, commnity
type, occupation of male head of houseshold, education of male
head of household, family size, and family income.

® Table 6 coutains estimates of the percentage of females who
consume specified amounts of fish (e.g., 0.0-5.0 grams/day,
5.1-10.0 grams/day, etc.). These percencages are calculated
for respondents in l0-vear age cacagories.

e Table 7 contains information for males correspouding to the
information in Table 6.

e Table 8 contains mean fish consumption and thae 95th percentile
of consumption by sex and age category.

® Table 9 contains the mean consumptiop of fish by species=-
like caregorias.

¢ Tables 10 and 11 contain estimates of mean fish consumption
and 95th parcentile of consumption for females by age category
and certain demographic variables (e.g., race, census region
and community type). Tables 12 and 13 contain the corresponding
- information for males.

*The 95.3 percent figure is derived as follows: Let x be the 95th percentile of
fish consumption among fish consumergs. Then 5 percent of the fish consumers eat
more Lhan x grams of fish per day. That 1s, for every 94 fish consumers there are
(,05)(94)=4,7 persons who eat wmore than x grams per day. According to the NPD
survey, 94 percent of U.S. residents are fish consumers, so that there
are 100 U.S, residents for every 94 fish consumers, Consequently 4.7
persons per 100 U.S. residents eat more than x grams per day. This implies
that x is the 95.3 percentile of fish consumption among U.S. residents,
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Table 5

FISH CONSUMPTION BY DEHDGRA.PHIC VA.RI.ABLES*

Demcgraghic Category .
Mean Upper 35c¢ch

Race o Consumption Parcentile
Caucasian 14.2 41.2
Black 16.0 45.2
Oriencal 2L.0 67.3
Other 13.2 29.4
Sex

Female 13.2 38.4
Male 15.6 44 .8

Age ears

0= 9 6.2 16.5
10=19 10.1 26.8
20=29 14.5 38.3
30=39 15.8 42.5
40=49 17.4 48.1
50=59 20.9 53.4
60=69 21.7 55.4
70+ 13.3 39.8
Census Region
New England 16.12 46.5
Middle Atlantic 16.2 47.8
East North Centval 12.9 36.9
Waest North Central 12.0 35.2

. South Atlancic 15.2 44.1
East South Central : 13.0 38.4
West South Cencral 14.4 43.6
Mountain 12.1 32.1
Pacific 16.2 39.6

* The calculacticns in this table are based upon the respondents to the NPD
survey who consumed fish in the moath of the survey. The NFD Research
estimaces that chese respondents represent, on a weighted basis, 94.0%
of the populatica of U.S. residents.
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Table S (continued)”

Demographic Category

Maan Upper 95th

Communi Consumption Percentile
Outside central city, 250K = 500K 12.2 32.1
Central city, 250K - S00K 14.1 40,5
Rural, non=SMSA 13.0 38.3
Central cicy, 2M or more 19.0 55.6
Qutside central cicy, 2M.or more 15.9 T 47.3
Central cicy, 1M - 2M 15.4 ©41.7
Outside central city, 1M - 2M 14.5 4l.5
Cantral cicy, 500K - 1M ‘ 14.2 41.0
Outside ceatral city, 500K = -1M 14.0" 39.7
Central city, 50K - 250K : 13.8 43.4
Outside ceatral city, 50K = 250K 11.3 .7
Othar urban ' 13.5 39.2
Occupation of Male Head of Household

Ratired, unemployed, military, student 16.7 46,7
Laborers 11.2 31.4
Farm foremen, laborers 12.7 43.4
Professionals 14.7 42.2
Proprietors, ganagers, officials i 14.6 43.4
Clerical 14.6 42.5
Salas 14.7 41.7
Craftsuen, foremen (skilled) 13.1 - 377
Operative (semi-skilled) _ 12.4 37.4
Privacte household worker 10.7 19.3
Service workers 15.2 45.0
Farm owners, managers 13.3 T 33.8
Education of Male Head of Household

Grade school 15.4 47.4
Some high school ' 14,1 41,8
Graduated high schocl - 13.7 39.6
Some collage 14.6 41.7
Graduated college 14.6 42.2

The calculaticons in this caocie are based upon the respondents to the NPD
survey who consumed fish i{n the monch of the survey. The NPD Research
estimaces that these respondents represent, on a welghced basis, 94.0%
of the populaciom of U.5. residencs.
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Table 5 (concluded) *

Demographic Cacegog

Mean Upper 95th
Family Size ) Congumption Percentile
Two members 18.3 R 49,4
Three members 15.5 45.5
Four members 12.6 5.8
Five members 1.5 2.2
Six members 11.3 35.2
Seven members 12.1 38.2
Eight members 11.2 30.2
Nine membars 12.5 36.5
Ten ~embers 12.6 35.1
Elaveo czzabers 3.1 16.9
Twelve or more members 11.9 34.7
Family Income
20K or more 16.7 49.0
15K = 19,999 15.1 4l.6
13K = 14,999 14.0 40,7
12K - 12,999 14.3 42.2
1K - 11,999 13.1 38.0
10K - 10,999 13.7 38.3
9K - 9,999 12.9 36.9
8K - 8,999 13.9 40.7
7K - 7,999 12.6 39.5
Sk - 6,999 13.2 38.4
3K - 4,999 - 14.5 &4 .6
. under 3K _ 14.3 7.1

* The calculations in this table are based upon the respondents tc the NPD
survey who consumed fish in the month of the survey. The NPD Research
estimates that these respondents represenc, on a weighted basis, 94.0%
of che population of U.S. resideacs,
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Table 8
AVERAGE AND 95ch PERCENTILE OF FISH

CONSUMPTION (GR/DAY) BY SEX AND AGE*

ALL Fish
Upper
Age ears) Mean 95th Percentile

Female Q- 9 6.1 17.3
10 - 19 9.0 25.0

20 - 29 13.4 34.5

30 - 39 14.9 41,8

40 - 49 16.7 49.6

59 - 59 19.5 50.1

60 -~ 69 19.0 46.3

70+ 10.7 31.7

Male 0- 9 6.3 15.8
10 - 15 11.2 29.1

20 - 29 16.1 43.7

30 - 39 17.0 45.6

40 = 49 18.2 47.7

50 - 59 22.8 57.5

60 - 69 24.4 6l.1

70+ 15.8 45.7

Qverall 14.3 4l.7

*The calculations in this table are based upon the regpondents to the NPD
survey who consumed fish in the month of the survey. The NPD Research
estimates that these respoundents represent, on a weighted basis, 94.0%
of the population of U.S. residents,
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Table 9

MEAN FISH CONSUMPTION BY "SPECIES" %

Mean Consumption Mean Consumption

Species (gr/day) Species (gr/day)
Not reported 1.173 Mullet 0.029
Abalona 0.014 Oyscers 0.291
Anchovies 0.010 Perch (Freshwater) 0.062
Bass 0.258 Perch (Marine) 0.773
Bluafish 0.070 Pike 0.154
Bluegills 0.089 Pollock 0.266
Bonito 0.035 Pompano 0.004
Buffalofish 0.022 Rockfish 0.027
Bucterfish _ 0.010 Sablefish . 0.002
Carp : 0.016 Salmon 0.533
Cacfish (Frashwater) ©0.292 Scalleps - 0.127
Catfish (Marina) 0.014 . Scup 0.014
Clams 0.442 Sharks 0.001
Cod 0.407 Shrimp 1.4684
Crab, King 0.030 Smelt 0.057
Crab, other than King 0.254 Snapper 0.146
Crappie 0.076 ~ Snook 0.005
Croaker 0.028 Spot 0.046
Dolphin G.012 Squid and Octopi G.016
Drums 0.01% Sunfish 0.020
Floundars 1.179 Sword£fish 0.012
Groupers 0.0286 Tilefish 0.003
Haddock 0.399 Trout (Freshwater) 0.29%
Haka 0.117 Trout (Marine) 0.070
Ralibuyt 0.170 Tuna, light - 3,491
Herring 0.224 Tuna, White Albacore (.008
Kingfish - 0.009 Whitefish ’ 0.141
Lobster (Northerm) 0.162 Other finfish 0.403
Lobster (Spiay) 0.074 Other shellfish 0.013
Mackerel, Jack 0.002 : ‘ N
Mackerel, other than

Jack 0.172

*The calculationa in this table are based upon the respondents to the NPD
survey who consumed fish in the moanth of the survey. The NPD Research
estimates that these respondents represent, on a weighted basis, 94.0%
of the populatiom of U.S. residents.

30



CTHJUIPESAa TGO} JOo uojiejnaoa

3yl jo 20°%6 ‘syseq 10u:wuu: v uo ‘juasardax sjuapuodsaar asayd) 1ed §271PW]16D Yd2aLIFAY AdN AL *Aaaans a1 jo

yjuow 3Yl U YSFJ Paumsuod oym Kaains 4N 34l 01 sIudpuodsar a3 uodn poseq aie a1qel STyl uy SUOIIBRTNITED oy,

¥

8701 AN 6°L1 €°sT L°en VARA Lt's 6°S
286 8°s1 6°91 011 81 (AL T°S 8°t
L6 %91 €°s1 1°91 €91 6° Y1 L 4 $°s
6°6 6’81 0°0Z 9°81 £°ht [ | 2’6 9
8°6 £°81 €0z 8 %Y VANA £ el 9°6 9
z°u L Loz [ A L°e1 6°Z1 L's €9
1°21 [ X4 9°%Z 8791 0" LI S el £°6 8°9
7°01 . §781 %" 0¢ 1°02 6°91 €91 VAR 89
T 1t LT "9 L1z 0" LY LA rn 0°6
1A | 1981 T°st ' AR A A 6° 11 L°L 'S
rAN A 0°91 6°1¢ £°et 9°¢T 9°71 0°tL 0L
6°8 0 L1 8% L9 114 0°91 1zt 9°8 T°s
i'6 < 81 €0z (AR | 9°tl LR L's %9
el 8°'6I £°ST (N | Tt 6°21 0°6 6°S
trua 8°91 9" LY 97 L1 L°91 £°tl on 9
L ANA 761 PR c’ST L°ex 7°er 8°L 9
LA A ! 8'81 £ 1e 6°81 AR A U 0°6 9
6°8 [ANA 8°91 g'el 9°¢ 0° ¢ S L 0's
1°ot 8°91 6°LY g%t (AR 6°¢1 08 6°S
[N 6°C7 L1z L8l LA o' %Y 0" 01 z'9
TANA 1°ze v 8°0¢ 8°G1 071 8°6 (A}
8’9 (A LR 4 6°01 £ 97 P A | L1 %8
-= £'8 %8¢ L A4 Lt Lz LANA 0" % 1°6
6°71 € 61 % s 0T $° 91 £°0¢ 6°01. '8
L°o1 0°61 €761 $'91 L9 6771 L8 0'9
0L 69-09 65-0S 6-0% 6£-0t _62-0¢ 61-01 6 -0

(saealk) a9y

iWMJ<=mh ¥04 (AVA/¥9) NOILJHNSNOD 1IS14 AIVHEAV

01 21qel

ueqan 1ayiQ

NOSZ-N0S £31D T[R1IUa) apising
NOSZ-N0S £I1D [R1IUd)

HT-00S £31D (eRa3ua) aprsIng
HTI-Y00S £11D 181319)

HZ-WT £31D [v13u3) apysIng
NZ-HT 431D Tv11Ud)

aaow 10 W ‘437D [RIIVA) ApTBINQ
aaom 10 WZ ‘A1) TeAIUd)
VSHS-uou ‘jeany

N00S-M0SZ £31D 1¥1113)
xocm-gonN £31) 1RajUa) APTSINQ

adA], Lijumumio)

RAZAELL |

ujelunoy

T8IIUD) 1|1N0S IEIMN
1811U3) YINOS I\AY
21380V yInos
1PI17Ua) YI1IO0N IRaM
1PIIUD) 1|120MN 3I8NR
dPue IV ATPPIN
puerdug maN

uojday ensuay

SEITRN]
\GELED E1)]

A0RTH
uggsRINe)

aoey

K109371e) opydeaidowaq

31



3yl jJo 10°%6 *viseq parydyom v uo

‘Juasaadaa ﬂUCU—J—.—OQWUH 28941 10]) 533eWwylISo Y Oaeasay AdN L
1luow ayy uyg :wﬁu paunsuod g—: Kaaang A..—A—z Qﬂ—u 0} MU—-U—:&QA—@QH @-.—U P—Qﬁ—: —vﬂmﬂn aie U.ﬂn—@u ‘mq——u ug su

"BIUIPYREII "Gl Jo voyre[ndod
*Kaaans ayy jo
oriIegnOed Ayy

G 0¢ L8y 9°8Y 9°9% T°st T°te L792 rANA
L°ie %°8t 1€t "% [ 4 6°S? 9° %1 LA
870t L°8¢ T°tY STy L°ES 9t 8°1¢ LA |
70t 9°%9 2°9% 8°0S 1y 8°ee 0't? S°B1
KA £ 9° %Y 0°0§ £°st Y 8Y 6°¢Ct [ 4] 4 961
LA AN LY 0'9% 6°%¢ [ 9°L¢€ T 9° L1
1°% z°os §°zs <oy 9°¢s LA S £°se 9°02
9°¢¢ 1°9% €°0¢ ¢ 19 9°8Y 81y L9 (9 LA
T°%¢ 6°CS Y9 S 9¢ I ANA 9°0¢ £yt 8°0¢
st 6°8Yy L° 6L 8 8t B 1Yy Yoot 6°17 syt
%°8¢ £° 9% 6°86 1°9% 8 0%y 6" %€ 0°61 1°61
1°¢¢ 81 %9t T°68 1°82 6°1t ) Gl X4 SUEl
6°¢te T°9% 0°9% S 9% 9°1¢ Y 8t Loz v 8t
9°1Y 8Ty 1°0S 1°%€ B OC 9°LE 6°S7 881
oY £'9Y LA 6° %S y°8Y 9°1¢€ 6" 1t 8791
<92 L8y LAS: 1% 6°¢tY Z°st T €L 0°0Z £°61
6°Z¢ 9°TY L ARAY 9°2% L°6¢ 0°9¢t [ % 8°¢c1
0°sZ T 6t 0°9% S 6E 8°9¢t £yt 92°12 ARl
270t L° 8¢ 769 9°9% TARA 1°%¢ 6°07 19 ¢4
€6t €29 (A 4 z°0s T°Ys e LA XA z°s1
8°0¢ €09 6°SS 8°9Y% 7oy o {3 1R X 4 6°81
%61 (A $°92 9° % 9°611 L£°9s 6°S¢ 9°61
- 8 01 1°sS 9° 161 6°S¢T LA s 9° LT
6'%7 ¢ 8t 1°6S o R 14 29y 9°s¢ T°6T. A X
Lie £°9Y £°6Y 1°uy 11y STEL [ ¥ 4 $° 91
+0L 69-09 65-0S 67-0Y% 6t-0t 62-02 61-01 6-0

(va1e3ld) o3y

«mm:ﬁ..mh 404 (Ava/49) NO1LIWNSNOD

11.91qe],

:néh: 2134310

NOSZ-¥0S £I¥D (P1IU3D APFsINg
NOSZT-N0S £31D [Pajua)

HI-N00S A7) 1vI13Ua) apIsIng
HT-300S 431D (r1Iua)

WZ-RT £37D Te1IU3) 2pIBINg
HZ-HT £31Q 191383)

210w 10 Wz ‘AI7D TEIIUa) IpyeEINg
a10m 10 W7 ‘A1) [RIIUA)
VSHS-uou *ywany

N00S-N0SZ . £ITD 121IU3)
N00S-N0ST £ITD [w1IUa) 2P¥BINY

adk), £3junamio)

13 108d

" uyelunoy
1221U3) YINoS I18apN
1r11Ua) (INOS 183l

2f3Uu8 131y YInog
TRPIIUD) YIION IEIM
[PIIUA) YrioN 1903
J1IUB LIV ATPPTR
puutBuzg maN

uoTday 8NBUd)

im0
telvatIg
Aoerq
uETREYING)

aJwy

fi03573w) opydeaJouiag

HS14 40 FTLINADHAL WLS6

32



3yl Jo Y0°%6 °siseq paIylyom v uo ‘juasaradax SIUspPuodsoa a8aY) JBYI SIICWYIRI YD1PISIY (4N =UL
qiuow syl U Ysij pawnsuod oym A2A1INB (4N Yl 01 sIuapuodsarl ayl uadn P3seq 31e oH7qel SIYI ul SUOTIT|NI|ED By,

*EUIPTSAX *S 1 Jo uopirendod
*Kanans ayd jyo

¥

0°¢1 6°27 9°1Z v 91 0°81 0°'91 T "9
£°51 9°07 L1 6°11 Pl | rARA | L6 9°¢
AR | €€ 9° L1 LT 0°61 0° ¢l 0°01 1°€
6°61 8°Z 6°C? 6°67 £°¢1 9°L1 6701 v'9
L°s1 9°22 rA74 2°6i 18t 9°¢1 B 21 8°s
8¢l 0°1¢ (974 €°81 ) UM g 11 9°9
zet 622 822 L°61 £°61 8'91 9°Z1 Lt
6°S1 U4 9° % 861 6°L1 2'91 18841 L9
9°81 1°2¢ 6°82 Z°61 AT €81 6° 11 y8
£ 91 1°12 1°61 8Ll 29t €91 1°01 6°S
£°¢T 9°12 (¥4 v'ST 681 L°ET 0°Z1 1°9
0° 41 S 61 9°81 8°91 '€t SET 08 1°s
yeet 9°%7 8°6Z 0°02 0Lt £'91 L0t 19
£ €T €LY <81 M9 9 ST M) v 11 €<
0°91 6°67 €91 6'81 261 1°61 6°21 L9
6° %1 [ %4 (A 'St L1 0791 z8 1°2
S L1 962 €z 18 14 S 81 9°91 VR § €9
£ €t voz 17T st rARA £ €l Lo 0'S
0°91 912 174 1°¢t L9t o 101 €9
1A L8z %97 6°61 861 0Ll S 11 L9
9 LT L€ €Lz 6°61 UMAS 9°81 L°er €9
Lz 0°0¢ rARAL S ST T°¢t S 61 L o1 €L
8:02 €°9y 9°H7 0° Y€ 892 0t 6°21 8¢
41 L9z 34 74 A A4 188:18 Loz Lz 6L
8 1 £ 92 Lz 6L 691 8'¢1 11 19
+0L 69-09 65-09 6Yy-0% 6£-0€ 62-07 61-01 ,6-0

{s1®alk) 3Ty

amu;<: HOd (AVU/HD) NOLLAWASNOD NSId AOVHAAY

21 198l

. ueqan xayiq
N0SZ-M0S ‘AIFD TRIIUID APTEINQ

ROST-N0S “£ITD [rIIUI)
RI-N00G ‘4372 1213U3) 3IPIBINY

HI-JX00S £31) Te13UA) -

HZ-RT ‘431D 1v1I1ud) apysIng
HZ-RT ‘A1) 1e13ud)

a1om 10 Kz ‘A1) TU1IUld) ApyEIND
210m 10 WZ ‘437D 1RIIWI)
VSHS-uou ‘Teimy

NOOS-N0SZ 431D TR1IUA)
M005-¥06Z £ITD TY1IUdD BPTRIND

ad{L}, L3junmwwo)

BAPARLL

uyejunol

Te1IWR) YInosg 183In
2J3UE IV YInos iseqy
Jj1Ue IV YyIinog
IR1IU3) YI10N 183N
1911u9) YIloN 1Req
21ueTIv ATPPIR
pueyduz moN

uoyday enrua)

2130
Te1uat1Q

yoerq
uegrEOINE)

aoey

K103a3e) opydealonag

33



211 Jo %0°%6 ‘S¥seq pa1ydisn B uo ‘jJuasaadal sjuapuodsal I3yl 1eyl EIIPWEISD YI1LISAY Q4N AUl

-§I3UapTsa1 'S Jo ucyieyndod
*Kanans byl jo

yivom 3yl UT YSTJ paumsuod ofm £3Aains (JN 3Y) 031 sluapuodsaa 3yl uwodn paseq 2I€ I[qEI STHYI U] SUOTINROIFLD A

6°6Y 0°t9 6°8% 1y 0’8y 76t 6°S7 'St
2°9¢ T°¢Y 176t 8L T°6E v he 1°62 [ARA
%°9$ §°6S L°0s S 6S 8°0S L 9 9°tY 6°01
z°8Y A £ L LS L°ts T°9t 'A § e 99t
6°8Y% 1°ss 1°e9 1°0§" 6°%Y 0°LL 6t st
9°8¢ L'y z°09 STy L9t L°9% 6°87 £°81
z L AN A9 1°2% s sy £°es ST 1Y £ 1e 1°s2
9°%Y 6°tL £°59 2°%s TYs 6° 19 [ A O 6°%1
8°s¢ 9°28 9% 0°6Y 18y L% 1°67 €6t
s 8y 8¢S 6°9S 9°LYy 1'0S 0°sY 6° % g8°¢1
%6t LS G°6S Y6t 0°8t A4 9°9¢ 6"yl
0°st LA AS ST 9t %y g st 0'sY 6°0Z (AR A |
L°sY %°9¢ 2°09 v°6% £ 6L Ly 0°92 6" 91
v°6¢ €1y ¥ <SS L §9 8°8¢ 8°T¢ €92 9t
sy £ LS | 11 0°Zs 9°8Y% L°0$ Z°6¢ €1z
6%y L'79 1°ce €y £y 9°1% 1 ¥4 6'91
9%y L’6S %°8S 9°LS T8y 8°LE 9°67 VAR
1°L¢ s 6°6S 9°6t 9zt £ Le L'eT L ARA
6°9Y 6°09 0°8Y v'st 8%t L°se LT A S 91
6°0% v 18 £°L9 0°6Y% %°SS 0°¢S 170t 0°81
09 £ st B8LS 9 %S 9Ly 6°SS 1y e
L0t 0°0¢ 1°8¢ 8°'91 9°1e v 98 7637 LAA
0°6Y YA £°L9 9 LT 6’801 L°ie z°0% 8°2S
8 LY 0°t9 £°t9 970§ 9 0% 0° LS (A2 1°st
ccy 19 9°¢¢ 9°'9» 9°CY 6°6¢ 8°8¢ 'St
+0L 69-09 65-0§ 6%-0% 6L-0¢€ 62-0¢ 6101 6-0

(s1wad) ady

«muac: H0A (AVG/HD) NOILJWNSNOD HSId 40 A'TIINADYAL HLS6

€Y 2199}

ueqan im0

NOSZ-N0G ‘437D 1811U3)

W0SZT-N0S ‘£I1D
WT-100S £I1D TeIIUd)
HT-X00S ‘437D

HZ-WT ‘431D 1v1Iud)
HZ-HU ‘4310

aiom 10 Wz *A17) 1wiiua)

2aom 10 Wz ‘AITD

apIsINQ
1913Ua)
aPIRINQ
121303
2P1817Q
1e13U3)
apyeInQ
1e13U3)

VSHS-uou ‘Teiny

AOOS-N0GZ ‘£ITD

1e13U3)

RO0S-M0SZ ‘AITD 1€1IUI) 3PIEINQ

adfy Lyyumwmon

213 1°%d

u e IUNOY
TEL1U9) YINOS 18N
_T®13ua) yInog 188l
d¥IUBTIV YInog
12313U3) YIION IBIN
1ea3u9) YylioN I18e3
OT1ueTIY 3TPPIH
pueySug AoN

uoj3day snsul)

19930

L2 UEYST))

Roetd

uRyReONV)

ERLT

Kio0391e) o1ydrafowaq

34



VIII CONCLUSIONS

This investigatiom of human fish consumptiom was motivaced by the
requirement that the EPA establish water quality criteria for 65 priority
pollutants. To set these criteria, the EPA developed a methodology that
considared the incake via fish and wacer consumption of the pollutants
that were suspected of being carcinmogenic. Consequently, it wvas
necessary for the EPA to estimate human fish consumption. A mean fish
consumption figure, which appeared in the Cordle paper (1978) and was
derived from an NPD syrvey data base, was adopted by the EPA as an
interim meagure. This {avestigacict was initiated toc validate that
astimate. '

In this report we have discussed at some length the estimates
of fish consumption that can ba developed from the balance sheats for
commercially processed fish computed by the NMFS, the National Food
Consumpticn Surveys conductad for the USDA, the Markee Facts Survey,
and the NPD Survey.

The balance sheets computed by the NMFS were discussed in Section
ITII. The balance sheets may only be used to .estimate mean seafood
consumption for the U.S. population. There are numerous shortcomings
to the data: freshwater and recreationally caught fish are excluded,
commercially caught fish gsold ian roadside stands are excluded, and
there is no adjustment for spoilage or waste. The USDA combines the
MMFS balance sheet data with their own unsubstantiated estimate of
recreationally caught fish. The USDA estimares of fish comsumption
appear {n Table 4, For the years 1973 through 1976, the estimates of
average fish consumptiom are 21.2, 20;3. 20.4 and 21.3 grams/day
Tespectively, '
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The USDA National Food Consumption Surveys were discussed in
Section IV. The 1977=1978 survey promises to provide data on fish
cousumption, but the UfDA data :Ahulatinns were not completed at the
time of the preparation of this report. The results of the 1965 -~
1966 survey concerning the fish ccosumption of individuals are pre=-
sented in Table 2. That table presents average fish consumption
by sex and age categories. We note, however, that these fish consump-
tion figures may be underestimates for two reasons. First, the
consumption figures deo ﬁo: include £ish in niktures. Second, fish
consumption increased approximately 18% between 1965 - 1966 -~ 1975 -
1976. 1In additiou, we caution that the sample size for this portion
of‘:he survey wvas rathef small (500 person-months) and all interviews
wvere conducted in April, May, and June of 1965, rather than over an
encire year. - . ‘

The 1969 - 1970 Market Facts syrvey was discussed in Section V.
Alchough that survey is 10 years old and thers is conflicting evidence
concerning whecther consumption estimactes included gamefish, we beliaeve
that the survey results are quite useful in escimacting mean consumption.
Because individual consumption was obrained by dividing total household
consumption by the number of household'membets, the Market Facts survey
results should not be used to estimate percentiles of fish ccasumpeion,
ner congsumption by agé and sex categories. Table 3 presents the results
of that survey, with mean fish consumption broken down by demographic
characteristics. We note that average fish consumption was computed to be
16.8 grams/day and that Jews and Blacks had significantly higher mean
fish consumption figures of 33.9 grams/day and 28.7 grams /day, respectively.
Unfortunately ao further':abula:ions may be performed because the data

base 13 no longer available,
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The 1973 - 1974 NPD survey wag discussed in Sectiom VII. The data from
the survey appear to be the best curremcly available. Data tabulations
performed by SRI on the corrected data base are presented in Tables 5 through
13. Those tables contain information that pertains conly to fish consumers.
Average fish consumption was 14.3 grams/day for males and females
combined, with an average fish consumption cfvlj.z grams/day for
females and 15.6 grams/day for males. Average fish consumption among
females reached 19.5 grams/day im the 50 - 39 years age cacegory and among
zmales reached 24.4 grams/day in the 60 - 69 years age category. Average
fish consumpction was alsc high among Oriemtals (21.0 grams/day) and resi-
dents in central cities with populations of 2 million or more (19.0 grams/
day) .

Tables 5, 6, 7, 8, 11 and 12 identify either a 55th percentile
of daily comsumption or a distribution of daily consumption. The daily
consumptiﬂn_of an individual is eétimated in turm by dividing his total
montly consumption by thirty days.* It is informative to examine whether
the same or a larger or émaller 95th percentile of daily consumption
would have been obtained if each respondent had recorded a lomger time
period (e.g. a number of years) of fish consumption data. We believe
that the upper percentiles of daily fish consumption derived from ome
month of data per respondent would be larger than the upper percentlles
of daily consumption derived from more than one month of data per
‘respondent, for the following reasons:

e Monchly fish consumption in the U.S. i3 relatively low

(according to the NPD survey results only 0.94 lbs. are

consumed each month) so that the presence or absence of a
few fish dinners can result in a large percentage difference,

®  Fish consumption is seasonpally influenced (especially for
sports fishermen). Consequently individual consumption may
vary substantially from month to month.

These reasons 1ndqce greater variability irc a daily consumption distribution
derived from a month of data per respondent than in a daily consumption

distribution derived from more than one month of data per respondent. It
follows that the upper percentiles of daily consumption based on one month

of data per respondent will be conservative.

*The NPD data records do not contain an identifier for the month in which
the survey questionnaire was completed, requiring the use of a nominal
number of days per month. If a researcher wishes to assume a different
nominal number of days per month, say 30.4 = 365/12, he may multiply the
consumption figures derived from the NPD survey by ,987=30/30,4.
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The 95th percentiles of daily fish consumption are cousiderably
higher than average fish consumption. For the entire population, the
95th percentile is estimated to be 4l.7 grams/day and reaches 6l1.1 grams/
day for males of ages 60 - 69 years, 67.3 grams/day for Orientals, and
55.6 grams/day for residents of central cities with populations of 2

million or more.

Because the amount of pollutant per gram of fish depends upon
the species of fish (e.g., different species have different bioconcen-
tration factors and percent lipid contents), the determinatiom of the
amount of the pellutant ingested by humans via fish comnsumptior requires
that the daca tabulactions be performed at a species level. Table 3
provides the nmean counsumption figures necessary.:b estimate the mean
consumption of a pollutant via fish consumption. To derive the mean
consumption by U.5. residents of a pellutant via the consumption of
selected fish species, che following steps should be taken:

l. The mean ceonsumption of each species should be multiplied by
the appropriate bioconcentration factor and percent lipid
content;

2. The products so derived should be summed over the species
of laterest: and

3. 7The sum should be multiplied by 0.94,

Unfortunately, the 95th perceancile of the consumption of a pollucant
via fish consumption cannot be so easily derived. To obtain che 95th
percentile of the pollutant consumption, the consumption by each gurvey
respondent of the pollutant via selected fish species must f£irsc be
calculated. Subsequently, the 95th percentile of this distribution of
individual pollutant consumptions can be derived using the algorithm
described in Section VII (which explicitly accounts for the different
weighting factors used to projec£ the NPD sample). .
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APPENDIX A

CHARACTERIZATION OF THE NPD SURVEY
SAMPLE BY DEMOGRAPHIC CATEGORIES
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Appendix A

CHARACTERIZATION OF THE NPD SURVEY"
SAMPLE BY DEMOGRAPHIC CATEGORIES

Percentage of
Fish Consumers
(Weighted)

Number of

Respondents
Race (Unweighted)
Caucasian 23234
Black 1126
Oriencal: 155
Other 135
Missing 2
Sex
Female 12608
Male 11762
Missing 282
Age (vears)

0-9 3935
10-19 3979
20-29 3855
30=39 3864
4049 2410
50~59 2563
60=69 1812
70+ 795
Missing 1439
Census Region
New England 1381
Middle Atlantic 5292
East North Central 4668
West North Central 2436
South Atlantic 3036
East South Central 1157
West South Central 2276
Mounctain - 1080
Pacific 3324
Missing 2

42

93.8%
5.1%
0.6%
0.5%

0.02

51.12
47.7%
1.2%

14.4%
17.3%
13.3%
13.92
11.0%
12.0%
8.27%
3.8%
6.2%

6.47
17.7%
19.4%

7.8%
15.1%

6.37%

9.9%

4.3%
13.1%

0.0%



Appendix A (continuyed)

Number of Percentage of
Respondents Fish Consumers

Community Type (Unweighted) (Weighted)
Qutside central city, 250 - 500K 1198 4,.5%
Central city, 250K - 500 1376 4,97
Rural, non-SMSA 4010 18.1%
Ceantral city, 2M or more 1419 6.07
OQutside central city, 24 or more 2692 12,32
Central city, 1M - IM 2096 6.92
Cutisde central cicy, 1M - 2M 2325 9.0%
Central city, S00K - 1M 2068 7.8%
Qutside central city, 500K = 1M 2149 8.12
Central city, 50K - 250K 812 3.32
Qutside central city, S0K - 250K 622 2.5%
Other urban 3833 16.6%
Missing 2 0.0%
Occupation of Male Head of Househeold
Retired, unemployed, military, scudent 2647 12.6%
Laborers ' 350 1,72
Farm foremen, laborers 225 1.0%2
Professionals 5118 20.0%
Proprietors, managers, officials 3937 16.3%
Clerical 1486 5.7%
Sales ‘ 1452 6.0%
Craftsmen, foremen (skilled) 3855 14.5%
Operative (semi=skilled) 3476 13.32
Private household worker 20 0.12
Service workers 1257 5.2%
Farm ownera, managers 827 3.7%
Missing 2
Education of Male Head of Household
No male head 985 5.0%
Grade school 1750 8.1%
Some high school 3167 14.1%
Graduated high school 7367 27.92
Some college 5406 21.0%
Graduated college 5975 24.0%

2 0.02

Misging
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- Appendix A (contifiued)
Number of Percentage of
Respoudents Fish Consumers
Family Size (Uoweighted) (Weighted)
One Member 20 0.1%
Two members ' 6051 26.02
Three members ' 4978 138.5%
Four members 6185 22.42Z
Five members 4008 17.9X
Six memvers 2086 9.4%
Seven members 771 3.62
Eight members 38 1.2
Nine members 143 0.6%
Ten members 23 0.17
Eleven members 32 0.12
Twelve or more wmembers ' 35 0.2%
Missing 2

Family Ircome

20K or morte _ - 2702 - 15.5%
15K - 19,999 S igs2 14.4%
13K - 14,999 ) 2800 10.3%
12K - 12,999 © 2016 7.4%
11K - 11,999 2035 5.9%
10K - 10,999 : 2801 7.82
9K - 9,999 1758 5.1%
8K - 8,999 1627 4.62
7K - 7,999 ' 1487 8.5%
5K - 6,999 1361 11.47
K - 4,999 1238 7.12
under 3K 393 2.1%
Missing ' 2 0.0z
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