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CHAPTER ONE
INTRODUCTION

SIMULATION MODEL

PRy

The solution of large, complex system problems often requires great invest-
ments in time and money which may not be available. Fortunately, in these situa-
tionsISCientists can often usé a mathematical tool, the simulation model, in order
to better understand the system under investigation as well as to test proposed
solutions to system problemé. Modules, each représenting an event (activity) of
the system, are constructed and linked together to study the béhavior of events
fncluding interrelationships. The behavior of an event and interrelationships is
portrayed by'appropriate probability distribution functions.

After the initial model is constructed, a test data set or sets is entered
1nto»theVMOde1 to determine how realistically it portrays the true situation.
Several iterations of fhe model may be required before the model is considered
validated; that is to say, béfohe the model is considered to realistically mimic
the system. As mentioned previously, events are’oftenvmodelled by using probabil-
ity-distribution functions whichArahdom]y select data from a data base or actually
represent data by using a computer technique known as a random number generator.
Because the model is using random data points, the results of a particular run can
not be assumed to precisely reflect the true situation. Thus, depending upon the
inhefent variability of the system under study, several or many runs must be made
in-order to obtain an average value or result that closely approximates the true

situation.

Backgrdund of Consumer-Risk Model
As part of its response to FDA's Federal Register Notice on mercury, NMFS, in
1978, presented to that agency the results of a study using a computer simulation
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"model which incorporated NMFS‘data on mercury levels in fish and shellfish with
data on seafood consumption to estimate the intake of mercury by U.S. consumers of
fishery products. It also permitted an evaluation of alternative action levels in
assuring consumer safety.

The model was developed under contract by Dr. Richard Krutchkoff, who had
previously developed a computer simulation model to assess the potential effect of
kepone upon seafood consumers in the Chesapeake Bay region.

._ The Krutchkoff model, although useful, was extremely difficult to employ,
particularly if substances other than mercury were to be studied. The NMFé needed
a more generalized Qefsion of the mercury model in order to study a wide range of
components commonly found ih seafood products. Also, the NMFS wanted a model that
could be used by non-programmers so that NMFS scientists énd their colleagues could
use the model with a minimum of difficulty. In early 1979 the Charleston Labora-.
tory of the NMFS initiated work to generalize and streamline the model. This guide
is a result of that work and describes in detail how the generalized version of the
consumer-riék model works. The major driving force of the revised model is an
interactive auxilliary program that more readily allows a user to run the primary
programras well as to vary input covering a multitude of situations.

The first use of the generalized model has been to assess the intake of
cadmium by seafood eaters, therefore, the user guide will rely heavily upon the
cadmium work to illustrate various capabilities of the model. However, the reader
should realize that any adequate data base can be used in place of cadmium provided
its format is compatible with that of the model and appropriate consumption data
are available.

General Operation of the Model

-The NMFS consumer-risk model was designed as two interrelated modules. The
~first module, labelled the species module, assesses contaminant levels within each
species of fish (fishery product) eaten by consumers. The second module, labelled

the consumer module, actually "feeds" seafood products to the consumers.
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The‘model has a number of features which make it quite realistic. For
'instance,'seafbodrproducts are harvested over a Wide range of locationsvthroughout
~the year.- Moreover, fish come in a variety of sizes and, depending upon the
contaminant and species involved, it may be hecessany to assign different con-
taminant vaIUes according to size (age) of the fiéh or the location in which the
. fish were harvested. At this point it is necessary to point out that the con-
taminant data base consists of information derived from capturing fish from Surveys
and not from the marketplace. However, in general, the sizes and harvest locations
of seafood products are well known and there is no reason to suspect that con-
taminant levels derived from field surveys should be different from fish in the
marketplace. Because size and location of capture information are available, it is
qUite easy to model these differences using certain capabilities of the model. For
fnstance if one believed that 80% of flounder consumed by the public weighed equal
to or less than 500 gm and 20% weighed over 500 gm, one would use the weight option
to divide flounder into those two categories. Further, if 65% of the flounder
were taken in the North Atlanfic and 35% from the South Atlantic one would use the
location option. Given this information the model would examine the data base énd
dividé:flounder daté into the four groups that had been specified (North Atlantic
err 500 gms, and lesé than 500 gms; and South Atiantié over 500 gms and less than
500 gms;)Aaﬁd then calculate the mean and standard devfation of contaminantA]evels,
particular.to those groups The derivation of these parameters follows.

Ur. Krutchkoff, while developing the mercuhy model, examined the national
contaminant data base to determine the best fit for values of mercury, and later
cadmium. He determined that the}data were best fit by the Tognormal distributions

.and utilized a Cohputer program to fit and plot the data. The cumulative distribu-
tion function of cadmium values in oysters is shown here in Figure 1. Once
cumulative probability distribution functions are accessed for the contaminant and

- associated seafood products under investigation, the means and standard deviations
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of the contaminant in each product can be estimated readily utilizing standard
statistical procedures. |

~ Two other parameters of interest are the action level of a contaminant and the
corresponding level of enforceheht which are controlled by the Food and Drug
Administration. If the contaminaht level in a seafood product is below the action
level, it is considered safe for human consumption. ‘The level 6f law enforcement
determines the level of testing of products for contaminants in the marketplace by
the FDA. The model allows one to vary this parameter from O to 100%. For example,

in the mercury report a 75% level of law enforcement was used.

Detailed Discussion of Operation of Model

~ The user initiates a run by determining the location, month, and weight

characteristics of seafoodAproducts to be selected for a barticular problem, then
~one sets an action level and an enforcement level. . The species hodule examfnes
each seafood product for its contaminant Tlevel re]ativé to the action level. 'IfA
the item exceeds the action level, it is eligib]erfor rejection depending upon the
law enforcement level used. Characteristic of simulation models, the pfogram uses
a random number generator to randomly reject fish whose contaminant 1e9e1 exceed
the action level. The use of the random numbef generator explains why results cant
vary'somewhat from run to run if the law enforcement level is less than.100%. |

The program collects the non-rejected fish one by one, then, a weightedvmeah
and standard deviation for each seafood product is calculated as follows (Krutch-
koff, 1978).. N

If Xi represents the cpntaminant level of fish i, and

if Ni represents the ﬁeight in grams of fish i, then

weighted mean = ZW.X./ IW; . |
Weighted means for location/weight/monthzgrOUps are'used to calculate the final
species weighted mean. This is done by combining each group according to prespeci-

fied proportions (i.e. 80% or 20% for weight in flounders or 35% or 65% for
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]océtibns). The species 'confaminant ﬁnformatipn is transferred to the consumer
module for use in its calculations. N

After every specie's weighted mean is calculated the program checks on the
final option of the species module, the substifution option. "If the user wishes to
substitute one or more species' data for another, he may in any proportion he
wishes; Also, he may substitute a mean and standard deviation for any species. .
This allows for data manipulation by the user when new information becomes avail-
»abie.

The consumer module, based on seafood consumptibn information obtained by a
sufvey conducted by NPD Research, inc. during 1973-74 (See p.11-14 mercury report),
feeds each panelists the accepted fish from each species feported by that panelist
and then calculates each person'sAaverage daily Contaminant intake. Just as there
waﬁ a ﬁaze~11ke structure for the species module, the same is true of this module.

Before entering the maze, the program gathers the basic demographic informa-
tioh éssbcidted with each consumer; namely, state of residence, age, and sex.
Then, if examines his estimated seafood consumption for a month including such
infbrmation as species eaten, portion size in gm; and number of meals eaten in a
month, :In the NPD survey same 1nd1v1duals indicated that they did not -consume
Seafdod and some neglected to fecord either sex or-age; These data are used where
appropriate injofder to make inferences concerning seafood consumption by the
general public. 7 |

The user (investigator) can ask the program to .consider as many or as few
consumers as he wishes by specifying the exact group(s) he Wiéhes terxamine.
Discrete groups are formulated by Specifying the following: the state,,sex, age
range, whether or not to include those who did not eat seafood or those whose sex or
age was not recorded, and the exact species to be eaten or not eaten. Once a person
qualifies as a member of a group, his weight is.estimated-for later use and his mean

daily intake of contaminant is calculated.
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The daily intake 6f a contaminant is defined as the intake of that contaminant
for a yéar divided by 365 (Krutchkoff, 1978). Sinéé the contaminant level in
fishery products can be conéidered a lognormal random variable, the daily intake,
which 15 fhe éverage of many independent lognormal variables, can be considered a
~ normally distributed random variable. The mean and vériance of the daily intake

are calculated as follows (Krutchkoff, 1978).
| Mean =  212Fr.Q;u;/365

variance = 2(12Fri01)2_si2_/(365)2 where

u; = mean contaminant level of specie i

512 = variance of contaminant level in species i
Fri = average frequency of eating species i per month
Qi = average size of portion when eating species i (quantity)

Thé frcquency and quantity can be altered (increased or decreased) if the user
wishes to investigate extreme eating habits.

Once the mean and variance of the contaminant Tevel for the daily intake of a
- parson has been calculated, the allowed daily intake (ADI) for that person is
~computed.. The ADI for person i is calculated as follows.

’personal ADI = ADI (wti) / 70 kg

ADI

it

WHO/FDA suggested a1lbw¢d daily ihtake_in mcgrams per 70 kg

wt. = average weight bf,person i based on his'sex and age (see Table 6)

j

The program determines the % population at risk and not at risk at various
confideﬁée levels. Thié allows the investigator to gain a better perspective of
consumer'fisk. For example, if the 95th percentile of the individual's daily"
intake distribution is below his personal ADI then one is 95% confident that this
person's daily intake is below the allowed level., This person is said not to be at
risk (see Figure 2). However, if the individual's 95th peréentile is greater than

his personal allowed level, one must say that this person has a higher than 5% risk

- of exceeding his personal allowed intake level (see Figure 3).
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Figure 2. Illustration show1ng sample case in which the consumer is not at risk because the
’ distribution of his daily intake is below his personal ADI.
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s

Mlmem Nmmlﬂl

Figure 3. 1llustration showing sample case in which the comsumer is at a 5% probabiiity risk
because his daily intake includes his personal ADI.



The prOgram'determines the % pqpulation at risk and not at risk for specified
percentiles. This allows the investigator to gain a better perspective of consumer
risk,

Repeated model runs allow the 1nvest{gator to spot meaningful trends. The
“trends indicate which species constitute a potential health risk, which action
level(s) would provide a reasonable safety factor for consumers, and identifies
consumers at risk including information such as their age, sex, and state of
residence.

" The remainder of this report provides additional information for those who
would like to use the consumer-risk model. Detailed information concerning the .
contént and development of the contaminant and consumption data files are found in
appendices. Suggestions for adding new features to the model are found in the
programmers séction._ Two example runs illustrating all major options of the

consumer-risk model are also included in appendices.
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CHAPTER TWO

USER GUIDE

| DESCR?PTION OF USE OF MODEL BY NON-PROGRAMMERS

| This section of the guide is designed for non-programmers and gives a general

overview of model operatibns as well as detailed instructions concerning use of the

mode1. A careful examination of this section will allow the reader to operate the
mode and to understand the various outputs that he may wish fo produce. Figure 4

* shows the éymbols used in the user guide.

Figure 5, 111ustrates the major features of the model'aﬁd shows how it works.
The longer, more detailed diagram that follows (Figure 6) illustrates the step by
step operation of the model. Explanatory comments are found in the right margin.
These illustrate the sequence of questions and responses that occur while using the
model. 4Exp1anatory’notes are found on the bottom of the page and are designed to
answer the more technical questions concerning operation of the model. The notes
are not complex, but are of gkeat.assistance when using the model; particular1y, if
the Qser is not enfire]y familiar with terminal procedures. Additional information
such as species and'location codes are found in apbendices and are referenced in
notes. -

Questions and commands printed by the program are found in square boxes and
user responses are foundiin ciré]es or ovals. Two example runs illustrating the
use of the model are found in Appendik G. Finally, the reader should note that the
present prdgram has been developed on a Honeywell 66/80 computer which is located
in Mécon,‘Georgia, USA.

At this point the user has supplied all necessary information for the model to

run successfully. The user now waits for the finished jon He may log off the
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Figure 5. Genersl crerations of consumer—-risk simulation model.

Co)
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Y
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READ CONTAMINANT DATA FILE, NE
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FOR EVERY FISH -

Y
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(USER-SPECIFIED) |
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SPECIES OUTPUT AND SUBSTI-
TUTION OUTPUT IS PRINTED. -

Y

READ CONSUMER FILE ONE PERSON AT A TIME. PROGRAM -
il READS CONSUMER ID, STATE, SEX, AGE, AND UP TO 12 MEALS

| PER PERSON WHICH INCLUDES EACH SPECIES #, QUANTITY
—{ EATEN, AND FREQUENCY EATEN.

]

ASSIGNS EACH PERSON TO (USER-SPECIFIED)
GROUP(S) ACCORDING TO AGE, SEX, &
EATER/NONEATER STATUS. '

y

CALCULATES MEAN & STD. DEVIATION
DAILY CONTAMINANT INTAKE.

Y

CALCULATES ADIP AND UPPER LEVEL
CONTAMINANT DAILY INTAKE.

¥

CHECKS RISK OF EACH PERSON

< AT USER-SPECIFIED
NOT AT RISK RISK

LISTS PERSON -
CONTRIBUTES ON RISK OUTPUT
TO GROUP p—al—y PAGE
CALCULATIONS

GROUP OUTPUT IS PRINTED

Y

D)

USER INITIATES
PRINTING
OF RESULTS
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Figure 6. Detailed user instructions for comsumer-risk model.

QUESTION-RESPONSE COMMENTS
I Once the user is communicating
COMPUTER . with the computer either by
INFORMATION dialing up or direct line, come
USERID # communication information is
. printed.
id # Enter your id number.
PASSWORD -~

PASSWORD

ACCOUNT
NO.

ACCOUNT #

CRUN START

Enter your password.

Enter your account #.

The asterisk indicates that the
user is connected to the comput
er. The user is now ready to
start the system.

NOTES:

actually seen in the guide.
runs in Appendix G.

A carriage return CR must be hit after the user enters the appropriate response.
-Assume that a CR was hit after all t“pcnses in the ovals. The responses found in
this guide are strictly example reaponses.

these exemples more than one response is required, although only one of them is
For an exact question/response seseion see the sample

The ‘user should also assume that within



QUESTION-RESPONSE - COMMENTS
INTRODUCTORY
gﬂﬁ%ﬁ%ﬁ% The title must be entered.

l ,

ENTER THE TITLE &
OF YOUR RUN.

The title may be up to 72 char-
acters leng

" : " _ "Test Run" is title for this
| TEST RUN - 7 iy
: WHICH y .
CONTAMINANT : Cerm:\ry
ARE YOU admu.nn = 2
INTERESTED IN? } Arsenic = 3

User is interested in Cadmium

Default "Values:

5.0 ppm ~ Mercury
20.0 ppm - Cadmium
100.0 ppm - Arsenic

i DO YOU WISH
TO CHANGE THE |
1 ACTION LEVEL? |

HOW MANY
SPECIES IS A NEW
VALUE. TO BE AP—

DO YOU WANT
' THE SAME VALUE
’ APPLIED TO

EVERY SPECIES?

y = Yes
n = No

ENTER THE
' ' SPECIES NUMBER
ENTER THE AND THE NEW
NEW VALUE. ACTIOW
‘ : . R The same action level is being
implemented.
-39,15.0- { Left - 15,0 AL on all

‘Right - 15.0 AL on Oysters

BOTES: 1. The title allows the user to identify each of his runs with any identifier he
wishes. The = gign printed by the program tells the user the program is waiting for a
regponse. ' '

2. S8pecies codes are on p. - 1 -The program keeps track of how many new values and/or

species the user wants. It m.ll not continue to the next optlon until the specified
nutaber of entrxes are entered. . .6



COMMENTS

&

DO YOU WANT
n THE SAME VALUE}
APPLIED TO

ELIMINATE
CERTAIN MONTHS

EVERY SPECIES?

QUESTION-RESPONSE
DO YOU WISH HOW MANY Default enforcement level is
TO CHANGE THE @— SPECIES IS A 100%.
ENFORCEMENT NEW VALUE TO
LEVEL? BE APPLIED?

ENTER THE
NEW VALUE.

ENTER THE
SPECIES CODE
AND THE NEW
VALUE.

1

DO YOU WISH TO

OF CATCH FOR

SPECIFIC SPECIES? _@.,.

" HOW MANY

SPECIES?

ENTER THE SPECIES
NO. AND THE NO.
OF MONTHS TO BE
ELIMINATED.

CD
, X |

~ ENTER THE
SPECIFIC MONTHS
1 USING THER

| STANDARD NO.

502 EL has been entered for all
species on the left and for oy~
sters on the right. Remember
that two more responses are
necessary on the right since
user requested 3 species.

User wishes to eliminate months
for one species. -

User eliminated March (3) from
the oyster (39) data.

NOTES :

3. .This option controls the number of fish that are randomly rejected once they are
ahove the action level. It represents the law enforcement involved in enforcing the

action level.

4, 'This option isolates certain months of catch for specific species. For example,
the user may be interested in looking at flounders caught in January and February and
how those fish sffect consumers. Appendices D and E give months in which species

were sampled.
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QUESTION-RESPONSE

COMMENTS

PECIFIC SPECIES?

DO YOU WISH TO | '
A LIMIT LOCATIONS HOW MANY
OF CATCH FOR SPECIES ARE

INVOLVED?

ENTER THE SPECIES
NO. AND THE NO.
OF LOCATIONS THE
SPECIES WILL BE

LOCATION AND
CORRESPONDING
PERCENT VALUE.

+ ENTER THE SPECIFIC

DIVIDED INTO.

User wishes to choose oysters

DO YOU WISH

' HOW MANY
TO DIVIDE ANY
SPECIES BY '—@'—’ SPECIES?
WEIGHT? ”

39,10.0,50

ENTER SPECIES CODE,
SPECIFIC WEIGHT IN
GRAMS, & % BELOW
THE ENTERED WEIGHT.

Up to 99 species.

User wishes to limit locations{
for two species.

from 1 location.

User wishes to split oystersi
into north Atlantic site only.!
(Note weight of site is 100X for
1 location.) |

User wishes to divide 2 species|
y weight.

User is splitting oysters inte
above 10  grams and below 1C
grams at 507 each.

.NOTES H

5. This option allows the user to weight certain species by location of catch. For
example, if the user believes that consumers eat only flounders from the north and
south Atlantic at a ratio of 3 to 1, he can respond tc the program by entering N,75
(N=north Atlantic and 75=75%) and §,25 (S=south Atlantic and 25=25%) for flounders.
When limiting a species by location, the summation of the percénmtages must be 100X.
(75+425) An error will ocecur if onme of the chosen locations is not included in the

datas file for that species.

sampled. Location codes are in Appendix B.
6. This option allows any species to be split into two groups according to weight.
For example, the user may believe that consumers eat more flounders with a wet weight
over 25 grams than smaller flounders at a ratio of 4 to 1. The user would then enter
22,25.,20 (22=flounders, 25=weight, and 20=20X below 25 grams). Because some fish in
the data file have the average weight of the species entered for their weight, those
particular fish would not be included in either group since their original weight was
never recorded. Some weight divisions have already been included in the data. These
may be overridden, however, if the user wishes, by responding to this option. For
default values for Cd and Hg see Appen%iges D and E (Tables 4, 5).

The user should check Aprendices D and E for locations



QUESTION-RESPONSE

COMMENTS

DO YOU WISH TO
LIMIT THE
SPECIES EATEN
BY CONSUMERS?

*

20

O

39

HOW MANY?

v

DO YOU WISH TO

LUDE CERTAIN

SPECIES EATEN
BY CONSUMERS?

ENTER THE
SPECIFIC

SPECIES CODE.

' One per line:

HOW MANY?

ENTER SPECIES
CODES.

User wishes to include consum-
ers who ate at least three

species.

One of those species 1is oys-
ters. There are two more to beg
entered.

User wishes to exclude consum-
ers who ate 1 species.

That species is smelt.

 NOTES:

7. The user can isolate consumers who ate any species or combination of species.
example, the user may wish to consider only oyster eaters.
after the HOW MANY? question and

command.

8. The previous option and this one are virtually thé same.
use this option if he wishes to exclude a small number of species to be eaten.

For
He would then enter 1

then enter 39 after the ENTER SPECIFIC SPECIES CODE

However, the user should
For

. example, if the user wants only flounder and oyster eaters, it would be easier to use

- option 7.

flounders he should use this option.
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QUESTION-RESPONSE

COMMENTS

DO YOU WISH TO

DEVIATION FOR A
SPECIFIC SPECIES?

39,.05,.001

~ | SUBSTITUTE A :
NEW CONTAMINANT Hgaw MAbiY
=3 MEAN AND STANDARD ECIES?

I ~ oo Yyou wish 1O ' :
SUBSTITUTE ONE SUBSTITUTIONS
OR MORE SPECIES ARE INVOLVED?

. fUser wishes to make one substi—

SPECIES CODE,
NEW MEAN, NEW
STANDARD

DEVIATION.

HOW MANY

52,39,100

ENTER SPECIES TO
BE SUBSTITUTED
FOR, SPECIES BEING
SUBSTITUTED INTO,
PERCENT.

User wishes to substitute for 1
species.

User substituted a mean of .0
and a Std. Dev. of .00l for oy
ters.

tution.

User substituted oysters for
smelt and since this was a one-~
for-one substitution the per-
centage was 100Z.

HOTES: 9. This option cen be implemented for more than one purpose. It is used to
substitute a new mean and standard deviation for any species. See next option for a
detailed explanation. Mean and standard deviations are in ppm.

10.  The substitution option can be very powerful.

aiready built into the system.

There are many substitutions

For contaminant values see Appendices D.and E. The

contaminant data file did not always have a sample of every species eaten by a
consumer. Therefore, a single species or a group of species known to have similar
contaminant values was substituted for that missing species. The user can change
The result of the substitution will be listed on

these substitutions if he wants.

the substitution page of the output.
centnge for one species is 100%.

" Northern Offshore Lobster for Northern Lobster.

" The user should insure that the total per-

: .- Otherwise, an error will occur. An example of
weighted substitutions would be substituting 507 Northerm Inshore Lobster and 50%

Substituting data for another spec-

ies can be done as follows. On the species code list note that numbers 77-80 are
“labeled new data. On ¢ption #9 enter the new mean and standard deviation under the
code 77, 78, 79 or 80. Then on option 10 substitute all of this new data or in

combination with other species as appropriate.

For example, the user believes that

the consumer eats shrimp having new data values half of the time and having old data
values half of the time. After entering the new data on option 9 he would enter

51,51,50 and 51,77,50 on this option.

2-10
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QUESTION-RESPONSE COMMENTS

DO YOU WISH : Default values:
& A NEW ADI? ¥,55.0 72.0 mcg/70 kg for Cd
30.0 mcg/70 kg for Hg
500.0 meg/70 kg for As

There is a change in the answer
format.

DO YOU WISH .
INCLUDE ONLUIY'o HOW MANY
2 Up to 25 states are allowed
CERTAIN CON- STATES? . .

SUMER STATES?

n | User wishes to include only 5§
consumer states.

ENTER SPECIFIC STATES
USING THEIR' APPRO-
PRIATE (P.O.) TWO-
LETTER ABBREVIATIONS.

' : IL One of those 5 states is Illi-

DO YOU WISH. TO < ~ nois-
& EXCLUDE CER-

TAIN CONSUMER |

ATES? , HOW MANY

STATES?

Up to 25 states are allowed._;

User wishes to exclude 10
states.

ENTER SPECIFIC | | ,
STATES USING One of the 10 states is Wiscon-

: WO-LETTER (pDOC) ‘ Sin.
ABBREVIATIONS.

NOTES: 11. The ADI represents the accepted allowed daily intake of a contaminant from any
' source. ’ i
12, State codes are found in Appendix C. Options 12 and 13 are equivalent. Just as
it was possible to include or exclude a species that was consumed, it is possible to
include or exclude consumer states. If the user wishes to look only at consumers
from South Carolina, he would enter 1 after HOW MANY STATES? and SC after the next
command in option 12.
13. 1f, however, the user wishes to look at consumers from every state but SC, he
could enter 49 states on option 12 or simply enter SC on option 13. '
Z2-11



QUESTION-RESPONSE

COMMENTS

' CHANGE THE | How MaNY
& QUANTITY FAC- SPECIES?

DO YOU WISH TO

TOR FOR ANY

SPECIES?

O

NUMBER AND ITS
10,2 QUANTITY FACT

ENTER SPECIES

v

DO YOU WISH TO

CHANGE THE 'FRE-__@__’ HOW MANY
QUENCY FACTOR SPECIES?
OF ANY SPECIES? ECIE

n °

{User wishes to change 8 species

ENTER SPECIES
NUMBER AND ITS
FREQUENCY
FACTOR.

J- 20,2

b

User wishes to change 39 quan-
tity factors.

One of the 39 new quantity fac-

tors is for butterfish (10) anj

he wishes to increase it by tw
times. . :

frequency of consumption fac-
tor.

User changed the frequency of
consuming dolphin (20) by 2
times. .

NOTES :

14. A quantity factor refers to the gverage amount (in grams) of fish consumed by a consumer
during one meal. All default quantity factors are 1.0 interpreted to mean that the
meals are left as is (or multipied by 1.0). If the user wishes to increase the
quantity of consumed oysters by two, he enters 39,2.0. (39=oysters and 2.0=new

quantity factor).

15. The frequency factor refers to how often a consumer eats a certain fish per
month. The default frequency factors are 1.0 meaning the frequency of consuming a
species is left as is. To decrease the frequency of eating oysters by 1/2, simply

2-12 .
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QUESTION-RESPONSE COMMENTS

(OUTPUT INFO.) DO YOU WISH TO
& DO YOU WISH TO DELETE THE
DELETE ANY OF TABLE?
: TH}E OUTPUT? After answering yes, the user|
, wishes to delete part or all off
the species output. Then he in-
dicates which part he wishes to
n delete. .

DO YOU WISH TO
DELETE THE
SUBSTITUTIONS?

RISK PAGE INFO.) ENTER THE RISK

DO YOU WISH TO YALUE FOR
KEEP THIS PART THIS OUTPUT.

OF THE OUTPUT?

User wishes to look at consum~
ers at a 5% risk.

NOTES: 16. There are two types of species output that the user may wish to delete if he does
© not need it. An example of these types are in Appendix G. He may delete one or the
other or both by first answering Y to the first question of this option and then the
appropriste answers to the next two questions. If he answers no to the first

question, the program prints both outputs. .
17. See Appendix G for an example of this output. The user may keep the output or
~delete it. 1If he keeps it, he must specify the risk value. That is, he must decide
at what % the consumers should be at risk to be listed. If he enters .05, the
consumers who are at 5% risk are listed. If he enters .00l, the consumers who are at

.1% risk are listed. .13



QUESTION-RESPONSE

COMMENTS

VAN

MALE

fput group.

DO YOU WISH TO
~ ADD ANY ,
OUTPUT GROUPS Yy

" TO COMPLETE
THIS RUN ENTER ‘
CRUN FINISH.

CRUN FINISH

_@_

Males in or out?

In (1 = In)

FEMALE

Females in or out?

!

Out (Zero = Out).

SEX NOT
RECORDED

Sex not recorded in or out?

2O

LOWER AGE
LIMIT

What is the lower age limit?

Zero. Enter decimal after age.

What is the upper age limi
11, This group includes a
males from O up to and includi

11 years old.

SNUMB # @
UPPER AGE
+ -~ LIMIT
(MAIN |
PROGRAM NONEATERS
BEGINS) ~
AGE NOT
' RECORDED

Enter decimal after age.

out.

User wishes to add one new out-

Age not recorded and noneaters}

t?

NOTES:

18.
outpul groups are always printed.
who ate seafood.
mine the group:

_ age for which a lower age limit,
considered; and eater/noneater of seafood.
user to respond to for each additional output group.

Also see the second sample run in Appendix G.

19,
del.
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This last option refers to the last pages of output. (See Appendix G). Two
They are (A) every cconsumer and (B) every consumer
1f other output groups are desired; the following variables deter-
sex for which males, females ahd sex not recorded are considered;
an upper age limit,

and age not recorded are

The program lists every variable for the

See comments for an example.

The last instruction of the program tells the user how to finish running the’

‘Regord the SNUMB# for identifying the run.
the resulting output.

The next page tells how to list



system and occasionally,check'or remain on the system until the computer notifies
him that thé job is completed. The status of the job is checked by entering JSTS
(SNUMB #) (enter the recorded snumb#j. The computer responds with the status of
the run. The job is complete when the computer response is OUTPUT WAITING.

Unce the user receives that response he should enter CRUN PRINT, After the
program responds with a list of commands and finally an asterisk(*), enter LIST and
the entire output will be listed. Depending on the terminal/printer setup the user

may wish to have this printed on a printer.
LOGGING OFF

.- Whenever the user wishes to get off the system he enters BYE. The computer
prints two logging off messages and then disconnects. The time the user logged on,
Lthe time of logging off, and the date will be printed for reference.

A description of the output follows.

OUTPUT DESCRIPTION

The,tit]e page is always the first page of printed output. The minimum
information found on this page is the title, date, and time of execution of the
run.  See Figure 6 for an example. Other 1nf6rmation that could appear on'thé title
page includes: a list of species to be eaten or not to be eaten, a list of new
frequencies of consumption per month for species, a 1ist of new quantities per meal
for species, and a list of states included or excluded. For exémp]es, see the

sample output in Appendix G.
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Figure 7. Example of title page (first page of output).

THE TITLE OF THIS RUN IS AL = 5 (75% EL) ON SHELLFISH ONLY RUN #9

TODAY'S DATE IS 05/25/79. THE TIME IS 11.698.
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Species Output

The species table follows the title page when it is printed. This table can
be deleted from the output by responding appropriately to,bption 16. The
following information is cdntained,in the species table.
ﬂﬁﬂgz Listed.uﬁder thié heading is the name of thé species or subspecies.
| This-isAsometimes followed by the weight group label and percentages as shown
on page G-8 of sample run 1 in Appendix G.

# ON FILE: Total number of data points for that species on the contaminant file.

# PER WT &/0R LOC: 'Nuhber of individual data points within the speties'found in that
weight group and/or location of catch.

ACTION LEVEL:

- VALUE -- Actﬁal action level value.

# ABQVE -- Number in weight}aﬁd/or location group above the actipn level.
% ABOVE -- % of data points in weight and/or Tocation group above the action
1eVe1. _ |

EL: Enforcement level.

ggggglgg: # -- Number in weight and/or location group rejecfed because it was
greater than the action level. |
% -- % in weight and/or location group rejected.

TOTAL: Total number usedvin calculations after rejeﬁtion.

CONTAMINANT

RANGE -- Range of the remaining contaminant Tevels.
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MEAN/SD -- Mean and standard deviation of contaminant level calculated from
accepted fish in the species.

. LOCATION:

| NAME -- Name of the particular location of catch if pertinent.
% -- Percent of weight placed on the location. Errors occurring from elimina-
ting months of catch never sampled for a particular species or from limiting
locatiohs of catch to a location never sampled will be indicated on this page

by a print-out of 3 asterisks within the row of the species involved.

The first item on this page lists the species and the associated contaminant
values -(mean and standard deviation) previously selected for substitution by the
user (See sample run 2 in appendix G). The next item printed shows the percentage
of species assigned to meals consumed but not identified to seafood product.during

- the NPD survey. The assigned percentages equal the mixture of species in all meals
where seafood products were identified. After this Tlisting, substitutions for
individual species are shown in the following manner: the original species for
which data are lacking is given and it is underlined and the replacement species
and the extent of rep]acemenf (100%, 50% etc.) is shown under the underiining (See
substitution page of sample run 2 in appendix G). The reader should note that any
species must be entirely replaced. For example, consider the substitution for bass
in Figure 10. If one inadvertedly entered only 29.00% sea bass for bass, the
computer would print an error message; namely, "THESE DO NOT SUM TO 100%". The
printing of the substitution page is optional (option 16). If the substitution
page is printed, the contaminant information is optional, but the species substitu-

tion information will always be printed.
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Consumer Risk

The printing of this page is optional, however, it lists individuals at a
selected risk which would interest most users. Appendix G shows people at differ-
ent risk levels (5% = 0.05 and 1% = 0.01). The output also shows the group from
which the consumers were seTected and the ADI for the run. Information for each
person at risk includes their identification number, state of residence, sex, age,
daily contaminant intake data and the seafood products they consumed. The daily
intake information includes the estimated personal average daily intake, the al-
lowed daily intake, and the estimated upper'limit daily intake. When the risk
value is 0.05, the upper 1imit‘for the personal daily intake is the 95th percentile
of tﬁe estimated daily intake distribution. Similarly, the 99th percentile is the
comparable upper Iimit‘when the risk value is 0.0l. Notice that when the upper
limit exceeds fhe allowed intake, fhe consumer is defined as "at risk" and may'be
printed on the consumer risk page. The program can'list up to 12 mea]é per person.
The species consumed, the average quantity of a species consuméd per meal,'ahd the
average number 6f timeé the species is consumed dUring fhe month are also listed.

Appendix A gives abbreviations for species names.

Group Risk

The final page(s) are always printed and describe the probability of risk for
each output group. The top two lines of each group output gives a description of
the group listing the parameters of -sex, age, eater/noneater status, ADI, and total
nuﬁberrin the group. Tw0'sma11 tables are found side by side just below the thop
11nes.wh1ch Tist the % population not at risk (on left) and at risk (on right).
Sample run number one (appendix G) shows the results perfaining to two output
groups. .Sample run number two shows the results pertaining to three groups. The-

user may list up to 20 different output groups using option 18.
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CHAPTER THREE
PROGRAMMERS GUIDE

Overview

Figure 8 shows the Major features of the consumer-risk model., Figure 9 is a

tlow diagram illustrating how the program operates.
Program Description

The system éohsists of two FORTRAN programs. The first, called the prompting
program, is a straight forward, simply written program which prompts the user for
| appropriate responses. Its function is to allow the user to enter values for

variables found in the main program without changing the main program. The user
may change any variable already assigned a default value in the main program or
keep the default value. After the user responds to the prompting program, the
reéponse is written onto an answer file which is later read by the main program.
After every resbonse is Eecorded; the prompting program instructs the user on how
to run the mafn program, which ié submitted in batch mode.

The main program consists of‘eight sections (all marked by comment state-
mentS).- The first section initializes vafiables and also assigns appropriate
'default values to some of the variables. The second and third sections read thé
abbreviated names file and the names file respectively. The abbreviated species
name and the entire species name are associated with a species code. (Appendix A).

The fourth section reads the answer file and writes the first page of output.
 This seCtioh is written as a series of linked subsections which first check the
initial user response (Y or N) and then‘functions accordingly. (i.e. a Y response
indicates thdt the variable must be read and a N response tells the program to go on
to the next Y/N response.) An example of the answer file is found in Table 1. This

particular file was generated by sample run number one found in Appendix G.
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The fifth section reads the average weight file. This file is used to compare
the weight of each fish to its species &verage weight. If the two weights are equal
this indicates that the fish in the contaminant file was not weighed originally.

'Unweighed fish would not be used if the user had split that species into two groups
according to weight.

| The sixth,séction reéds the contaminant data file, performs calculations, and
writes the species output and the substitution output. It reads the first record
of the‘file, inifializes variables, performs some calculations, and then reads the
second record with a different read statement. The program then funétions as if it
were in a nested DU LOOP with GO TO statements directing the action. The outside
- loop acts upon each species while the inside ]oop acts upon each fish within the
species. Finally, the output is written.

Section seven reads the consumption data fi]e, calculates average daily in-
Lakes fof each consumer, and then writes the risk output page and the group risk
output page. Basically, a consumer's record is read, the program determines if the
consumer.meets the user group criteria (state of residence, species eaten, etc.),
calculates his personal ADI and upper limit da11y intake, and then wr1tes that
person s statistics on the risk output page prov1ded the consumer is at risk.

Section eight represents six subroutines. The month and location subroutines
recode month or location codes into familiar abbreviations. The MIXES subroutine
aSsigns the default substitutipns.discussed in Appendices D and E. The MERCURY,

CADMIUM, and ARSENIC subroutines assign the default values of variables unique to
that contaminant's data file. The arsenic data file is not presently available on
the system although its default variables have been determined.

The time of executing the main program has been set at .025 cpu hrs on the JCL
commands, however, this figure may only be used when the consumption data is on
disc storage rather than tape. The contaminant data are on tape. The average cost
per run using disc input is approximately $35.00.

Table 2 lists the variable definitions. A listing of the prompting program'

follows next in Table 3. Table 4 lists the main program.
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Answer File for Sample Run #1 in Appendix G.

Table 1.

TEST RUN FOR USERS GUIDE
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Table 1. Continued.
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Table 1. Continued.

NO

Y 2

14 3

211 8

16 2
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Y 1

48 2
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Y 1
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Table 2. Variable Definitions.

Variable Index

- Name Range Definition
Param(1,1) I=1-99 _Number of fish in species I on contaminant file
Param(I,2) 1=1-99 Action level for species I
Param(I,3) 1=1-99 Enforcement level for species I
Param(I,4) I1=1-99 Mean contaminant level of species I
Param(I,5) - I=1-99 Standard deviation contaminant level of
species I
Param{I,6) 1=1-99 Dividing weight of species I
Param(I,7) 1=1-99 Percent below dividing weight of species I
ParaM(I,B) v I1=1-99 Percent above dividing weight of species I
‘Param(1,9) _ I=1~99 | Weight of currently read fish in species I
Param(1,10) I1=1-99 Contaminant level of currently read fish in
| species I
Param(I,11) - I=1-99 Substituted mean contaminant level for
_ ' species I
Param(I,12) I=1-99 Substituted standard deviation contaminant
level for species I
Loc(I,1) I=1-99 Location of catch for currently read fish in
- species I
Ltoc(I,J)  I=1-99 J=2-8 Location of catch to be included in species I
Ploc(1,J) I1=1-99 ¢=1-7 Percent weight placed on location J in species I
Moel(I,1) 1=1-99 Month of catch for currently read fish in
species 1
oel(I,J)  I=1-99 J=2-7 ‘Jth month of catch to be eliminated in species I
Calc(1,d,K) J=1-7 | K=1-2 . Number of fish used at location J and weight
’ group K ‘
calc(2,J,K) J=1-7 K=1-2 ~ Number of -fish above action level at location J

and weight group K

Calc(3,d,K) J=1-7 K=1-2 Percent of fish above action level at location
J and weight group K
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: Variable

__Name

Ca]c(Q,J,K)
Calc(5,4,K)
Calc(6,J,K)
VCafc(7,J,K)
Calc(8,,K)
Calc(9,J,K)
Calc(10,J,K)
Calc(ll;J,K)
Mix(1,d)
Min(I,J)

- Max(1,J)

Abname(1I)
Name(I,J)
wa(lI)
Mon(1I)
Lin(I,J)
Std(1,d)

ADI
ADIP

Index
Range
J=1-7  K=l1-2
J=1-7 K=1-2
J=1-7 K=1-2
J=1-7 K=1-2
J=1-7 K=1-2
J=1-7 K=1-2
Je1-7  K=1-2
J=1-7 K=1-2
1=1-99 J=1-99
[=1-7 J=1-2
[=1-7 J=1-2
1=1-99
1=1-99 J=1-7
1=1-90
I1=1-6
1=1-99 J=1-7
[=1-7 J=1-2

Table 2. Continued.

Definition

Number of fish-rejected at location J and
weight group K

Percent of fish rejected at location J and
weight group K

_Sum of weighted contaminant levels at location

J and weight group K

Sum of square of weighted contaminant levels at
location J and weight group K

Sum of weights of fish at location J and weight
group K

Mean contaminant 1eve1 at 10cat1on J and weight
group K

Second non-central contaminant level moment at
location J and weight group K

anal number of fish at location J and weight
group K

Percent we1ght placed on subst1tut1ng species J
for species 1

Minimum contaminant level at 1ocat1on I and
weight group J

 Maximum contaminant level at Tocation I and
weight group J _

Abbreviated name for species I

Name of species I (split into 7 parts)

" Average weight of species-I

Name of Ith month eliminated

Name of Jth location for species I

Standard deviation contaminant level at location
I and weight group K

Allowed daily intake

Personal allowed daily intake
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Variable
__Name

Uley

Adiwt(1,4)

Rsiv(I)
Lev(I) .
Qf (1)
FF(I)
(1)
Fr(1)

Mn

sd
Stin(I)
Stout
Spin(I)
Spout(I)
Rsk(I,J)

Nnr(I)
Par(1)
Par(I)
Gr(1,1)
Gr(I;é)
6r(1,3)

Gr(I1,4)
Gr(I1,5)

Index
Range

I=1-7

I=1-20

J=1-3

I=1-6
I=1-6
I=1-99
1=1-99
I=1-99

1=1-99

I=1-25
I=1-25
I1=1-99
I=1-99
J=1-6

I=1-6 .

I=1-6

I=1-6

1=1-20
1=1-20
1=1-20

1=1-20
I-1-20

Table 2. Continued.

Definition

Upper level daily intake

Average weight of a person in age group I and’
sex group J

Risk value at level I

Z-value of a normal distribution at risk level I
Quantity factor for species I

Frequencv factor for species I

Quantity of species I eaten

Frequency of eating species I

Mean contaminant level for consumer
- Standard deviation contaminqnt level for consumer
Ith included state of residence

Ith excluded state of residence

Ith specie to be eaten by consumers

Ith species not to be eaten by consumers

Number of people at risk in output group I
at level J '

Number of people not at risk at level I
Percent of people not:at risk at level I
Percent of people at risk at level I

Group variable "male 1in or out" for Qroup I
_Group variab]e'“female in or dut" for group I

Group variable "sex not recorded in or out"
for group I

Lower age T1imit for group I

Upper age 1imit for group I
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| Variable

__Name

Gr{I,6)
Gr(I;7)

Gr(I,8)

Index

Range
I1=1-20
I1=1-20

I=1-20

Table 2. Continued.

Definition

Group variable "age not recorded in or out"
for group I

Group variable "noneaters in or out" for
group I ‘

3

Total number of’peop1e in group I
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‘Table 3. Listing of Pfompting Program.

OO0 DIMENSION AIL(99),AT2(29),ATS3(¥9), A4 (22, AIS(99) , AT&(99), AT 7(9%)
0020 DIMENSION AIS(99)57AI7¢(79,2).A111(25).A1153(99),ATI14(99)

QOO DIMENSION AIL2(20,7)

00410 DIMENESION ARL(99), ARZ(99), AAS( 79, 4), AAL(TY,7) , ARG (79,7) , ARS (9% 72 2)
T To T IHMENSTON ARS (99, 2)sARZ(22), AR13(29) , AR14(92)

QOLD CHARACTER #2 AAL11(25), AA1°(~J) AA

QO7¢ INTEGER AI1.AIZ:A12,AI4,A1%,.A16,A17:A1I53,A1%, A113,A114 AILlY

QORO - INTEGER AA3 ,
Q00 CHARACTER #1 ANSI,ANSZ,ANSE,ANS4,AN55,AN56,AN87,ANSS,AN89,ANSIO
0100 CHARACTER #1 ANEZ11,AN512,ANS13,ANS14,ANS15,ANS16,ANSL7, ANS1IS, ANS19
0110 CHARACTER TITLE®L (72)

01720 CHARACTER #1 AQ4

0120 . FRINT,"*

0140 - PRINT," »

QLS50 FRINT, " "

0340 FRINT," CONTAMINANT /CONSUMER RISE STMULATION MODEL"™
L0170 PRINT," ® :

0180 FRINT, " THIZ IS A PRELIMINARY FROGRAM FOR THE *

120 FRINT, "CONTAMINANT /CONSUIMER RISE SIMULATION MODEL. "

Q200 FRINT," " - -

0210 _ FRINT, " HAVE THE WUSER GUIDE IN FRONT OF YOU FOR"®

Q280 FRINT, "REFERENCE. FOR EXAMPLE THE =PECIEZ CODES ARE FOUND®
Q230 FRINT, "IN THE USER GUIDE,"

OZ40 PRINT," " . '

0250 FRINT," THE PFPROGRAM WILL ASK YOaU IF YO WANT TO CHANGE"
Q260 FRINT. "A CERTAIN VARIABLE. IF YOU DON'T A& DEFAULT VALUE Is¢
Q270 . PRINT, "AUTOMATICALLY CHOSEN FOR THAT PARTICULAR VARIABLE. THE"
0280 FRINT, "PROGRAM L.ISTS THAT VALUE AS DOES THE LSER GUIDE. " '
Q2% FRINT, " " v

0300 FRINT," ANSWER EVERY QUESTION. ENTER Y FOR YES AND N©
0410 FRINT, "FOR NO, " : i

FPRINT,"
R CFRINT 5 Y3 4030096 3220 0 3 2 3 3 3 3 3 3 36 Y
0740 ' CFPRINT, "ENTER THE TITLE OF YOUR RLUN. "
PRINT," : | |
FRINT, "THIS WILL BE PRINTED AT THE TOF OF MOST PAGES OF YOUR"
FRINT, "OUTFUT, FLEASE RESTRICT YOUR TITLE TO ONE LINE."
: READI(S. 4) (TITLE(N)val 72)
3% 4 FORMAT(72A1)
U4U0 . WRITE(Z0.,5) (TITLE(N)Y,N=1,72)

0410 = FORMAT (72A1)
(14550 FRINT," ©
04320 FRINT 5 ¥ 33636 48 30 30 46 3 36 36 396 36 36 30 30 45 2 3030 3030 30 30 30 B0 3030 360 3030 4 36 3 H R H H 3 WA F R H 3"
04410 FRINT," . INPUT FORMULATION"
40 PRINT,"%*****************%*************%****************"
Q440 FRINT," *
Q470 . PRINT,"*%%&*********************"
0440 PRINT," "
O PRINT, "WHICH CONTAMINANT ARE YOL) INTERESTED IN?"
iTuls FPRINT, "MERCURY = 1.,  CADMIUM = 2, ARSENIC = 3.,"
5] READ, NCONT
WRITE (30, 282) NCONT
DEA0 282 FORMAT(IX.T1)
0540 FRINT," v
Q5O FRINT,"*********%**%*%****"
(R FPRINT, "DO YOU WISH TO CHANGE THE ACTION LEVEL? (DEFALULT VALUES ARE
O570 & 5.0 FPM FOR MERCLIRY, 20.0 FPM FOR CADMIUM AND 100.0
QB0 & PFM FOR ARSENIC. )"
Qw0 REAL, ANS]
QL0 IF(ANSLER."N") WRITE¢(30,20) ANS1L

0610 20 FORMAT(1X,A1," O") 3-13



Q&R0 TF(ANSLLER. "Y") CALL PROM(ANS1,ATL1,ARL)

O&HZ0 FRINT," "

0640 FRINT 5 " 36 336 38 3 0 303030 3 30 3 3036 30 30 4 1

O&HBO FPRINT, "0 YOU WISH TO CHANGE THE LEVEL OF ENFORCEMENT® (DEFALLT"
QhLO FPRINT, ™ VALUE IS 100 %"

DE70 REALY ANS2

QA0 IFKANQZ.hu."N") WRITE(30,20) ANSZ

Q690 IFCANSZ2.EQ."Y") CALL PROM{ANSZ, ATZ, AR2)

Q7040 FPRINT," "

Q710 FRINT 5 " #3263 30 338 3¢ 3638 36 36 330 34 38 303024

Q720 PRINT, "L YOI WISH TO ELIMINATE IERTAIN MONTHS OF CATCH FOR SPECIFYC
Q730 % BPECIES?  (DEFAULT IS NO MONTHES ELIMINATED.)"

Q740 CREAD, ANSZ ' '

O7E0 TF(ANSILED. "Y") GO TGO 10

O740 WRITE(30,20) ANS3

Q770 Soa TO 40 ,

Q780 10 PRINT, "HOW MANY SFECIES?"

Q730 READ, .3 -

OR00 O WRITE(RO, 202) ANSGE, O3

OR1O 3202 FORMAT(O1X.A1.1X,12)

Qe Lo 30 I=1,U43

OR320 FRINT, "ENTER THE SPECIES NUMBER AND THE NUMBER 0OF. MONTH= TO"
Q840 FRINT," BE ELIMINATELD. (LUF TO 6 MONTHE, )"

Qa0 READ, ATIZ(I) N3

REQ WRITE(20,24) AIZ(I), NI

OQ/H 24 FORMAT(1X, I2,1X,T1)
8 FRINT, "ENTER THE SPECIFIC MONTHS (ONE FPER LINE) USING THEIR

VO &STANDARD NUMBER. I.E. JANUARY = 1, FEBRUARY = 2.
Q00 [ 25 =1, N3 '

ovio C READL AAR(T, LD

; 25 CONTINUE

PRI WRITE (20, 26) (AAZCIs 00 =1, N
ide pOT FORMAT (1L X612

QRS0 0 CONTINUE '

ODeE0 40 PRINT,”

QW70 FRINT ;1365536 38 395 336 303030 36 36 303203 31 :

020 FRINT, "DO YOU WISH TO LIMIT LOCATIONS OF CATCH FOR SFECIFICY
QP FRINT, " SPECIEST (DEFAULT IS Akl LUCATIONS INCLUDED, "
1000 READ, ANS4 ' S )

IF(ANS4 . EQ."Y") GO TQ S0

WRITE(3Q,20) ANZ=4 '

1 ¥ S0OTO R0

1nﬂn 5O PRINT, "HOW MANY SPECIES ARE INVOLVEDR?"

1050 REAL, .14

1040 WRITE (20, 307) ANS4, 4

1O70 na &0 I=1,.04

100 FRINT, "ENTER THE SPECIES NUMBER AND THE NUMBER OF LOCATIONS
1Q%0 Y THE SPECIE" C X
100 PRINT, "WILL BE DIVIDED INTO. (P 1T 7.0 *
1110 READ, AI4(I),.N4 '

1120 WRITE(30,24) AI4(1), N4 .

11320 FPRINT, "ENTER SPECIFIC LOCATION: ANDN CORRESPONDING FPERCENT
1140 % VALUE. COSEE USER O GUIDE FOR LOCATION CODES AND ’

1150 AN ENTRY EXAMPLE." L R

11460 ' 7600 k=l . N4

1170 READ, ARG (T 01), Ah4(I,lJ)

180 70 CONTINUE : o

' WRITE (Z0,72) (AAR4(T, ) ARG, ), dl=1,N4)

72 FORMAT(IX,7 (A1, 1X.F&.2))

©&O CONTINUE

I8 F'RINT'I H 1]

FPRINT y "' 35303 38 2036 35 538 3036 36 30 36 30 3 36 30 36 38 . )
FRINT, "DO YOU WISH TO DIVIDE ANY SFPECIE BY WEIGHT? ¢

o
1




1350
1260

1270

1230
1290
1300

1310

1330
1250
1240
1390
13460
- YE720
1380
1390
1400

1410

1420
1430
144G
1450
1460
147¢
1430
1490
1500
1510
1520
150
1540

1540
1570
1580
1590
1400
1410
14620
1(::-:{2(;)
1640
A4S0
1460
FT&70
1680
146W0
1700
1710
1720
1730
1740
17%0
1760
1770
17&0
1790
1800

1 O0

&L72
110

120

130

75

140

150

140

238

170

PRINT, " (FOR DEFALL.T VALILIES SEE USER GUIDE)M
READ, ANSS .

CIF(ANSS EQL. YY) GO TO 90

WRITE(20,20) ANSS

GO TO 110

FRINT, "HOW MANY SPECIES?"

READ, S

WRITE (30, 302) ANSS, S

FRINT, "ENTER SPECIES CODE, THE SPECIFIC WEIGHT IN GRAMS, AND"

PRINT," THE PERCENTAGE BELOW THE ENTERED WEIGHT. (IN THAT CRDER.)"

00 100 I=g,Js

READ,AISCI) ARS(IL 1) ARS(I.2)

CONTINUE

WRITE(30,4672) (AIS(I).ARS(I,1),ARS(I,2).I=1,.J5)
FORMAT(IX, 12:F&.0-.FS.2) :

FRINT," ¢

FPRINT 5 " b 36 384635 3 4 25 35 56 3 30 40 30 30 36 36 3630 3 3 0 36 36

PRINT, "DG YOU WISH TO LIMIT THE SPECIES EATEN BY CONSUMERS Y
FRINT, " (DEFALLT IS ALL SFECIES INCLUDED. )"

READ, ANSG

JF(ANSALER, "Y") GO TO 120

WRITE (330, 20) ANSA

GO 7O 140

PRINT, "HOW MANY ™"

READ, J& '

WRITE (30,302) ANS&, J&

FPRINT, "ENTER SPECIFIC SFPECIES CODE (ONE PER LINE)."

no 130 I=1,J46

READ. ALI&(I)

CONT INUE

WRITECR0, 752) (ATACI), I=1,.44)

FORMAT(1X,12)

PRINT," v

FRINT 5 " 40303636 4 36 36 36 3 35 30 3 30 38 3 36 3036 30 3 23630 3 3 36 34 34 7 :
PRINT, "DO YO WISH TO EXCLUDE CERTAIN SPECIES EATEN: BY
LEONSUMERS P -
FRINT, " (DEFAULT I3 NI SPECIES EXCLUDED. )"

READ, ANS7

TF(ANS7.EQ."Y") GO TO 150

WRITE(20,20) ANS7

GO TG 170

FRINT, "HOW MANY?"

READ, J7 :

WRITE(20,3202) ANS7,J7 :

FRINT, "ENTER SFECIES CODES  (ONE FER LINE)."

DO 160 I=1,47

READLAI7Z(T)

CONTINUE

WRITE (20, 2832) (AI7(1),I=1,J7)

FORMAT(I1X,TI2)

FRINT,» "

FRINT 5 " 3540336 3030 35 36 363 1 30 36 96 36 30 36 30 3 36 35 34 6 3638 1

PRINT, "DO YO WISH TO SUBSTITUTE & NEW CONTAMINANT MEAN AND
% STANDARD DEVIATON"

FRINT, "FOR A SPFECIFIC SPECIES? (DEFAULT IS NO SURSTITUTIONS, "™
REALD, ANSS :
IF(ANSSLER,"Y") GO TO 1820

WRITE(30,20) ANSS

G TO 200

FRINT," HOW MANY SPECIEST?Y

READ, .13

WRITE (20, 202) ANEG, 8 : v
PRINT, "SPECIES CODE, NEW MEAN, NEW STANDARD DEVIATION"
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1w'n _ Do 190 I=1,.03

1390 READ, AIS(I) . ARE(I, 1) ARE(I,2)
1900 190 CONTINUE |
1910 - NRITE(&D'QJW) (AIB(I)ARB(I, 1), ARW(I,E),ImiyJS)

1720 918 FORMAT(1X,12,1X,23F&.4)
1930 200 PRINT,* ¢

1940 PRINT,“a***********************"

1 0 PRINT, *DO YOU WISH TO SUBSTITUTE ONE DR MORE SPECIES FOR AMOTHER?
1960 & (REE WUWSER GUIDE FOR DEFAULT VALUES.,)"

S AN] READy, ANGY ' '

1920 IF(ANS9D . EQ. "Y") G0 TO 210

1980 WRITE(30,320) ANSY

EO00 GO TO 230

2010 210 PRINT, "HOW MANY SUBRSTITUTIONS ARE INVOLVED®®

2020 PRINT," " -

’ FRINT, "WHEN ENTERING THE NUMBER OF 'UB”TITHTIUNS "

FRINT, "DO NOT JEST ENTER THE NUMBER OF SPECIES TO BE SUBSTITUTED FOR"
PRINT, "BUT THE TOTAL NUMBER OF SUBRS TITUTIHNC.“

2060 READ, 17

FO70 WRITE (20, 302 )ANMW I ‘ ' .
2OEO FPRINT, "ENTER SFECIES TO BE SUBSTITUTED FOR, ©

-0 PRINT,"“PE(IF~ REING SURSTITUEDR INTO, FPERCENT.”

F100 [y 220 I=1,J9

K B EW REALLAIF(IL 1) AIP(T 2)yARY(T)

Z100 @20 CONT INUE

S1E0 WRITE (30, 1032) (AIY(I,1),AI%C(I.2)ARP(I), I=1,49)

“140 1052 FORMAT(1X,12,12.-Fb.2)
2IBO 230 PRINT,"

W 40 FRINT 5 " 90383635 336 38 3 35 36 75 36 36 36 36 36 36 33 636 V'
B VAVE FPRINT, "3 YOU WISH A& NEW ADI? (DEFALULT VALUES ARE 72.0MCG/70KG FOR

& CADMIUM, 30, OMCG/70KG FOR MERCURY, AND S00.0MCG/70 KG FOR ARSENIC) ™
FRINT, "ANSWER WITH FOLLOWING FORMAT: Y,NEW VALLUE 0OR N,O"
READ, ANS10, AR10 ' ’ ' :
WRITE(30,1072) ANS10,AR10
1078 FORMAT(1X-A1,F4.1)
FRINT, " "

ﬁqn ' PRINT, "33 59538 33 3 36 35 35 36 330 3 35 46 30 36 30363 46 3645
“2?0 FRINT, "DO YO WISH TO ONLY INCLUDE CERTAIN CONSUMER STATEST"
HELO FRINT," (DEFAULT IS ALL STATES INCLUDED.)®
7?7ﬁ REAN, ANS1 L

280 IF(ANS1L.EQ. "Y") GO TO 240
. - WRITE(30, 20) ANS11
G0 TO 260 ,
PRINT, "HOW MANY STATES? (UP TO 25.)"
READ, .11 -
WRITE(30,302) ANS11,.J11
PRINT. "ENTER SFECIFIC STATES USING THEIR APFROPRIATE *
FRINT, " (FOST OFFICE) TWO-LETTER ABBREVIATION. (ONE PER LINE)" )
DO 250 I=1,.11
READ, AA
AALL(I)=AA
" CONTINUE ,
WRITE(30, 1142) (AALL(I); I=1,J11)
FORMAT (1X> A2) '
PRINT,"
FRINT » " 46364505030 3036 60020316 230303 39 1 7
PRINT, "D0 YOU WISH TO EXCLUDE- CERTAIN CONSLUMER STATEST!
PRINT, " (DEFAULT IS NO STATES EXCLUDED. )"
READ, ANS12 o
IF (ANS12.EQL "Y") 50 TO 270
_ WRITE(30,20) ANSLZ
SARO GO0 T 290 -
2500 2707 PRINT, "HOW MANY STATES? (U TO 25.)" . 3-16




REALL, .12
WRITE(230,302)ANS1Z, 12 ‘ » '
FRINT, "ENTER SFECIFIC STATES USING THEIR (POST OFFICE)"
FRINT, "TWO-LETTER ABBREVIATION. (ONE PER LINE)"
o 280 I=t,.012
REAL AA
AALZ(T)=AA
280 CONTINUE
WRITE(Z0, 1142) (AALZ2(I) . I=1,1412)
S90 PRINT." "
PRINT 5 " 53446303 3 30 36 3 30 30336 30 3 5 36 0 S H 36
FRINT, "DO YQU WISH TO CHANGE THE QUANTITY FACTOR FOR ANY SFPECIE®"

RETO PRINT. " (DEFAULT IS5 GUANTITY FACTORS AS IS.)"
240 READ, ANS13X

P50 IF(ANSIZ.ER."Y") GO TO =200

20 WRITEC(30,20) ANS13

R670 GO TO 220

ABO R00 PRINT, "HOW MANY SPECIES?"

EY0 . READ, LR

H7O0 T OWRITEC30,302) ANS1X, 13

2710 FRINT, "ENTER SPECIES NUMBER AND ITS QUANTITY FACTOR®
DTRO Do 210 I=1,Jd13

27RO REALL ATL3CI)Y, ARLECT)

2740 310 CONTINUE

27%0 WRITE (30, 1332) (AII“(I)vQRl (1), I=1,J13)

2760 1232 FORMAT(1X, 12,.F5,
2770 320 PRINT," v
: PRINT,"***********************"

FRINT," DO YOI WISH TO CHANGE THE FREQUENCY FACTOR FOR ANY SPECIE?"
FRINT," (DEFALILT IS FREAQUENCY FACTORSE AS IS.)"
READ, ANS1 4
IF(ANS14.EQ."Y") GO TO 330
WRITE(Z0,20) ANS14
GO TO 350

20 PRINT, "HOW. MANY SPECIES?Y

READ, 114
, WRITE (30, 302) ANS14,.014 :
<BEO FRINT., "ENTER SPECIES NUMBER AND ITS FREBUENCY FACTOR. "
2820 By 340 I=1,.114 :

2900 READ,AT14(1),ARL4(T)

*Vlﬂ 240 CONTINLE . ] )

e wRITI(“n,J F2) (AT14¢1).AR1A(T), I=1, 1 4)
2EQ FRINT, " ’

V40 FRINT," "

2950 FRINT," ®

2REQD o PRINT 3 " e 36530 004040 36 3046 30 30 9630 2 3036 36 3030 3036 30 30303000 3030 30 30 H 30 30303046 10 303030 3030 030 R H R H 4 4V
70 PRINT, " QUTFUT .- DESIGN® ,
2RO FRINT 5 * 3640300 50 20 34 0 33030 30 304 30030 30 340 5 30 3 303030 3030 38 30 0 30 3030 30 30 3030 30 30 30 3 S0 2030 36 36 2 36 3 0 383
2990 PRINT, "NOW WE MUST DESIGN YOUR DESIRED OUTPUT." '

FJO00 PRINT,"AS YO KNOW THERE ARE SFECIES DATA OUTPUT AND CONSUMER
3010 & RIGK QUTPUT."

IOR0 PRINT," "

AOTO FPRINT, "THE SFECIES OUTFUT CONSISTS OF A TAEBLE OF INFORMATION"
2040 FRINT, "CONCERNING THE NUMBERZ OF FISH FER SFECIE THAT WERE USEDY
J0O0 FRINT, "BY THE MODEL AND A LIST OF ALL SUBSTITUTIONS."

aHAH FRINT,"
X O PIRINT 5 P26 4 3 35 26 35 3036 40 3 36 3 36 3 36 36 38 3 3 4034
FRINT, "I YOU WISH TO DELETE ANY OF THIS QUTPUT?Y

O REAL, ANS 15

2100 WRITE (30, 1492) ANSLS

A0 1492 FORMAT(1X,A1)

2120 IF(ANS15.ER. "Y") GO TO 360 ' 3-17-
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H140
A1EQ
B1AEO

.44(”)
2410
420
LTy
2440
JA450
2440

S A470

2450

RL40
BREI0
BEHEO
RBETO

BEAO

R0

BEO

1632

2P0

400

405

FPRINT, "0 YO WISH TO DELETE THE TABLE™Y

READ, ANS1 6 :

WRITE(R0,14%92) ANS1A _

FRINT, "DO YO WISH TO DELETE THE SURSTITUTIGNS®Y

REALD. ANS17 s .

WIRTTE (30, 1492) ANS17

F’,uF'\vIN‘I", ¥ &

PRINT, "ONE PART OF THE CONSUMER RISK QUTPUT IS A LIqT oF"
PRINT. "THOSE CONSUMERS NHﬂ ARE AT A LERTAIN RIsk.

FRINT, " "

FRINT 5 "33 030 3038 3 3 3 30 1 0 5 36 4 B 3 1 "

FRINT, "DO YOU WISH TO EEEFR THIZ PART OF THE HHTPHT”"
READ, ANSLZ

WRITE (30, 14%5) Aqu

IF(ANSIZ.ED, "YY) GO T 380

GO TG 23%0

FRINT, "ENTER THE RISK VALUE FOR THIS OUTPUT."

READ.ARL1&®

WRITE (20, 1632) ARLS

FORMAT (11X F6&6,.3)

PRINT," "

FRINT, " "

FRINT, "NOW WE MUST DEFINE THE ACTUAL OUTFUT GROUFS THAT"
PRINT, "YQOL WISH TO EXAMINE. FOR THE DEFAINLT GROUFS SEE THE®
PRINT, "USER GUIDE, Y

FRINT," "

PRINT 5 " 346440 46038 3030 35 36 35 33030 90 30 2030963090 3 38

FRINT, "DO YOU WISH TO ADD ANY OUTPUT GROUPS?

FRINT, "IF S0, ENTER Y AND THEN THE NUMBER OF GROUFPS YOU WISH TO®
PRINT, "ADD. IF NOT,. ENTER N AND THEN O- (ZERO).,"

READ, ANS1%9, 419

WRITE(30,302) ANG19,J19

IF(ANS1?.EQ,"Y") G0 TG 400

GO TO 420

FRINT," ¢

PRINT, " .

FRINT, "FOR FACH GROUF WE MUST PUT IN OF TAKE OUT CERTAIN
FRINT, "VARIABLES.,  THESE VARIABLES (IN ORDER) ARE:"™.

FRINT, "MALE, FEMALE, SEX NOT RECORDED, LOWEST AGE, LPFER AGE,"
PRINT, "AGE NOT REPDRDED, ANLD  NON-EATERS. " ‘

FRINT,* : .
FRINT, "FOR EACH GROUF ENTER 1 FOR IN OR O FOR OUT FOR EACH
FPRINT." VARIABLE. FOR AGE VARIABLES ENTER THE APPROFRIATE ¢
FRINT, "NLIMBER., *

oo 410 JI=1,.019

F‘R)‘NT" L1 H

F'R I N"' N n "'

WRITE(4,40%) 1 _ _

FORMAT (1 X, "ADDITIONAL GROLUF NUMBER",2X.12)
PRINT,"**%*****#***********%***************%****%*****"
PRINT, "MALE"

READ,ATL19(I, 1)

FRINT, "FEMALE"

READ.ATLD0I, )

FRINT, "SEX NOT RLLGRDEH"

REALLATLI9(I, )

FRINT, "LOWER AGE LLIMIT®

READLATID(I, 4) )

FRINT, "LIPFER AGE LIMIT® -

READ, AT19(I,5)

FRINT, "AGE NOT RECORDEDR"

REALLATIII(Y, &)

FRINT, "NONEATERS"
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a7
A7EC
H7R0

270
J880
B8R0
FDO0
L0
AP0
HEHO
AR40
BR0
RPEQ

970

AYER0
CROR0

410

1952

420

00

()

4000 -

4010
4020
4030
4040
AON0
4060
4070
4030

4090 - -
4100

4110
4120
417320
4140
4150
4160
4170
4180

100

200

250

SO0
400
410

510
SO0

41590 -

READ, ATLI9(T,7)
CONT INUE
WRITE (20, 1952)

((AT19(I, 0D, dd=1,7), I=1,.01%)

FORMAT (1X, 311, 1%, I3,211)
PRINT," »
FRINT 5 " 36363036 36 240 390 36 30 30 36 3 36 40 30 35 30 34 363 36 30 36 38 30 30 3 3036 40 3 50 36 46 35 36 363030 30 36 4 26 30 F 34 9
CPRINT," ©
WRITE(&,500) TITLE

&

FORMAT (11X, "THIS
FPRINT," "

RLUIN IS ENTITLEDR", /71X, 72A1)

FRINT, "TO COMPLETE THIS RUN OF THE MODEL"
PRINT," ENTERS CRUN FINISH"
STOP
END

SURROUTINE FROM
DIMENSION AL (99
INTEGER Al

(ANZS,. AT, AR)
Y2 AR(9T)

CHARACTER #1 ANSF

PRINT, "HOW MANY SPECIES IS A NEW VALUE TO BE APPLIED?

TG 99)
READ,

IF(J.ER.P9) GO TO 200 ’
PRINT, "ENTER THE SFECIES NUMBER AND THEN THE NEW VALLUE., "

DO 100 I=1,.
READ.AICI) . ARC(]T
530 TO 400

PRINT, "DO YOU WANT THE SAME VALUE AFPLIED TO EVERY SPECIET"

REAL, ANSF
IF (ANSP . E@, "Y")
GO TG S50

)

GO TO 250

FRINT, "ENTER THE NEW VALUE."

READ, ARR

DO 200 1=1,99

AR(I) =ARR
AI(I) =]

WRITE(30,410) ANS,.J

FORMAT(1X.A1,1X
DO SO0 Is=t,.d
WRITE(S0,%10) A
FORMATC(IX, 121X
CONTINUE

RETURN

ENID

s I2

ICD).ARCI)
Fa4.1)

(FROM

[INE
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()()1()]'

OO0
QOACHT
Q70
QRO
DOPO:
OLO00
01100
CHL 2o
01300

O 400
0150
0160
o170
GLEa0
OLw0
OO0

. U’du
OEE0
Q240
Q270

3ER0
OO0
Vnetu

04HU

G410

Q420
Oq450
Q440
O850
0440
08470
QREO
0490
ORO0

'(ﬁ“,7c)
uhﬂn

n/ﬂn
i

INFUT. ,
I.LEVEL PER
CONTAMINANT LEVEL IN EACH INDIVIDUAL CONSUMER,
FINALLY ESTIMATES
I 3 b 3 30 30 M 3 9F 3 36 3 36 3F 3 3 38 36 3 3F 3 38 36 30 3R 30 4 36 3 30 36 2 36 3638 36 3 3 36 30 36 38 30 30 30 0 30 3E 30 36 36 36 3 30 36 36 30 A 3 36 0 H B

DIMENSION

Table 4,

LIMENSION
DIMENSTION
DIMENSTON
DIMENSION
DIMENSTON
DIMENSTON
UHARALTER
CHARMITER
CHARACTER

IT UEES

THE MODEL FIRST CALCULATES
SPECIE,

Listing of Main Program in Consumer-Risk Model.

CONTAMINANT /CONSUMER RISK SIMULATION MODEL

U *%%w%%**%%*%*#**%*%*%***%INTRDDUGTIDN*%***%*%*******%****%*********%
% OAIMULATION MODEL PROGRAM SIMULATES THE
EATING HARITS OF THE AMERICAN CONSUMER AND CALCLLATES
THE HEALTH RISE INVOLVED WITH CONTAMINANTS
»FT(\F“‘1C1[1

SEAFQOD

IN EATING
TNW MAJHR FIIE* ~e A CONTAMINANT/

53 FILLE A% DATA

THE MEAN CONTAMINANT
THE MEAN INTAKE

AND

FOR EACH CONSUMER.

[rey—.

THEN CALCULATES
THE HEALTH RISK

PARAM (29, 12) »LOC(P?,8) , FLOC (%9, 7) , MOEL (99, 7) ’
CALC (11,7, 2) LEV(A)  BF (YY) L FF (99), 5TD(7, 2

MONCE)Y > LINCPD, 7)), NAME(?29, 735 TWA(R0) . NCT (20) . MIX(9%9,99)
XMIX(2%), STINCZS), ZTOUT (25) » SFINCEY) , SPOUT (%) . MNTH (&) ¢
GROZO,8) .0 (99) s FR(9?) s ADIWT (7, 3) s RELV(4) , REK (20, &)
MINC7,2)MAX(7:2)NNR{&) - PNR (&) FAR(&) . SP(12)

ABNAME (92) 5 XNNR (4 ), TOTAL (&)

#1 LOC, §X, 51,82

#1 ANSL, ANSZ, ANSZ, A
#1 ANSLL, ANSLZANSL13,

‘4 ANST, ANZA; ANST7 , ANSR, ANSY, ANS10

NEL 4, ANS1IS, ANSLA, ANS17, ANS1E, ANSLY
CHARACTER
CHARACTER
CHARACTER

. CHARALCTER
CHARACTER
CHARACTER
CHARACTER #10 NCT
CHARACTER TITLE #1 (72)

INTEGER ER, ERR, SFIN, SFOUT, GR, AGE, 5F, 2,
REAL MIX:MN,MIN, MAX, NG, LEV.E
DATA ARIWT(1,1) /7. /s ADIWT (2, 1) /715,

SADIWT (4, 1) /56, /7,

BATITWT (S, 1) /7207 ADINT(A,i)/74 /Yy ADIWT(7.13/78. /7, ADINT(i,“)/7 /,

SADIWT (2,30 /715, /7, ADIWT (R, 3) /31, /- ADIWT (4, R) /54, 7/, ADIWT (5, 3) /70,

SADIWT (4, 3) /69, /7 ADIWT (7 3) 7650 /- ADIWT (123 /7. /7 ADTWT (2. 2) /15

LADIWT (3, 2) /31, /- A0IWT (4, 2)

LADIWT(7.2) /&4, /

DATA RSLV(1)/0.50/,RELV(E)Y /0. 30/, RELVIE) /0. 10/,

LRAELV(4) /0. 05/ . RELV(R) /0. 01/, RELVE) /0, 001/ -
DATA LEV(J)/ O/ LEV(Z2Y/.S25/7. LEV(EY /1. 282/, LEV(4)/1 &H4T/

LA LEVIS) /2. 3267 LEV(GL) /3,097
NATA NuT(i)/"MhRCURY B/LNCTCZ2Y/"CADMILIM
ATA NCT(R) /Z"ARSENIC "/

0o 1 I=1,9%
XMIX(T)=Q,
SEPINCI) =0
SPOUT (Y ) =0
A S EC -
MIX ( I -;.d)x(.').

1 CONTINLUE

o 2 Isy, 9w

BF(I)=1.0
FF(I)=1.0
o2 od=1,123

2 FARAM( T, .0) =0,
Do 3 Isy,ew
[ 2 J=1,R

#2 STIN, STOUT,ST,53

#3 LIN:MON, $4, 5TATUS, 835
#4 NAME

#5 ABRNAME

#7 ID

AwE

RaK

/A ADTWT (Ey 1) 751 /4

/7
/G2 ADIWT (5, 2) /59, /7, ADINT(é,J)/A4 !

"/
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0620 = LOCCY, d)y="Z"

O&A0 o o4 I=1,9¥
O&40 PARAM(I, 3)=100,
QA0 Do 4 =1,7
ObLbL0 LINCT, d)=n "
04670 FLOCCT, o) =0,
OLEQ MOEL (I, u0) =99
O&LPO 4 CONT INUE

G700 DO S I=1,11
0710 Do S Jd=1,7
O720 CCALC T, 1)) =0,
Q7320 CALT Ty 2) =0,
0740 5 CONTINLUE

0750 NG=123, 4564
O76Q . Do S0 JS=1, 25

0770 STINC(ES)=nZ 2"
0780 SO STOUT (S )Y=ngz7e
0720 . ISPE=1

OR00 NGR=Z
OR1O IMIXE=1
OR20 - IRISKE=1
QR3O RISK=,05

IMA=0
IFE=0Q
INR=()
OR70 MEAT =0

O D0 18 Is=1,20
DRIO o1& dd=1,8
QO GROI,hl)=0
W10 18 CONTINUE
owe0o . Dy oLy I=1,2
QW20 GR{I,4)=0
w40 GROI,S5) =100
QPE0 GR(I, &) =1
Q24,0 Do 20 J=1,3

QP70 O GROI, M) =1
R 20 CONTINUE
OO0 19 SONTINUE
1000 GRO1,7)=1

1010 GR(2,7)=0
1020 Lo 30 I=1,20
1030 N0 30 =1, 4

104D 20 RSK(I, =0
10500 wasras READS ABBREVIATED NAMES FILE (ABNAME) ####%%
1Q4LO Dy 146 I=1,9%
1O70 REALDCZS, 15) ISF, ABNAME CTSF)
1080 15 FORMAT(IZ,A5)
1090 146 CONTINUE
11000 s READS NAMES FILE S84 8 3538 55 54563 3 0853 6 H 030 H 3 3 4
1110 . Do 310 I=1,99 ‘
1120 READCZ, 303) TSP, (NAME(I 1), 0=1,7)
LLIRO 308 FORMATOIX. 12.784)
1140 IFCISP.EM. L) GO TO 210
1180 WRITE (20, 309) (NAME(I,.0),.0=1,7)
1140 3209 FORMAT(1X,7A4, 22X, "THERE 1% AN ERRDOR WHEN READING THE NAMES FILE.'™)
1170 310 CONTINUE _
P1a0C sxxsdt THIS SECTION READS ANSWER FILE AND WRITES FIRST PAGE OUTFUT#
1170 READ(Z20,101) TITLE
1200 101 FORMAT(72A1)
L2100 #xCONTAMINANT %

. READC3I0, 102) NCONT
102 FORMAT(1X,I1)

WRITE (20,200) TITLE
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FORMAT("$THE TITLE OF THIS

1250 200 RUN IS "272601./7/77)
1240 CALL DATIM(ASR)
1270 WRITE(Z0,205) AR n
12830 205 FORMAT("TODAY S DATE IS5 Y,A2, ", ", 10X, "THE TIME IS ", F&.3,".",/7/)
1290 GO T (201,202, 203) ., NCONT
1200 201 CALL MEREURY(MIX,PARAM,ADI)
1210 G0OTA 200
1320 208 CALL lADMIUM(MIX PARAM AUI)
[REICTY 3TO 200
13240 203 CALL ARSENIC(MIX, PARAM, ADT)
1350 200 READ(30, 103) ANSL. .03
1260 102 FORMAT(1X,A1,1X,12) ,
1370 IF(ANSY1.ER."Y") GO TQ 104
1280 GO TO 107
1390 104 DO 106 I=1,1
14000 w#ACTION LLEVEL##
1410 - READN 30, 103) ISF, FARAMIISP, 2
1420 10% FORMAT(1X,12,1X-F4.1)
1430 106 CONTINUE '
1440 107 READ(Z0, 103) ANS2, J2
14%0 TFOANSZ.ER, "Y") GO TO 108
14460 GoOoTO 110
1470 108 00 109 I=1,J2
14800 w#ENFORCEMENT (EVEL## :
1470 109 READCZO0,105) I5F, FARAMOISF, 3)
1500 110 READCZ0, 103) ANEZ, 03
510 IFCANSILERD."Y") GO TO 111
y GooTC 11é
A0 11 DO 11S I=1,J3
lwau READ(BO,llz) ISP, N3
CIESO 112 0 FORMAT(IX, 121X, 11)
1E&EOC #3MONTHS FLIMINATED**
1570 READ(30,113) (MNTH(N) . N~1 N
1530 113 FORMAT(1X,412)
1590 00 114 N=1.N3
1600 TMOELCISF, N+1)mMNTH(N)
‘ 114 CONTINUE
115 lﬂNTINUF
114 READCI0, 103) ANS4, U4
IFC(ANS4.EQ. "Y") G0 TO 117
1650 GO T 120
1660 117 D0 119 I=1,.04
14670 REAL(30,112) ISF,N4
16800 wel BCATIONS OF CATCH AND 7 LOCATION®#
1490 TREADCE0, 118) (LOC(ISP,N+1) , PLOC (IS FaND N 1, N4)
1700 118 FORMATC(LIX, 7(AL: 11X Fa.2))
1710 119 CONTINUE
1720 120 READEZ20, 1032) ANSS, S
1730 IF (ANSSER, "Y") GO TOo 121
1740 GOTO 124
780 121 [0 123 I=1,J5
ot nDIVIDING WETGHT AND % LOWER WEIGHT##
READC30, 122) 15F, PARAMOISF. &) - PARAM(ISF, 7)
122 FORMAT(1X, I2,F6.0,F5.2)
FARAMUISF, 3) =1, ~-FARAM(IEF, 7))
2% CONTINUE
24 READC30,103) ANSL, . J&
ITF(ANSAEQ."Y") GO TO 125
A GO TO 128
MO LEE DO 127 I=i, 06
20 #RSFECIES EATEN BY CONSUMERS KEFT IN## -
REALDN(ZO0, 124) SRPINCI) -3-22

b6 FHRMAT(IX )



laso 12 CONT INLE :
18920 WRITE(20,210) C(NAME(SPINCI) 2 K)o kK=1,7)5 I=1 b
1200 210 FORMAT("THIS RUN EXAMINES ONLY THOSE CONSUMERS WHO ATE ",
1’1“ o &794:/7u(47x 7R4,7))
E 128 READCE0, 10O32) ANS7, U7

19230 IF(AN' CERL YY) GO TO O 1Ew
1540 GO TO 12

1250 12% DD 130 I=1,.07

1R60C ##E5FECIES EATEN BY CONSUMERS LEFT QLT3

1270 READCZO, 124) SPOUT(I?

1920 13230 CONTINLUE

1990 WRITE (20,215 ((NAMEC(SFOUT (T o) s k=17, I=1,.07)
FO00 215 FORMAT("THIS RUN EXCLUDES THOSE CONSUMERS WHO ATE .
2010 L7A4, /542X, 7A4, /))

20 131 READ(ZO, 103) ANZE, .

20320 IF(ANSS, EQL Y)Y GO Tu 132

2040 G0 OTO 135

2050 132 D0 134 I=1..03

20600 ##SUBRSTITUTED NEW MEAN AND STANDARD DEVIATICGN*#

2070 READ(230, 133) ISP, PARAMCISF, 11) . FARAM(ISF. 12)

S2080 133 FORMAT(1X,I2,1X.2F6.4)
ZO90 134 CONTINUE
2100 125 READCZ0, 103) AN'W,IJ

2110 : IF(ANS, EG."YY) GO TO 13246

2120 GOTO 13w

E1E0 124 D0 138 I=l,.0%

21400 ##=UBSTITUTIONS 4

2150 READCIO, 137) 151, 1582:F

2140 137 FORMAT(IX, 12, 12.FAL2)

2170 MIXC(IEL, I52)=F

2180 138 CONTINUE

1Ol waNEW ADIww#

2200 139 READ(R0.140) ANS1G,A10

2210 140 FORMAT(1X.A1.F4.1)

222 IF(ANSL1O0.ECL "Y") ADI=A10
READ(ZD, 103) ANSL1..411
IF(ANSLILI.EQ."Y")Y GO TO 141
GOTD 144

141 D 143 I=1.,.411

o ##CONSUMER STATES T
REALCZ0, 142 STINCI)

D142 FORMAT(1X.A2)

143 CONTINUE
WRITE(20,220) (STINCI),I=1,.J11)

220 FORMAT("THIS RUN EXAMINES ONLY THOSE CONSUMERS WHO LIVED IN "

LEEB(AZIX) /)
144 READ(R0, 103) ANZ1Z2..01Z2
IF(ANSIZ.ER, "Y" ) GO TO 143
GO TCE 147
145 Do 146 I=1.012
o w#CONSUMERS STATES OUT %%
RN REALDCZ0,. 142 STOUTI)
h4nu 144 CONTINUE
2410 ) WRITE(20,22%) (STOUT(I) . I=1,d12)
2420 2EF™ 0 FORMAT("THIS RUN EXCLUDES THOSE CONSUMERS WHDO LIVED IN T,
¢~“J HEE(AZ1X) )

2440 147 READ{(IO, 103) ANS13, 113

M4bu IF(ANS1Z.ER."Y")Y GO T 148
2440 GOOTO 151

2470 143 D0 150 I=1.413

S24300 weNEW GQUANTITY. FACTORS®#

2420 READC20. 149 ISP, 0F (15P)
EEOO0 149 FORMAT(1X.IZ.FS.2)
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WRITE (20, 230) (NAME(ISF,K) s k=1,7) , BF (I1SF)
E20 0 FORMAT("THE CONSUMPTION OF ", 784, 1%, "WAS INZREASED BY *,
LFS. 2,1 X "TIMES, "> //)
150 CONTINUE
151 READC30,103%) ANS14,.014
 IF(ANS14.ER, "YY) GO TO 1952
£57G G0 T 154
LWEO OIBE DO 1s3 I=1,014
2NO0U rANEW FREGUENCY FACTORSH*
GO0 READ(SO;14?) ISP FF OIS
210 NRITE(207335) (NAME(IwF P) E=1,7), FF(ICF)
ZHB0 2EE FORMAT("THE FREDUENCY OF CONSUMING ", 7684, 1X. "WAS INCREASED
: ¢ RY ", FS.E.1X."TIMES. "> //) )
@ 153 CONTINUE -
SEDOC #rDUTPUT DESIGN (PAGES IN QR OUT) ##
260 154 READ(IO. 155) ANSLS ‘
” 158 FORMAT(1X,A1) '
CHB0 IF(ANSIS.EG,"Y") GO TO 1546
2b30 GOTO 158 :
2700 1856 READCI0,15%) ANZLé&
2710 IF(ANS1&LEQL YD) ISPE=0
27RO O1E7 0 READCIO, 155) ANSLY7
2730 IF(ANSLI7.EQ."Y") IMIXE=0O
E740 193 READ(CR0,155) ANS1S :
27H0 IF(ANSIZ.ER."Y") GO TO 159
R7EO ' IRISKE=(
2770 S GO TO 141 . )
7800 ##RISK VALUE FOR CONSUMER LISTING#:
B7R0 159 READCEO0, 160) RISHK
2u00 160 FORMAT(LIX,F6,.3)
*Wlo 141 READC3ZO, lﬂn) ANS19, 1Y
IF(ANhlﬁ EG."Y") GO TG 1462
GOTO 1465 C
162 NOR=J19+2
: D0y 1464 1I=3,NGR . _
;'ﬁnr A#ALDTTIONAL GROUP VARIABLE SPECIFICATIONS®®
Ry READ (IO, 163) (GR(OI.N)N=1,7)
1643 FORMAT(LIX.32T1,18.I3,211)
164 CONTINUE )
145 IF(ISFECNEL L)Y GO TO 307 .
Toargdttd SPECTES DUTFUT HEADERS 330503 500 3030 30 3 30 5030 3030 3 30 30330 36 30 2 3036
WRITE(20,201) NCTONCONT)
HO1 0 FORMAT("$", 80X, "SFECIES DATA ON",2X,A10.//7)
WRITE(20,3202) TITLE
202 FORMAT (20X, 72Q81,77)
L WRITEZG, 3203)
2OZ CFORMAT(4SX, "#",4X, "# FER",4X,"AITIHN LEVEL"> 11X, "REJECTED", 16X
S, "CONTAMINANT® , 7X, "LOCATION") ’
WRITE (205 204) o .
BO4 FORMAT (44X, "ONY 5 2X "WTR/0ORY s 1OX "H", X "4")
WRITE (20, 305) S ’
FOH O FORMAT (45 SXy "NAME ", 24X, "FILE", 4X, "LOC", 2X, "VALUE", 2X, "ABOVE", 2X,

'wnﬂn 23X "NAME ", 2X. " 4)

ROSOU waaEdd READS QAVE WEIGHT FILE (AVEWT) 4636383698 36 4636 3630 36 2 30 36 -
4nﬁn BO7 0 Do 321 I=1,%0 '

; X ITFONCONT.ER. 1) READ(E, 211) ISP, IWACT)
TF(NCONT.EQ.2) READCS, 212)15P, TWACT)

3 IF(NIZONT . EG. 3) READ(S, 213) ISP, IWACTD)

”100 A FORMAT(IZ, 16&)

2110 31 FORMAT(IZ, &X516)

A120 213 FORMATC(IZ,12X,148)

B3O IFCISF.JER.T) GO TO 221

By o

3

SUABOVE" . 2X, "EL", 4X, "#", S5X, "%, SX, "TOTAL ", 4X, "RANGE", 4X, "MEAN/SD",
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2140 WRITE(20,320) '

SISO 220 FORMAT (2 X,"THERE IS AN ERROR READING AVEWT FILE™)
HLAQ 3P1 CONTINUE '

=170 ITP=S0+NCONT

FLEOC dxasar REAQDS SPECIES (CONTAMINANT) FILE ##3t3it43#3di4s

F1R00 wwxaws ORDER READ = SPECIESH#, LQCATION OF CATCH, MONTH

o OF CATCH, WEIGHT OF FISH, AND CONTAMINANT LEVEL (FFM).

o 1 OI:‘ 666 S A H B A FE B 5E 36 B A6 3 3 3608 36 36 36 38 36 3636 6 3 3 31 30 JE 36 3F A 36 36 I 36 36 3 63 30 R I 6 3 3
(] READCITF, 400) ISP, LOCCISF, 1) MOEL (ISF, 1) PARAM(ISF, 9)

& PARAM ISP, 10)
400 FORMAT(IZ:Al-I2,FA.O.F&.3)

TEND=0
401 IF(IEND.EQ, 1) GO TH 4z
. 1=18F
JINBO XIN=FARAM(I, =) /100,
%gvn no 450 IMM=1,7

DG 450 INN=1, 2
- MINCIMM, TNN) =99,
MAX (TMM,; INN) =0,
CONT INLUE
00 100 IN=1,11
DD 100 IN=1,7
CALCCIN, N, 1) =0,0
CALCCING JNy 2) =0, 0
CONT INUE

3

CER=0

wqﬁﬂ ERR=0
BA10C wRESTARLISHES # OF LOCATIONS AND WHETHER OFR NOT DIVIDED RY
24200C WE TGHT 3%
HA20 L=
2440 TWT=1
2450 IF(PARAM(TI &) NE.OL) IWT=2
3460 IFLOCCI2)GNED"ZY)Y GO TO 403
3470 PLOGC(T 1) =100,
3480 GO TO 405

FIAP0 403 DO 404 IL=32,8

%Hnu TFLOC(ILILYLNE, "Z") ILOC=IL~1
HEI0 404 CONTINUE '
40% CALL LOCACLIN, I, LDF)

PL.X=0.

) 406 1Ll= 1,7
BREO 404 PLX= FlX+FLUL(I ILL)
AHEQ IF(PLX LT, 99,9299, OR, PLX.GT, 100 001) ER=1
HRTO. 407 IF(MQEL(I, ) ER.9%) GO TO 402

i CALL. MONTH(I. I3PE, NAME, MOEL)

405 FARAM(I,1)=PARAM(I,1)+1

4AUU IFLOC(T,2) . NF "Z") GO TGO 409
BALO ‘ L.I=1
4(»2” l"'il','l Tﬂ 411

HO 410 IL 1.7
IF(LOCCT, 1) JERLLOC(T, TL+1)) LI=]IL

IF(LT.EQ. Q) GO TO 416

SEIGNS WEIGHT INDEX (1= LNDER WT AND 2= OVER WT)#
CIFCIWTLER. L) GO TO 412

IWET=FPARAM(I, %)

TFCIWET.ES, TWACT) ) GO TO 416
IF(FPARAM(I . %) LLE.PARAM(I, &)) TW=1

el IF(PFARAM(TI . 9) ., GT.PARAM(TI . &) ) TW=2
?/40 GoT0 417 o
] 7ERO 4 12 ITW=1 . ?5

ATEQ PARAM (T, 7) =100,



R770 4132 MO=0
BT8O0 L0 414 IM=2,7
B7RO 414 TF(MOELCT, 1) LER.MOEL (I, IM) ) MO=1
; ! CIF(MOLER. 1) GO TO 416 .
CALCOL> LI, IW)=CALC(L LI IW)+1
IF(PARAM( I, 1O) L LE.FARAM(TILZ)Y) GO TO 415
CALCC2 LT, TW)=CALT (2, LT TWY+1
StRANDOMLY REJECTS FISH WVER ACTION LEVEL#%
IFCUNIFM2(NG, 0.5, 1. 0).6E.XIN) GO TO 415 .
CALCE, LI TW=CALC (4, LT TW) +1
3 ) GO TN 416
FER0 41N CALC(AS LY, TWY =CALT (A LT, IW)+PARAM( 1, ?) #FARAM (I, 10)
ARWO CALGC7, 0.1, TW)=CALC(7. LT, IW)+FARAM(I,9)*FAHAM(I ln)%*g
3 CALCCR, LI, IW)=CALC(Z. LI, IW) +FPARAM(I . @)
s ETERMINES CONTAMINANT RANGE##
IF(FPARAM(TI S 1O)Y JLE.MINCLI- IW) ) MIN(LI, IW)=PARAM(I.10)
: . IF(PARAM(I - 10) . GE.MAXILIIW))Y MAX(LI, IW)= PARAM(I 10)
4?40 CALCO1L, LI IW)=CALC (L1, TWY+1
FWE0 4146 READCITR, 400, END=424) ISP, LOC(ISP, 1) MOEL (ISP, 1)
: 0, PARAMC ISR, 9) , PARAM ISP, 10)
IFCISFLUER, T) GO TO 408
417 D0 418 ThL=1, JLOC
CEranly DO 413 TWW=1, TWT
4nunt ##CHECKS FOR ERRORS# 3¢

4010 v IFCCALCOLE, TLL , TWW) L ER, H..ANN FLOCCTI, TLL) JGT, . Q001) ER=}
400200 418 CONTINLE

40730 IFCIWT.NEL) GO TO 41

4040 IF(PARAM(IL, 7). LT~ 0001, 0R. FAHAM(I 7) hT.lO0.000I) ER=1
4050 FARAMOT, 2)=100, mPARAM(I,I)

40460 419 IF(ERVEGLO)Y GO TO 422

4070 IF(ISPFECNELL) GO TO 421

4080 WRITE(Z20,420) (NAME(I K) k=1,7)

4050 420 FORMAT(1X,7A4,2X,"THERE I% AN ERROR IN COMFUTATIONS®)
4100 421 ERR=1

4110 GOTO 401

4120 432 IO 424 ILi=1,IL0C

4130 oo 4z4 IWW=1, IWT : . .

B1A400 ##CALCULATES MEAN, ST. DEV, %4 REJECTED. AND 7 ABOVE Al

4150 CALCOP, TUL, IWW)Y =CALC (&, TLL, TWW) /CALCOES, TLL . TWW)

41460 CALIZCLO, TLL, TWW)=CALC (7, TLL, TWW) /ZCALC (3, TLL, TWW)

4170 CALAZCE, TLL, TWW) =100, #(CALCCE, ILL, TWW) ZCALC L, TLL, TWW) )

4180 CALCCE, TLL TWW)Y =100, # (CALC(4, TLL, TWW) /CALC (1. TLL, TWW)Y)

4190 : HTﬁ(llL TWWIY=SERT(CALC L0, TLL TWW)Y = (CALC(?, TLL, TWW) ##2))

4200 : IFCISPELNE. 1) GO TO 424

4210 FOIWTLEQ.2) GO TO 449

42200 wawwwd SFECTES QUTPUT S84 5 64 3836 3030 5 0 335 3 36 350 30 303638 350 3 30 3696 30 36 36 3536 338 36 46 38

4250 WRITE (20,423 (NAME(I E) - K=1,7).PARAM(I, 1) CALC T, ILL, ThWW),

440 LFPARAM (T, 2) 5 CALT (2, TLL, TWW) » CALC (3, TLL, IWW) s FARAM (1, 3)

4250 R DAL (S, TLL, TWW) > CALT (S, ILL, TWW) > CALC (11, ThL IWW)Y,

4260 SMINCILL, TWW)  MAX CTLL, TWW) » CALC O, TLL, TWW) > STOCILL s TWW)

4270 SGLINCT, TLL) . PLOC(T, TLL) :

4230 423 FORMAT (7RG, 13X, Fha 0 1XsFbu0s X FS. 29 IXaFb . 0a 1X s Fa, 2. 2X-F4.0,

4290 SIXAF 4,0 1XsFa. 21X Fbe. 01X Fa. 2 1XaFS. 291X F4. 3 "/ aFS. 2, 1 X,

43200 YA IXFE.2) : ’

4310 GO TGO 424

4320 44% IF(IWW.NE.1) GO TO 4660

4330 WRITE(Z20.,4%5) ABNAME(L) . PARAM(I, &) -FARAMCI. 7). FARAM(TI 1),

2 SUALCOL TLL TWW) . PARAM( T, 2) » CALCCZ, TLL IWW) s CALT (3, TLL, TWW)
L FARAMCI, 2) > CALC (4, TLL, TWW) - CALC(S, TLL TWW) s CALC (11, ILL . TWW)

B0 EMINCILL s TWW) s MAX CILL, TWW) s CALCC?, TLL, TWW) > STOCILL , TWW) 5

4370 JLINCI TLL) - PLOC (T TLLD) .

4FRO 455 FORMAT (A%, 1X, "BELOW ",Fé&.0Q," GRAME AT "2 F&. 2" %" 858X F&. 01X, 3-26

B30 UFE. Oy X F A 2 IXaF A 00 1 Fa 22X F4.0, 1XsFa4. 0, 1X . F&. 241X F&. 0, 1%,



4400
4410
44 20
4430
4440
4450
44460
4470

44590
4500
4%10
4520
A530
4540
4550

BAHO
4570
45800
4590
L BL00

4610
4420
4430
44640
44650

44600

4470
44340
445
4700
4710
47320
4/30
- /4740
47%0
4760

4770C

4730
4720
4200
48410
4820
4830
4840
4:2%0
4L
4570
4230
4390
400
/491
Q320
{42320
4940
4250
8460
{70
49530
G2y
KOO0
=010
“OR20

4.0

AL
4430

424

4%

YFA. 21X FS. 21X, F4. 2, /", FS .C:lX A IXLF&LE)

GO OTO- 424

WRITE (20, 445) ABNAME(I),FARAM(I. &), PARAMITI, &), PARAM(I 1),
LCALC L, ILL, TWW) » PARAM(T, 2)  CALT (2, TLL, IWW) » CALC(E, TLL. IWW) »
AFPARAMCI, ) CALC (4, TLL, IWW) s CALC (S, TLL, IWW) , CALC (11, ILL, TWW) ,
EMINCILL, IWW) s MAX CILL TWW) » CALZC(P, ILL, IWW) , STDCILL, IWW),
RALINCI, TLL) - PLOC(T, TLL)

FORMAT (AS, 1X, "AROVE ", F&.0," GRAMS AT ".F& 2" 4" SX.F6.0,
&IXvFA 011X FS, 20 1XaFb. 0y IXFb.2:2XF4.0,1X:F4,0,1X,F&. 2, 1%y
MFE O IX Fa. 21X FS 21X F4.2, " /" FS. 2, 1 X2 A% 1XHF6. 2D

(GNTINUh

DD 425 ITMM=1, ILOC

FARAM(Y > 4)=PARAM( I, 4)+{(CALC (7, IMM, 1) #PARAM(I,7)/100. +FALF(7 IMM,2)
LRPARAMC T, 8) /7100, ) #PLIIC (I, IMM) /100,

FARAM( I, 5) =PARAM( L, S) +(CALC (10, IMM, 1) #FARAM(I,7) /100,

BACALC (10, IMM, 2) #FARAM( T, 8) /100, ) #PLOC(I . IMM) /100,

4326
1427
CEOO

10

GOTO 401

TEND=1

GOCTO 417

IF(IMIXE.NE. 1) GO TO S10

WRITE (20, 500)

FORMAT ("$", 40X, "THIS SECTION LISTS THE SUBSTITUTIONS MADE BY
SRPECIES. "5 //)

DO 530 I=1, 9%

CIF(PARAMCT, 11)  ER.0.) GO TO 530

3t 43

S0

540

3 9
T

0

IF(IMIXE.NE. 1) GO TO 521
i QUTPUT FOR NEW MEAN AND STANDARD DEVIATION. st
WRITE(20,520) (NAME(I,K)kK=1,.7),FARAM(I-11),PARAM(I,12)
FORMAT(1X: 7A4, 10X, "A MEAN OF", 2X,F&,.3,2X, "AND A STANDARD DEVIATION
8 0F", 2%, Fé&. 32X, "HAS BEEN SUBSTITUTED FOR THIS SFECIES",//7)
FARAM( I, 4)=FARAM(I, 11)

FARAM(I , S) =FPARAM (I » 1 2) ##2+PARAM( T, 4 ) #4

CONT INUE

JFCIMIXE.NE. 1) GO TO %41

WRITE (20, 540)

FORMAT (1X, "THE FOLLOWING OUTPUT ILLUSTRATES HOW A SPECIE WAS
REUBRSTITUTED FOR. M) o
### CHECKS SURSTITUTIONS AND PRINTS SUBRSTITUTION OUTPUT #8303
Do S50 I=1,99 :

DO 5%0 Jd=1, 99

XMIX ()= XMIX(I)+MIX(I,J)

B0 610 I=1,99

Ha0

B0

HEOQ
elyl
591

4000

410

IFOXMIXC(D) LT 0001) GO TO 610

IFCIMIXEL.NE.1) G TO 591

WRITE(20,540) (NAME(I.E) . K=1,7)
FORMAT(LXs /7, 10X, 7A4)

WRITE(Z0,570)

ORI A T € L 0K 3t e e e e et et et e et s e e ot o "
P 520 J=1,99

IF(MIXCI, ), 0.T. . 0001) GO TO 520

WRITE(Z20,530) MIX(I, ) (NAME( 1K) k=1,7)
FORMATIX,FAa 21X, " 4" 2X,7A4)

CONT INUE .

IF(XMIXCY) . GT. w2, 999 ANDXMIX(I) LT 100.001) GO TO &10
WRITE (204 &00)

FORMAT (11X, "% # # THESE Do NHT SUM TO 100%")
ERR=1

CONTINUE

IF(ERR.ER. 1) FPRINT, "THERE HA BEEN AN ERRCOR"
) A20 I= l e

IF(XMIXCD) W LT..0008) GO TG 420

FARAM( T, 4) =0, 3-27
FARAM(I . S) =0, :



FOROD LZO CONT INLE

BO40 Do A2t T=1,9%9

BOBO ' nn,a’l J=1, 9

SOAQ FARAM( I, 4)=FARAM( I, 4)+MIX(I,.0) #FARAM(.1>4) /100,
[OTO0 FARAM (I, S)=PARAM(I,S)+MIX (I, ) #PARAM (.1, 5) /100,
G020 L21 CONTINUE

S090 _ [ &30 I=1,99

5100 ' FOARAMCT, S =PARAM (1, 5) -FARAM{ T, 4 ) ##2

U100 ARD CONT INUIE ,

D120 IFCIRISKE.NE, 1) GO TO 759

L ROC e kdd CONSUMER RISK QUTRUT HEADERS 369546363630 3030 3030 3 30 36 36 36 36 98 36 36 30 35 3¢
5140 WRITE (20,46%0) TITLE '

SIS0 B0 FORMAT(Y$", 30X, 72A1)

140 WRITE(20,651) RISK

G170 651 FORMAT(LX, /71X, "THIS PAGE OF OUTPUT LISTS THOSE CONSUMERS
S 1RO % AT A RISK OF“.F&.2,///7)

= 90 WRITE (20, 652
MEOC 7 FORMAT (66X, "AGE NOT" Z1X."ADI")

WRITE (20, 653) v
t FORMAT (24X, "SEX INCLUDED", 4X. "AGE ABOVE", 4X, "AGE BELOW", 4X,
YURECORDED" » 4X, "NUONEATERS" , 4X, " (MCG/70KG)Y ", 4X, "RIBK", //)

WRITE (20,6%4) ALGI,RISK )
54 FORMAT (25X, "M, FHo NOT REC”, 83X, "0", 11X, "100", 10X, "IN",

CoRIIXs PINY S LOXGFE 2 bXaFALE /)
’ WRITE(20, 659) : : '
ABS FORMAT (27X, "IIAILY INTAKE (MG ", 15X, "GRAMES", 23X, "SERVINGS",
L RLEX, "GRAME", 3X » "BERVINGS" > 12X, "GRAMS" , 23X, "SZERVINGS")
: WRITE (20, 456)
LA FORMAT (41X, "UPFER", 7Xs "FISH" 24X, "FER", £X, "FER",
LEX, "FISH", 4X, "FER" , &X "PER" , 28X, "FIZH" . 4X, "FER", £X, "FER")
WRITE(20,6%57) .
L7 'FDRMAT(EX,"ID",JX,"-T" 22X "SEXY,2X, "AGE" , 4X, "AVE" ; 3X» "ALLOWEDR" , 2X,
BLIMITY, 6X. "EATEN", 22Xy "SERVING", 3X, "MONTH" , 64X, "EATEN", ZX, "SERVING"
23Xy "MONTH"» &X, "EATEN" » 2X, "SERVING" » 3X, "MONTH", / /)
O s READS CONSUMER FILE 3843633 536 36 30 36 3038 36 3036 35 36 36 3496 3 38 35 0 36 36 3035 2635 30 30 30 4638 38 34 3 363
HOC wierrsnw ORDER READS = IDW, STATE, SEX. AGE, AND 12 MEALS HAVING.
wdann SRO#, (UANTITY EATEN PER MEAL, AND FREQUENCY EATEN PER MONTH, ##
.4nuﬁ HeAf 3346 A B 33 3 B AT B 303 3 3 363 364 340 336 3 T 203540 3696 3 26 30 35 30 30 36 36 303 36 36 20 36 30 4 30 362638 3036 96 2 46
H4L0 T READCLL, 200, END=345) I, ST, SX,AGE, (SP(D) (1) FR(I), I= 1,1*)
A2 500 FORMAT(AT7, A.&,:Al I12,12¢12, 15, F3.1))

~

B430 IMA=0
H440 JFE=0
RGO INR=O
H4460 T8X=0
GH470 - NEAT=0
5460 ~ MN=0,
HARE0 Sle=0,

NML.=0
STATLS=" TN
Do s10 I=1,12

”10 TF(ERPCI) ONELO) NML=I

Lo ARSIGNS NONEATER STATUS#4
ITFONMLLER.Q) NEAT=1 ,

R REERPS OR ELIMINATES CONSUMER DUE TO HIS STATE AND/OR SPECIES EATEN®®

IF(ETOUT(L) JEQLETINCL) ) GO TO & '

P 825 IG=1,25
HEWL IF4STQUT(IS)LER, "ZZ") GO TO 225
[HL00 IF(ST.EQ.ETOUIT(I£)) ”TATHﬁ = "ot
TAEIO 22T CONTINUE -
T 20 IFCETATUS, EQ. "OUTY) GO TO 79%
A0 IFCETINCL)LER,"ZZ") GO T &
5440 STATUS="0LIT" '

650 00 B22 I5=1,25 ' , | 3-28



.,‘q/‘w'*’(.)
=70
=710
B720
=740
85740
B0
B7AH0
BT 70
. BTRO
TR0
- ERMROO
BE10
SHEA0
HEI0

R"' t"c &t’ (,

l. v/'o( ’

| At

SEHBO
HEDO
BIO0
5910
B0
SO0
5540

SenoC

HREO
ST
BeE0
B
HO00
&EOLO
HOZO0
AHQOBO
4040
&HOS0
LHOLO

&LOTOC

EHOBRO
L0200
LH100
4110
&3 20
A120
£140
£H1550
129 RN

ELT7O0

EHTRO
HLPO

L)
LRG0
6270
L0

7O

IF(ETINCIS) EQ."ZZY) GO TO 2822
IF(ST.ER.STINCIS) ) STATLE = "“IN"
e CONTINUE _
IF(ETATIIS, EQ, "OUT ) GO TG 799
= IF(SFOUT(L) JERLSPINCGL)Y)) GO TO 7
IF(SPOUT(L) L ER.O) GO TO Q23
STATUS="IN"
no 824 J5pP=1,NML
[0 824 15F:=1,99 _
TF(RPOUITCISP) LER. Q) GO TO 24
IF(SP (ISP CEREFOUT (I5F) ) STATUS=
224 CONTINUE
' IF(STATUS, EQ. "OUT" )Y GO T 799
B O IJF(SPINC(LYLEQ.O)Y GO To 7
STATLUS="0IT"
N 201 JSFe=1, NML
[y 801 ISP=1, 9% $
IF(SPINCISP)EG,. Q) GO TO 201
IFCEP(JSP) LEG. SPINCISF)Y ) STATUS="IN"
S0O1 CONTINUE
IF(STATUS.ER. "OULIT™) GO TO 79w :
#HCALCULATES CONZUMER CONTAMINANT MEAN AND =TD DEVIATION#*#
7 Do 820 I=i,NML "
QD) =R (D) HF(SP (I )+, 5
FROID=FR(I)#FF (SF (1))
MN=MN+12.#FR(I)#G{I)#FARAM(SF(T),4) /365,
SR=SD+1 2. #FROD)#Q (I ) #4280 FARAMCSF (L) s S) /3465, #42
Q20 CONTINLUE
BO=SORT (SN
##ASRIGNS SEX INLICES FOR GROUFP AND WEIGHT AiiluNMENTh**
TFOEXLEQ."M") GO T 826
IF(SXJEQ."F") GO TO &27
IF(EXJER." ") GO TO azs
G246 IMA=1 '
[5X=1
GO TO o
827 IFE=1
IS5X=2
GO TGO
mas INR=1
ISX=3
HHASSIGNS
29 JAGE=5
IF(AGE.ER, O)

"I

1]
K
-

0
b2
&

AGE INDICES FOR WEIGHT AZSIGNMENT##

JAGE=

SO

IF (AGE, GE. 1. AND. AGE. LE.5) JAGE=2

IF(AGE. GE. 4. ANDLAGE. LE. 11)
IF(AGE.GE. 12.ANDIAGE. LE. 17)
IF(AGE. GE. 18, AND. AGE. LE. 54)
IF(AGE. GE. 535, AND. AGE.LE. 74)
IF(AGE.GE.75.AND.AGE.LE.?8)
IF(AGE. EQ, 99) JAGE=S

JAGE=3

JAGE=4
JAGE=5
SAGE=4
JAGE=T

##CALCULATES PERSONAL ALLHNEU DAILY INTAKE#**

ADIF=ADTI+ADIWT ( JAGE, I5X) /70,

Do 830 IG=1,NGR

HHACCERFTS OR ELIMINATES CONSUMER FROM uHTFHT GROUFP ACCORDING
TO SEX. AGE, AND NONEATER STATLIS##

IFCCIMAGER. 1LANDLGROIG, 1) JER. 1) L OR. (IFE.ECL 1 ANDL GROIG, 2) . El,

&1).GR.(INR.EQ.I.AND.GR(IG,B).EQ.1)) GO TO &35

G0 TD #32
225 IF(AGE, Eﬁ
IF (AGE , NE.,
LGO Y0 &30

#@ ANDL. GROIG, &) NEL L) GO T 230
9? AND. AGE.LT. GR{IG, 4) . OR. AGE, hT.uR(IH’S))

IF(GR(IG,7).NE. 1. ANH NEAT.ER.1) GO TO 28320
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L2900 GROIG,B8)=0GR(IG, &)+1 _
43000 ##CALCULATES UPPER LIMIT OF APFROFRIATE CONFIDENCE INTERVAL##
6310 0 - DO 840 IRK=1,6

46320 ULEV=MN+LEV( IRK) #3D

HARZ0 IF(ULEV.GE, ADIFP) RSK(IG, IRK)=REK(IG, IRK)+1

&340 IFCOLEV.LT.ADIP.OR.RISK.NE.RSILLV(IRK) .OR.IG.NE. 1) 30 TO 240
HARO COIFCIRISEECNE. 1) GOOTO $40

LG TF(AGE.NE.¥%) GO TO 239

HA70C wawwnd OQUTPUT DOF THOSE WHO ARE AT RISKD 90383036303 300 303 5 3034 3030 3 363 3046 363
GO WRITE(20,841) ID,5T.5X, MN ADIF, ILEV, (ABNAME (SF(K) ) » B (K)
&HAP0 L, FROKD) y K=1, NML)

L£400 341 FORMAT (I X A7 32X AR BX A1 88X Fo,. 22X Fla 222X Fa 2, 5%,

&410 (AT, 22X IS 85X F4.1,6X): /5 1X,C(Aq,3x IS, 59X,F4.1,6X),/,591%,
G420 O RBAT, BX I BX F4. 1, 6X) 5 /51X 2(AS, BX, IS5 SX F4.1,46X)),

&430 GO TO 840

HA440 83%  WRITE(Z0,842) I0LST,SX,AGE, MN, ADIP ULEV, CABNAME (SF (E) ) QUK) L FRIE) 5
&HA%0 Lek==1, NML.)

AA60 R42 FORMAT(LIXSA7, 22X A2, 32X A1, 23X T3, EXaF 6.2, 2X5Fb 222X Fé. 2, 5X: 3 (AT,
L4770 LA, IS, SXF4. 15 6X) /- S1X, 3(AS, 23X, IS, SXF4. 1, 6X) /.51, 3{(A5: X, IS5,
&430 &WX FAa.1,46X) /7 51X 2(A5, 32X, 15, 5X.F4.1,46X))

&HA490 2540 CONTINUE

HBOO A30  CONTINUE

L8110 GO TQ 799

GB20 240 WRITE(20,650) TITLE

LHERO WRITE (20, 855)

ABAO B8ES FORMAT (L0X, "GROWUF  RISK", /7, 60X, "##s#t  #x4",///)
LS50 Do P00 IG=1,NGR :
AL560 DY 870 IRK=1,4

é)m.?'n __.1,‘..01 "

LB GRmh 0

AP0 BEmn v

&HALU0 ST

HALO S N ONIT

20 IF(GR(IU.1) EQ. 1)S1="M"

&R0 IF(GROIG, 2) JERL 1) 82="F"

£AHA0 IF(GR(IG, 3) . EQ.1)53="NR"

LESH0 IF(GROIG, &) JER, 1) 542" INY

L&ELO IF(GROIG, 7). EQ. 1)85="IN" . o
L7000 #ACALCULATES % POPULATION PER GROUF AT RISK AND NOT AT RISK#*
LAHBO NNR (IRE) =GR(IG, 8) ~REK (16, IRK)

LLEPQ XNNR (TRE) =NNR{ IRE) .

&700 TOTAL ( IRK) =GR (1G, )

6710 PNR(IRF)m(XNNR(IRk)/THTAL(IRV))%IOO

LT 20 FARCIRK) =100, ~PNR{IRK)

&730 890 CONTINUE : , ,

CATAOC qrwsaied GROUP RISEK OUTPLT 30353 3 33 9636 330 3 30 303463506 5036 303036 30 3038 3536 3036 303030 9 38 36 36 336
&750 WRITE (20, 856) ’ '

G760 B%A FORMAT (20X, "SEX INCILLUDEDY , 4X, "LOWEST AGE", 4X, "HIGHEST AGE"™, 4X,

&770 LUAGE NOT RECY, 22X "NONEATERS" ., 2X,"ADI (MCG/70KG) ", 4X."TOTAL NO.",/)
&780 WRITE (20, 357) “17lu!qF1UR(I“14)7HR(In1d)1'4:DJ1ADI1GR(IGv8)

HTR0 387 FORMAT (23X, Al, 1X+A1, 11X, A2, 11X, 13,11X, IR 12X A3 #X. AR, 83X

LEOQ 2, FS. 2, 10X, 1A, /7) SR , : '

L8110 WRITE (20, 853) ‘

G20 BNa FHRMAT(ﬂﬂXv"CUNFIDFNIE (BELOW ADI)", 325X, "RISK (AROVE ADI)")
HEBIAO WRITE(20,859) ' '

GEAD BEY U RMAT (X 0 e et e e e et et e e e e e e e i 8 LK 2
&G0 B T e e e e s o o s e e e e et i o e et e 1 2t 21 o e o St e o e St et ] /)

&HBL0 WRITE (20, &60)

AE70 860 FORMAT(Z7X, "SOL" 24X, 704" X "204" 24X, "95Y" . 4X, '”7':7'/" 3K, e B,
LBBO LAT X "BOLY S 4X, "R0%Y, 84X, 10U AX, 1 S, AN, 14,4 LA, )

LB WRITE(20,861) (PNR(I),I=1,4), (FAR(J),>.t=1,4)

AP00 861 FORMAT(EX, "4 POPULATION", 10X, 61X F&6.2) 514X, 6(1X F&a2):/777777)

EFLO 9O0 CONTINUE 3-30



LHIR0 COBTOE

L0 CEND :

LD40 SUBROUTINE MONTHC(IQ, ISPE, NAME, MD)
ARBOC srraad ABSIGNS MONTH NAMES #5044

LA . DIMENSION NAME (79, 7). MO(99, 7)Y MON(A)
LITO CHARACTER #3 MON

AERO oo 100 I=2,7
LR MON(I=-1)=" "
7000 IF(MOCIO, T) L EGQ. 1IMONCI-1)="JAN"
A X IF(MOCIN, I).ER, 2)MONC(I-1)="FER"
7020 IF(MOCIO, 1)L EQ.2IMONCI~1)="MAR"
TORO IF(MOCIN, 1).EQ.4)MON(I~1)="AFR"
7040 IF(MOCIO, 1) EC SIMON(I~1)="MAY"
TOS0 IF(MOCIO, 1) EQ, AYMONCI~1)="JUN"
70O TF(MOCTC, 1)L EG. 7)IMONC T ~1 ) =" JuL"
TOT70 IF(MOCIQ, 1Y ER, SYMONCI-1) =" ALIG"
70RO TFAMOCIO, 1) EQ. 9IMONCT~1 ) ="GEPY
7090 TFMOCIO, 1) LER.LOIMON( I =1 ) =0T
7100 IF(MOCIO, 1)L EG. LIDIMONCT~1)="NOV"
7110 TROMOCIO, D LEQ. LZ)MINCI -1 ) ="DEC"
7120 100 CONTINUE
71730 CIFCISPELNEL L) GO TD 1
7140 WRITE (20, 101) (NAME(ID,K) sk=1,7),MIN

Z150 101 FORMAT(1X.7A4, 2%, "MONTHS ELIMINATEDR", 2X, 6(2X, 1A3))
71460 o RETLURN

7170 END

7180 SUBROUTINE LOCACLIN, I0.L)

71200 wiwadr ARSIGNS LOCATION NAMES #ie%i
7200 DIMENSION LIN(%9,7),L(79,5)

7210 CHARACTER *1 L.

T220 CHARACTER #3 LIN

72320 Iy 100 I=2,3

TR0 LINCIC T—1)=" "

7250 TFCLCIO, 1)L ERQ. A YLINCIO, I-1)="ATL"
T 260 IFCLCID, DY JEQ."C")ILINCIO, I-1)y="CAL"
7270 IFCLCTIO, 1Y JEQR."FILINCIO, I~1)="FRE"
7230 IFCLCIO, I JEQ"GU))LINCIC, I-1)y="GUL"
72RO TFLCTIO D) LEC, "HY JLINCIO, I—-1)="HAW"

77300 TFOLCTO, D) LEQ. K" YLINCIO, I-1)="ALA"
TR IO D) GEG "N"YLINCIO, I-1)="NAT"
TFOCTO, DY LER"PYYLINCIG, I-1)="PAC"
IFCLCIO, D)L EQ, "S")LINCIQ, I-1)="SAT"
7340 TFALCIO, D) CEGRL "W"))LINCIO, I-1)="PNW"

TEERO 100 CONT INUE

7360 RETURN

TETO END

7320 SUBRCOIUTINE MIXES(MIX)

JRAPOC it ASITGNS DEFAULT SUBSTITUTIONS #4445
FAOO DIMENSTON MIX (99, 9%)

7410 REAL. MIX

7450 MIX(PZ,4)=2%,

74320 MIX (23, 5)=71,

7440 MIX (26, 32)=85,

7450 " MIX(PE6,33)=15,

7AEO MIX(D7,358)=22,07

7470 MIXCD7,537)=10,93

7460 MIXCI7,L9)=18,4L2

74w MIX(97,70)=31, 95

7HEO0 MIXC27,71)=16,.4

7ELO MIX (9, S2)y=70,

THRZO MIX (93, S54) =20, »
THRO MIXC(P9,£32)=47,44 : 3-31

7540 o MIX(99,44)=02, 564



TEBO

- 7EREO
7EE)
- 74600
" 7ALO
TE20
7 £330
74640
750
7EA0

7670

750
T ERO

7700
7710
7720
7730
7740
7750
7740
TIT0
7750
7730

7 7000
TTERIO

7320
FEIO

?Pao'

Y0
THRAQ
7870
ST B0
TEC
7200
T30

7920

7950
7940
7O
T9EQ
770
7930
75020
BROOO
=010
82020
ReTo N8
2040
OS50
HOLO
SO70

B2OBOD

R0O90
2100
=110
2130
2150
@140
5150
(2R NA)
2170

A ASSIGNS

100

sk ASIIGNS SUBSTITUTIONS AND OTHER VALUES
DIMENSTUN MIX(99,99),F (%%,

MIX(1,63)=7,55
MIX(1,464)=8, 36

MIX(1,65)=4,4%

MIX(1,4)=7. 95

MIX(1,15)=7, 95
MIX(1,24)=7,95
MIX(1y43)=7,95
MIX(1,22)=13.6
MIX(1,47)=11.4

MIX(1,51)=4,5

MIXC1,39)=2,3

MIX(1,20)=2,3

MIX(1,18)=32.3

MIX (&8, 51) =63,

MIX (68, 14)=12,

MIX(&E, 32)=7, 465

MIX (AR, 33)=1, 35

MIX (&8, 329)=7,8
MIX(68,17)=5.8

MIX (&5, 34)=1, &

MIX (68, 16)=. &

MIX (AR, 2)=,2

RETLIRN

END

SUBROUTINE MERCURY (MIX,F,ADL)
_ SUBSTITUTIONS AND OTHER
DIMENSION MIX(99,99),F(9%,12)
REAL MIX ,

CALL MIXES(MIX)

MIX(9,11)=100,

MIX(73,8)=84,
MIX(72,72)=14.
MIX(1.40)=11.4
MIX(39,76)=100,
MIX (S, 26)=42, 70
MIX{(93,27)=31,27
MIX (%5, 28)=28, 50
MIX (95, 29)=,33
P{2&y6)=43240,
P26, 7)=99.89
P27 6)=403460,
FO27.7)=%6,12
F2E5 £)=452460,

P28, 7)=6, 232

F( S ) =27 LG,
Fe2e,7)=89,04

oo 100 I=1,99

FOL, 2)=5,0

CONT INUE

AN I=3R0,

RETURN

END

SUBROUT INE LAUMIUM(MIX,F ADID)

12)
REAL. MIX

CALL MIXES(MIX)

AT=72.

MIX(1,46&1)=11.4

MIX(7,61)=100,

MIX(,&61)=100,
MIX(11,41)=100,
MIXC18,41)=100,

VALLIES

IF MER!HRY I% LUSED #4443

IF CADMIUM IS USED ses##as
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82180
CHLR0
R lely)
=210
]
2230
K240
2450
240
{?”V7f1

q ?(./( )
S RR00
2310

40

T

&3 x 4()
2400
8440
©q420
B4320
\'344(.)
2450
Y60
8470
2480

2490
.' 400

2200

100

MIX{40,61)=100,

MIX(42,61)=100,
MIX (53, 61)=100,
MIX(59, 50)=100,
MIX(&6:41)=100,

MIX(9G, 27)=21.2&
MIX("Q-\J‘:‘ :')--:.1- ..'~'
MIX (9%, 29)=57, 44

o100 I=1,99
FOL,2)=20.
CONTINUE
RETLIRN

END

SUBROUTINE ARSENIC(MIX.F,ANI)

wurund ASSIGNS SUBSTITUTIONS AND OTHER VALUES IF ARSENIC IS USED s

100

DIMENSION MIX{(%%,99),F(99,12)

REAL MIX
CALL MIXES(MIX)
AR T =S00,

MIX(7,41)=100,
MIX(%,61)=100,
MIX(11,41)=100,

MIX(1E,61)=100,

MIX(40,61)=100,
MIX(42,:61)=100,
MIX (58, &1) =100,
MIX(S59,850)=100,
MIX (66, é1)~100

MIX (95, 27)=21.28
MIX(vI,“S)w“l 2%
MIX (95, 29) =57, 44

MIX(1,461)=11.4
DD 100 I=1.99
FOIy2)=100,

CONTINUE

RETLIRN
END

3-33



FILE DESCRIPTION

: Examples of the average we1ght, species data, and consumpt1on data files are
given below,

AVERAGE WEIGHT FILE IN GRAMS (file #8)

Example Record: 02 1091 902 905
Species Ave. Wt. Ave. Wt. Ave. Wt.

Code for Hg for Cd for As

SPECIES DATA FILE (file #51 and #52)

ExampieARecord: D2 c 8 1092 160
o -Species Location Month. Weight- Contaminant
Code y (F6.0) Level (F6.3)

CONSUMPTION DATA FILE (file #11)

Example Record: 100961 PA Fo 54 22 119 2099 31 4024 88 10

Personal State Sex Age R B C
ID ' meals S
WEAL A: 22 119 20

Species Quantity  Frequency
Code (15) (F3.1)
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ADDING NEW DATA

Adding a New Contaminant File

Whenever a new contaminant is added to the consumer-risk simulation model the
following is suggested: |
1. The rebresentative probability distribution function (PDF) should be deter-
mined to bé unique and lognormal or normai for each species and/or subspecies. If
the POF is not lognormal or normal a subroutine should be written to calculate the
consumer's average daily intake using the new PDF.
2. If the new contaminant does not behave Similar]y'to Mercury and Cadmium
concerning its potential effects on human health, a new modelling design should be
considered. '
3. The true market situation should 5e modelled as realistically as possible.
This can be done by writing a new contaminant's subfoutine using weight, location,
months, and substitution assignments. Also, one should include the accebted action
level and ADI in this subroutine.
4. Assign the appropriate mixture of species consumed according fo what consumers
eat. Perhaps, some consumers will rebort eating a species that is not represented .
in the new contaminant data file. If this is the'éase, select a similar sbecies for
which there are data and substitute it for the species without data.

Adding New Consumption Data

A comprehensive new conéumption survey would contain new information that
could be utilized by the consumer risk model. Additionally, two pieces of informa-
tion that should be included in a new survey are the weight of eéch participant and
the portion of each seafood consumed. Complete and accurate 1nfprmation in a new

Survey would eliminate the "Not Recorded" sex and age categories.
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Species
Number

1
2

LS 2 B N 5 )

10
i
12
13
14
15
16
17
18
19
20
21
22

APPENDIX A

SPECIES CODES

Species
Name

Not Reported
Abalone

Anchovies

- Bass, Sea

Bass, Striped
Bluefish

Bluegills

Bonito (Below 3197 grams)

Buffalofish

Butterfish

Carp

Catfish (Freshwater)
Catfish (Marine)
Clams

Cod

Crab, King
Crab, other than.King

Crappie
Croaker
Dolphin
Drums

Flounders

A-1

Abbreviated
__Name _

NOTRP
ABALO
ANCHO
SEABS
STRBS
BLUEF
BLUEG
BONBE
BUFFA
"BUTTE.
CARP
| CATFF
CATFM
CLAMS
coo
'CRABK
CRABO
 CRAPP
CROAK
DOLPH
DRUMS
FLOUN



Species
Number

23

24

25
26
27
28
29
30

31
32

33
24
35

36

37

38
39
40
41
42

43

a4
45
46

APPENDIX A. CONTINUED.

Species.
Name

Groupers
Haddock
Héke
Halibut 4
Halibut 3
Halibut 2N
Halibut -2S
Herring

Kingfish

‘Lobster, Northern (Inshore)

Lobster, Northern (Offshore)

Lobster, Spiny

. Mackerel, Atlantic

MatkereT, Jack
Mackerel, King (gulf)
Mullet

Oysters

Perch (Freshwater)
Perch (Marine)
Pike

Pollock -

Pompéno

Rockfish

Saﬁlefish

A-2

Abbreviated
Name

GROUP
HADDO
HAKE
HALI4
HALI3
HAL2N
HAL2S
HERRI
KINGF

 LOBNI

~ LOBNO
LOBSP

~ MACKA -
MACKJ
MACKK
MULLE -
OYSTE
PERCF
PERCM
PIKE
POLLO
POMPA
ROCKF
SABLE



Species
Number

a7

8
49
50
51
52
53
54
55
56
57
58
59

60

.6]
62
63
64

65
66
67
68
69

70

APPENDIX A. CONTINUED.

Species
__Name _

SaTmon
Scallops
Scup
Sharks

' Shrimp

Smelt

Snapper, Red
Snapper, Other
Snook

Spot

Squid and Octopi
Sunfish

Swordfish

Tilefish

Trout (Freshwater)

Trout (Marine)

Tuna, Light Skipjack

Tuna, Light Yellowfin
Tuna, White

Whitefish

Other Finfish

Other Shel1fish

Mackerel, King (Other)
Mackerel, Spanish (Gulf)

A-3

Abbreviated
Name

SALMO
SCALL
Scup
SHARK
SHRIM
SMELT
SNAPR
SNAPO
SNOOK
SPOT
SQoCT
SUNF I
SWORD
TILEF
TROUF
TROUM
TUNLS
TUNLY
TUNAW
WHITE
FINFO
_ SHELO
MACKO
MACSG



APPENDIX A. CONTINUED.

Species : Species . Abbreviated

Number . v ' Name , Name
A R '  Mackerel, Spanish (Other) MACSO
72 ' Bonito (Above 3197 grams) BONIA
73 Bonito, A1l - BONIT
74 Swordfish 1971 SWO71
75 Swordfish 1975 - SWO75
76 Swordfish ATl | SWOAL
77 _ A TNew Data ' DATA
8 - New Data _ ~ DATA
79 : New Data L ' DATA
80 New Data | ~ DATA
81 | Moments 1 | - MOMEN
82 - Moments 2 o MOMEN
83 Moments © MOMEN
84 Moments MOMEN
85 | Moments ' MOMEN
86 . Moments . MOMEN
87 ~ Moments - MOMEN
88 " Moments | MOMEN
89 Moments o MoMEN
90 - . Moments - ~ MOMEN
91 Name o AN
92 Name |  NAME
93 , ' Bass ' BASS
94 Name NAME |



APPENDIX A. CONTINUED.

Species Species Abbreviated
Number Name Name
95 | Halibut HALIB
9 Lobster, Northern LOBSN
97 _ Mackerel, Other than Jack MACJO
98 Snapper SNAPP
99 ' Tuna, Light TUNAL



“APPENDIX B.

LOCATION CODES

Location of ..
Catch Site Code

California C
Pacific Northwest
Alaska

Hawai1i

Pacific

- v I X =

Freshwater

Gu]frof Mexico
North Atlantic
South Atlantic

= o =2 D

Atlantic

B-1



- State

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware

District of Columbia

Florida
Georgia

- Hawafii
Idaho
[Tlinois
Indiana
Towa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota:
MiSSisSippi
_Missourf

Code

‘AL
AK
Az
AR
CA
co
cT
DE
DC
FL
GA

HW

ID
IL
IN
IA
KS
KY
LA
ME
MD
Mi

N

MS

Mo

APPENDIX C

STATE CODES

c-1

State

Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York

North Carolina.
‘North Dakota

Ohio
OkTahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas"

Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Code

MT
NE
NV
NH
NJ
NM
NY
NC
ND
OH
14
OR
PA
RI
SC
SD
N
TX
uT
VT
VA
WA
WV
Wl
WY



APPENDIX D

Cadmium Data Summary

Eéch'record of the cadmium data file contains information by species name,
when 1t_waslcaught (month), Qhefe it was caught (location), weight of the fish, and
the level of cadhium ih edible flesh in ppm. However, some of the above informa-
- tion was nét always recorded. Therefore, some minor data adjustments were made to
providé as much information as possible. For instance, unweighed fish were as-
signed the average weight of all fish of that speciés on the file. Because
individual smelt (Osmeridae) were not weighed, an arbitrary weight of 1 gm was
assigned to all samples. Replicated contaminant measurements were represented by
using their average value. Nondetectable cadmium values were replaced by random
entries frqnva triangular distribution between zero and the nondetection limit in
order to eliminate biasv(Hg Report, 1978).

Each species or Subspecies category in the model is repfesented by a unique
lognormal probability distribution function for the contaminant and must, there-
fore, be kept separated when calculating a combined species weighted mean and
standard deviation. However, consumers usually could not differentiate between
two subcategories from the same species (i.e. lobster, northern inshore; and
Tobster, northern offshore. Therefore, a mixture of such subcategories had to be
built into the model to accommodate broad market categories. Figure 10 iTlustrates
the mixtures (or substitutions) used. These proportions or perentages were deter-
mined from the average weight and total pounds that were caught commercially during
the consumpfion survey as indicated in Fishefy Statistics of the United States,

1973 or frqm industry data.

Contaminant Values Used Where Species Identification was Missing

When the name of the species eaten at a meal was not repdrted, an average

cadmium value calculated for a mix of species was used (See Hg Report, 1978 for

n-1



details, p.5)? The "other shellfish” and "other finfish“ spécies categories were
similarly deterhined from proportionate consumption information derived from.the
consumption survey (Hg Report, 1978).

Téb]e 5 summarizes the cadmium data file. When the user wishes to implement
some of the available options that allow him to segregate the data he should refer
to this table in order to run the model without errors. (i.e. if the user requests
to Took only at a species of fish from a certain location but that location was not

sampled, an error will occur.)

p-2



NOT REPORTED

7.95 % BASS, SEA
2.30 % CALMS

7.

i
ad

ot el
F e - AN S
. s e » .

100.

100.

100.

100.

100.

100.

100.

1100.

95

00

00

00

00

00

00

00

00

% COD
% FLOUNDERS

% HADDOCK

% HERRING

% OYSTERS

% POLLOCK

% SALMON

% SHRIMP

% TROUT (FRESHWATER)

% TUNA, LIGHT SKIPJACK
% TUNA, LIGHT YELLOWFISH

% TUNA, WHITE
BLUEGILLS

% TROUT (FRESHWATER)
BUFFALOFISH

% TROUT (FRESHWATER)
CARP

% TROUT (FRESHWATER)
CRAPPIE

% TROUT (FRESHWATER)

PERCH (FRESHWATER)

% TROUT (FRESHWATER)
PIKE

% TROUT (FRESHWATER)
SUNF ISH

% TROUT (FRESHWATER)
- SWORDFISH

% SHARKS

100.00

0.20
12.00
0.60
5.80
7.65
1.35
1.60
7.80
63.00

29.00
71.00

21,28

- 21.28

57.44

85.00
15.00

22.07
10,93
18.62
'31.98
16.40

70.00
30.00

47.44
52.56

Figure 10. List of Substitution Values Used in Cadmium Modelling.

WHITEFISH

% TROUT (FRESHWATER)
OTHER SHELLFISH

% ABALONE

% CLAMS

% CRAB, KING ,

% CRAB, OTHER THAN KING

% LOBSTER, NORTHERN (INSHORE)
% LOBSTER, NORTHERN (OFFSHORE)
% LOBSTER, SPINY

% OYSTERS

% SHRIMP

BASS

% BASS, SEA
% BASS, STRIPED

HALIBUT

% HALIBUT 3
% HALIBUT 2N
% HALIBUT 2S

LOBSTER, NORTHERN

% LOBSTER, NORTHERN (INSHORE)
% LOBSTER, NORTHERN (OFFSHORE)

MACKEREL, OTHER THAN JACK

% MACKEREL, ATLANTIC
% MACKEREL, KING (GULF)

‘% MACKEREL, KING (OTHER)

% MACKEREL, SPANISH (GULF)
% MACKEREL, SPANISH (OTHER)

SNAPPER

% SNAPPER, RED
% SNAPPER, OTHER

TUNA, LIGHT

% TUNA, LIGHT SKIPJACK
% TUNA, LIGHT YELLOWFISH
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Species

Abalone
Anchovies
Bass, Sea

~Bass, Striped

Biluefish
Bonito

. Butterfish

Catfish (Fresh)
Catfish (Marine)
Clams

Cod

Crab, King

Crab, Other

. Croaker

Dolphin
Drums
Flounders
Groupers
Haddock
Hake
Halibut 3
Halibut 2N
Halibut 2S

Summary of Cadmium Data Values in Cadmium File. |

'Months
~ Sampled

Table 5.

Number Average Contaminant
Samples . Weight (gm) Range (ppm) Mean
20 902 .02-3.50  1.17
80 23 .03- .57 .28
55 35 .00- .21 .06
n7 4,491 .01- .24 .06
74 1,148 .00- .15 .05
40 13,659 .01- .41 1
91 81 .02- .19 .08
35 1,480 .00- .15 .06
81 754 .01- .26 .06
586 165 .01-1.66 .24
134 1,849 .00- .21 .05
49 .01- .38 17
261 321 .01-3.00 .16
92 332 .00- .31 .07
63 7,254 .00- .21 .06
139 1,787 .00- .21 .06
1002 640 .00- .74 .06
125 6,309 .00- .13 .05
89 1,277 .00- .28 .05
365 526 .00- .63 .05
10 87,111 .01- .18 .06
10 8,947 .03- .09 .06

27 12,415 .00- .20

.06

Aug, Sep

Jan, Apr, May, Aug, Nov
Jun, Aug-Nov

Apr-Jdun, Sep, Oct
Apr-Nbv _

Apr-dun, Sep

~ Mar-May,. Aug-Nov

Mar, Jul, Sep, Oct

May-Nov

Feb-Dec

Feb-Nov .
Jan,“Feb, May, Jun, Dec
Jan, Mar-Jun, Aug-Dec

“Mar, May, Jun, Aug-Dec

Feb, May, Jul-Nov
Jan, Apr-Dec

'Jan, Mar-Dec

Feb, Jun, Sep, Nov, Dec
Apr-Nov

Jan, Mar-Nov

None

Apr

Apr, Jul, Sep, Oct

Locations

- Sampled*

C
C,G

N,S

C,N,W
G,N,S

C

N

F,G,N

G

K,N,S,W
N

K
C,G,K,N,S,H
6,N,S
G,H,S
G,N,S
C,G,N,S,W
G,S

N

C,N.W

K

K

W



G-d

Species

Herring

Kingfish

Lobster (North.I)
Lobster (north.0)
Lobster, Spiny
Mackerel, At1.
Mackerel, Jack |
Mackerel, King(G)
Mackerel, King(0)

‘Mackerel, Sp(G)

Mackerel, Sp(0)
Muliet

Oysters

Perch (Marine)
Pollock
Pompano
Rackfish
Sablefish
SaTlmon
Scallops

Scup

Sharks

Shrimp

Table 5. Continued

Months
Sampled

Number Average Contaminant
Samples Weight (gm)  Range (ppm) Mean
251 471 .01- .48 .08
20 116 .02- .11 .06
132 1,072 .03-14.88  1.17
57 1,503 .04- .70 .18
54 522 .00- .48 .10
112 393 - .03- .42 .08
14 2,200 .01- .15 .08
87 3,485 o .01- .13 .05
20 4,368 .02- .17 .08
65 832 .00- .17 .05
43 538 .00- .69 .08
194 567 .00- .48 .06
404 158 .01-15.90  1.63
207 533 .00- .43 .07
133 1,893 ~.00- .29 .06
60 584 .01- .31 .07
121 2,686 .00- .35 .05
103 2,510 .01- .34 .05
332 4,539 .00- .29 .06
137 128 .04-9.75 .79
74 172 .01- .24 .06
320 11,629 .00- 3.47 .09
348 12 .00- .94 .09

Apr-Nov _ _
Mar, May, Jun, Sep
Jan, Mar-Dec

Apr, May, Sep-Nov

Mar, Oct, Nov

Feb, Apr, May, Sep;,Oct

Apr, Aug

May-Nov

Aug, Nov

Jan, Apr-Sep, Dec
Jul-Nov

Jun-Dec

Jan-Dec

Mar-May, Jul-Nov
Mar-Nov

Jan, May, Jul-Oct, Dec

Apr, Jul-0Oct
Apr, Jun-Sep, Nov
May-Nov

Mar, Apr, Jun-Oct, Dec

May, Sep-Nov
Jun, Mar-Dec
Apr-Dec

Locations
nggled*
K.N,W
G,N
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Species

Smelt

Snapper, Red
Snapper, Other
Snook

Spot

'Squid & Octopi

Tilefish

Trout (Fresh)
Trout (Marine)
Tuna, Lt.Skip.
Tuna, Lt.Yell.
Tuna, White
Other Finfish

N.A. - not available

* - See Appendix B for Location Codes

. Table 5. Continued
Number Average Contaminant

Samples Weight (am) Range {ppm} Mean -

33 N.A. .01- .78 .13

49 4,238 .00- .14 .05

212 1,711 .00~ .22 .07

12 3,797 .03- .13 .06

54 103 .00- .15 .06

315 365 .03- 1.81 .37

60 5,184 .03- .09 .06

8 3,099 .04- .07 .05

190 687 .00- .22 .06

70 3,413 .00- .26 .08

90 22,250 .00- .41 .08

40 4,740 .01- .33 .07

3,979 .01- .18 .07

115

Months
Sampled

Feb, Jul, Sep, Oct
Apr, Jun, Jul, Sep, Nov

- Feb, Mar, May-Dec

Mar, Jun, Sep
May, Jun, Aug-Nov
Apr, May, Jul-Nov

May, Oct

Feb

'Mar-Dec

Apr, May, Jul, Sep
Mar-Jul

Jun, Aug, Sep
Mar-Méy; Aug-Nov

Locations
Sampled*
y _
G,S
C,G,H,P,S
G

N,S

C,H,N

G

W

G,N,S
C,H,P

C,H

C.W
C,N,W



APENDIX E

Mercury Data Summary

This section has been reproduced from the Hg Report prepared in 1978. The
mercury file conlains the same type of information as does the cadmium and data
adjdstmehts were similar, Again, each species or subspecies category is repre-
sented by a'ﬁnique lognormal probability distribution for that contaminant. The
reader should see Table 1 in the Hg report to obtain a summary of the mercury data

by species although similar information is given here in Table 6.

MERCURY DATA BASE

(Reproduced from 1978 Hg Report)
Source of Data

The results from the analysis of a total of 18,904 fish samples, representing
~all major éommercial and recreational species of the U.S. collected during 1971-
73, tor total mercury are used in this program. The majority of the data was
provided by NMFS (17,000 samples). Other contributors were: the Michigan Depart-
ment of Natural Resources, the New York State Departmént of Conservation for data
on fréshwater species, and Fisheries and Envifonhént Canada for swordfish data.

Unweighed Fish

In order to determine the distribution of mercury in the total pounds of fish
flesh available to consumers for any one species, actual weights for each sample-
were used as a weighting factor.

For samples where the species weight was not given, the average weight of the
weighed fish in each species was found. This weight was then used as the weight for

all samples which had no weight reported.

Replicated Analyses
Replicated analyses were pekformed on most of the samples. For these samples,
the average mercury content of the rep]icéted analyses was used as the mercury

content tor that sample.
' £-1



Values Below the Nondetection Level

"~ Mercury values of 00 were not used in the model. The nondetection level was
used for each species. Somevspeéies had nondetection levels set at 0.02 ppm, while
others hod 0.01 ppm because of differing physical composition such as oil content.
In order not to bias the data up or down,’the nondetected values were replaced by
random entries from a triangular dfstribution between zero and the nondetection

Timit.

Mercury Levels Based on Proportions

Several speéies are landed in more than one area and in varying weight
classes. Therefore, to provide a more accurate representation of what was in the
market§1ace during the cohsumption survey, the range of mercury levels for bass,
boﬁito,‘hé]ibuf, lobster, mackefel, snapper, and tuna was determined using propor-
Lions based on the average weith and the total pounds commercially caught at

specific sites as indicated in Fishery Statistics of the United States, 1973 or

from industry data.

Mercury Levels Used in Study

One hundred thirty five seafood items were reported by participants in the
Consumption Survey. These were reduced to the 69. seafood categories uSed in the
program by combining categories'that included either the same species of fish, or
species in similar scientific families. For example, the catégory “Flounder"
inludes 9 species of flounder and 6 species of sole. The data on mercury levels for
each of the species'were then weighted in terms of their percent contribution to
the total "flounder" catch.‘ Other categories were similarly weighted where appro-
priate. Following is a summary (see Tab1e 6) of the merCUry data for each of the
seafood categories, or "species", used in the cémputer model. It sh6u1d be‘noted
that the data reflect mercury levels as found in the resource, not the marketplace.

Included is the number of samples analyzed for each species, the number of samples
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whose weight was not reported, the average weight of the fish sampled, the weighted
~average mercury content, the maximum mercury content found, when the fish were

'caught'(by month), and location of catch (when reported).

Mercury Values Used Where Species Identification Was Missing

IWhen the name of thé species eaten at a meal was not reported (5,117 out of
58;826_meé]s), an average mercury value calculated for a mix of species was used.
The mix of species was devé]oped by NMFS using the following criteria:

(a) Consideration of the var1ous product forms in those cases where they
were indicated. _

(b) Consideration of those fish and shellfish species which could be marke-
ted in the above product forms.

(c) The relative consumption of the above fish and she11f1sh spec1es as
reported in the consumption survey.

Mercury Values Used for the Category "Other Shellfish"
The consumption survey reported an "Other Shelifish" category in 29 of 58,826
meal records. In these cases, a weighted mercury level was used which reflected

the proportionate consumption of all shellfish which were reported in thérsurvey.

Mercury Values Used for Buffalofish

Mercury values for the freshwater ‘species buffalofish were not available.

Therefore, mercury values for a simular species, carp, were substituted.
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Table 6. Summary of Mercury Data in Edible Tissue on Mercury File.

Number Average Contaminant Months
Species Samples Height (gms)  Maximum ~ Mean Sampled
Abalone 30 1,092 ~ .12 .018  Apr, Aug, Sep
Anchovies 80 23 .21 .039 Jan, Apr, ﬁay, Aug, Nov
Bass, Sea 53 346 ' ‘..575 .157 Jun, Aug-Nov
Bass, Striped 231 4,378 2.0 752 Apr-dun, Aug-Oct
Bluefish 94 1.006 - 1.255 .378  Apr-Nov
Bluegills 49 202 1.01 ~ .259  None
Bonito (Below 3197) 239 2,206 47 .302 May-Jul, Sep
Bonito (Above 3197) 196 4,407 .74 .382 Jul, Sep, Oct
Butterfish 91 81 .190 .021  Mar-May, Aug-Nov
Carp 52 4,891 '.54 181 None |
Catfish (Fresh) 35 1,480 .38 .146 Mar; Jul, Sep, Oct
Catfish (Marine) 81 754 1.2 .475 May-Nov
C1ams 584 258 .26 .089  Feb-Dec
Cod 134 1.847 .59 .125  Feb-Nov
Crab, King 93 2,724 .24 .07 Jan, Feb, May, Jun, Sep,
Oct, Dec
Crab, Other 314 704 .8l .14 Mar-Jdun, Aug-Dec
Crappie 212 ‘ 289 1;39 .262 None

-‘L0cations
- Sampled

c
C,G

N,S
CCLNLW

G,N,S
None

None

F,G,N

N,W,S

None

c,G,N,W,S
None
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Species
Croaker

Dolphin

Drums
Flounders
Groupers
Haddock
Hake
Halibut 4
Halibut 3

Halibut 2N

Halibut 2S
Herring

Kingfish

Lobster, North(I) 770

Lobster, North(0) 1199

Lobster, Spiny

Table 6. Continued.
Number Average Contaminant Months
Samples Weight {gm) Maximum Mean Sampled
217 232 .81 .124 Mar, May, Jun, Aug-Dec
73 7,170 .53 144 Jan, Feb, Apr, May,
‘ Jul-Nov
137 1,769 .80 .15 Jan, Apr-Dec
1,179 606 .88 .096 Jan-Dec
928 6,197 45 .595  Feb, Apr-Jul, Sep-Dec
88 1,277 .368 .109 Apr-Nov
426 550 1 .10 Jan-Nov
152 32,966 .00 .187 None
771 43,961 .28 .284 None
243 28,048 .48 .44 Apr
- 108 17,163 43 .534 Apr, Jul, Sep, Oct
272 428 .26 .023 Apr-Nov
19 125 .33 .078 Feb, Mar, May, Jun, Sep
718 .603 .339  Jan, Mar-Dec
1,429 .31 .509 dan, Feb, Apr, May,
Sep-Nov
65 435 .370 113 Jan, Mar, Oct, Nov

Locations

~ Sampled

G,N,S

A,G,H,S

G,N,S
C,G,N,W,S
G,S

N

C,M,uW

- None

None
None
W
NLW

C,G,S



9-3

Species -
Mackerel, Atlantic
Mackerel, Jack
Mackerel, King (G)

Méckerel, King (0)

Number

Mackerel, Spanish (G) 627

Mackerel, Spanish (0) 369

Mullet

Qysters

Perch (Fresh
Perch (Marine)
Pike

Pollock
Pompano
Rockfish
Sablefish
Salmon

Scallops

‘Average
Samples Weight (gm)

111 391
29 959
478 3,932
357 6,799
968

613

191 566
260 104
147 338
268 542
87 2,273
227 1,781
61 568
451 1,613
102 2,510
806 4,077
138 132

Table 6. Continued.

Contaminant

Months
Max imum ‘Mean - Sampled
.19 .048 Apr, May, Sep, Oct
.51 .267 Apr, Aug
2.73 .823 Mar-Dec
2.9 1.128 Feb, Apr, May, Aug-Dec
2.47 .542 . Jan, Mar-Dec
1.605 .325 Mar, May, Jul-Nov
.28 .016 Jun-Dec
.45 .027 Mar, Apr, Jun-Dec
.88 .29 None
.59 .133 Mar-May, Jul-Nov
1.71 .61 None
.95 141 Feb-Nov
.42 .104 Jan, May, Jul-Oct, Dec
.93 .348 Feb-Apr, Jun-0Oct
.70 .261 Apr, Jun-Sep, Nov
.21 .048 Jan, May-Nov
.22 .058 Mar, Apr, Jdun-Dec

Locations
Samgled

C, N

c

G

S

G

S

G,H,S
C,G,N,W,S
None
C,N,W,S
None
N,W

G,S

C.W

C,W

C,W

N,S
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Species
Scup

Sharks

Shrimp

Smelt
Snapper, Red
Snapper, Other
Snook

Spot

Squid & Octopi
Sunfish
Swordfish
Tilefish
Trout (Fresh)

Trout (Marine)

Tuna, Light Skip

Number
Samples

73
588
353
53
759
327

12
60
339
174
115

61
528
201

70

Tuna, Light Yellow 115

Tuna, White

76

Table 6. Continued

Average Contaminant - Months
Weight (gm) Max imum Mean Sampl ed
172 - .52 .108 May, Sep-Nov
8,320 4.528 1.244 Jan-Dec
15 .33 .046 Feb, Apr-Dec
None .058 .016 Feb, Mar, Jul, Sep, Oct
2,822 ﬁ 2.17 .454 Apr-Dec
1,486 1.84 .362 Feb, Mar, May-Dec
3,797 1.64 .701 Mar, Jun, Sep
114 .18 .041 May, dJun, Aug-Nov
356 40 .031 Apr, May, Jul-Nov
179 1.2 .312  None
47,639 R 1.268  None
5,281 3.73 1.607  May, Oct
4,432 1.22 417 Feb, Jul-Sep
676 1.19 .242 Mar-Dec
3,412 ‘ .385 .144 Apr, May, Jul, Sep
29,051 .87 271 Jan, May-Jul
9,532 - .904 .35 May-Sep

Locations_
Sampl ed

N,S
A,G,N,H,S
C.G.N.H,S

W

G,S
A,C,G,H,P,S
. 4
N,S

C,H,N

None

None

G,N,S
C,H,P
A,C,H,N,S
C,H,W



Species
Whitefish

Other Finfish

8-1

Table 6. Continued.

Number Average  Contaminant Months
Samples Weight (gm) Maximum Mean Sampled
86 2,242 .23 .054  Aug, Sep -
180 5,637  1.02 .287  May-May, Aug-Dec

Locations

Samn] ed
None

C,N,W



APPENDIX F

Consumption Data Summary

The data found in the consumption file were collected by NPD Research, Inc.,
Chicago, I1lionis during 1973-1974. There were 25,947 consumers of which 24,652
recorded eating seafood. The consumers represented all major demographic charac-
teristics.

Each family had a diary in which each seafood meal was fecorded by family
member. Each fémi]y'kept a diary for a one month period and half of the.paneliéts
kept the diary for one year (September 1973 -August 1974). Age, sex, and geogra-
phit Tocation were recorded for most pane]ists. The age and sex were soﬁetimes
missingréo a sex of "not recorded" and an age of 99 were deve]pped to account for
thoée“panelists. dhe hundred incomplete records were corrected by an ad hoc‘
committee formed from EPA, USDA, Tuna Research Foundation, NPI, and NMFS by refer-
finglback to the original 100 diaries. A very important piece of information that
was missing from every person's diary was their body weight. That information was
needed to calculate a person'svpersonal allowed daily 1ntaké. The téb]e thaf
follows summarizes the average weight for seven sex/age groups used by the program
(Hg Report, 1978). |

TABLE' 7. Average Body Weights

%gg_grgggg : Males Females
yrs) (kg) (kg)
0-1 : - 7 - 7
1-5 | 15 15
6-11 31 31
12-17 56 52
18-54 72 | 59
55+ ’ 74 ' 64

USDA Handbook #11, Table 143, p. 279.



Each seafood meal fecord from the NPD survey, contained the species, total
amount of seafood availaﬁ]e (product form), identffication of which family members
had eaten, and ﬁumber of servings eaten by each person. However, the actual
serving size was not recorded. Since the serving size was needed to determine the‘
actual consumption of seafood, NMFS employed the following table to estimate that

information (Hg Report, 1978).

TABLE 8. Average Serving Size (gms) for Seafood 1/
.ﬁﬂ%ygggﬂEé | | %g%%% Feg;;es
0-1 ' 20 : 20
1-5 66 . 66
6-11 % 95
12-17 131 100
18-54 158 | 125
55-75 159 130
75+ 180 | 139

3/ysbA Handbook #11, Table 10, p.40-41.

Table 9 summarizes the diet of the panelists. The list identifies species
caten in declining order of abundance. The reader should review the Hg report to

obtain more details concerning the consumption survey.
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Table 9. Seafood Categories and Number of Panelists Using Products,

SUMMARY OF CONSUMPTION DATA

TUNA, LIGHT | 16817
SHRIMP 5808
~ NOT REPORTED 5117
FLOUNDERS | 3327
PERCH (MARINE) 2519
SALMON 2454
CLAMS 2242
OTHER FINFISH 1503
CoD 1492
POLLOCK 1466
HADDOCK 1441
HERRING | 1251
OYSTERS 1239
CRAB, OTHER THAN KING 1168
TROUT ( FRESHWATER) 970
CATFISH (FRESHWATER) ‘ 876
BASS 826
LOBSTER, NORTHERN 675
MACKEREL, OTHER THAN JACK 616
HALIBUT 574
SCALLOPS 526
WHITEFISH | | 492
SNAPPER 490
HAKE 392
PIKE 390
LOBSTER, SPINY 350
SMELT | 328
PERCH ( FRESHWATER 268
"BLUEGILLS | 265
BLUEFISH 236
CRAPPIE 228
TROUT (MARINE) 220
BONITO ‘ 148
CRAB, KING 130
MULLET | 97
SPOT 91
CROAKER 76
ANCHOVIES 75
ROCKFISH 75
CATFISH (MARINE) 70
GROUPERS | 68
CARP 64
BUFFALOFISH 60
SUNFISH - 60
DRUMS | 58
SCUP - 55

OTHER SHELLFISH 54
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Table 9. Continued.

ABALONE

SQUID AND OCTOPI
SWORDFISH
BUTTERFISH
DOLPHIN

TUNA, WHITE
MACKEREL, JACK
SNOOK '
TILEFISH
POMPANO
KINGFISH
'SABLEFISH

- SHARKS
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APPENDIX G

TWO SAMPLE RUNS

Two sample runs have been illustrated completely. The user responses or
entries are underlined. Everything else printed comes from the computer. Comments

are tound throughout the listing.

G-1



be 17 O2/19/E0 O2:4liai
106 41071 '
STATION &~  CONNECTED ON NPS LINE 24

AAE0EM T IME EHARING Q219720 AT 8.682  CHANNEL 046052
LSER T ~ALDET700NA

wnsﬁwmﬁnwn

CEARGRNARRER

3

} 'i',;{‘:v l "x\:. ,\-‘:i UA T
#ERUN START

FRN AGLIC7OUNA/QBI/FROMPT #A6DC70UNA/FILE/ANSWER 320"

CCONTAMINANT /CONSUMER RISE SIMULATION MODEL

- THIE IS A FRELIMINARY PROGRAM FOR THE
CONTAMINANT /CONSUMER RISK STMULATION MODEL.

HAVE THE- USER GUIDE IN FRONT OF YOU FOR
REFERENCE FOR EXAMPLE THE SPECIES CODES ARE FOLIND
IN THE USER GLIIDE.

THE FROGRAM WILL A YOU IF YO WANT TO CHANGE
A CERTAIN VARIABLE. IF YOU DON-T A DEFAULT VALUE IS
ALITOMATICALLY CHOSEN FOR THAT PARTICULAR VARIABLE. THE
FROGRAM LLISTS THAT VALUE A5 DOES THE USER GLIIDE.

ANEWER EVERY QUESTION. ENTER Y FOR YES AND N
FOR NG

SRR R SRR TR
ENTER THE TITLE OF YOUR RLIN.

FHIS WILL BE PRINTED AT THE TOFP OF MOST PAGES OF YOUR
CUTPUT.  FLEASE RESTRICT YOUR TITLE TO ONE LINE.
ERGCOFY  OFF N

TEST RUN FOR USERS GUIDE

BB U 363330 36 3 A 3630 3R A0 06 30 3 0 I3 3R 0 36 3
INPLIT FORMUL.ATION o
b Bt 333034 36 o 43 3630 36 303030 30 36 030 46 30 36 3 3 3 SR SR I I S R

e B A 3T 3Bl I 3 S 34 3 0

WHICH CONTAMINANT ARE YDU INTERESTELN IN?
MERCURY = 1. CADMIUM = 2. AREENIC = 3.

)

LR RIS RN LR I

DO YO WISH TO CHANGE THE ACTION LEVEL? (DEFAULT VALUES ARE 5.0 FFM
FOR MERCURY, 20,0 PFM FOR CADMILM AND 100.0  PPM FOR ARSENIC. )

y )

MOW MANY SPECTES IS A NEW VALUE TO BE AFPLIED?  (FROM ONE 70O %)

: -2
O Yok WANT THE SOME VALLIE AFFPLIED TO EVERY SFECIE?Y 6



Y
ENTER THE NEW VALUE.

o

3

‘%%%%%%u%*%*%%*****
My youl WISH TO CHANGE THE LEVEL OF ENFORCEMENT? (DEFAULT
VALLIE T 100 7)

N

N M Y633 6 30 3t 3

0 Yoy WIS TO ELIMINATE CERTAIN  MONTHS OF CATCH FOR SFECIFIC SPECIES?
(DEFAULT I35 NGO MONTHE ELIMINATED.) ,

Y

i'w MANY SFECTES?

N ER THE SFECIES NUMBER AND THE NUMBER OF MONTHS= TO
HF FLlMINATEH (LIP TO & MONTHS.)

F

N E THE SFECIFIC MONTHS (ONE FPER LINE) USING THEIR STANDARLD NUMBER. I
AL JANUARY = 1, FEBRUARY = Z. :

2

1Y

3 | | _
CENTER THE SFECIES NUMBER AND THE NUMBER 0OF MONTHE TO

BE ELIMINATED. (UF TO & MONTHE.)

14

ENTHH THE SPECIFIC MONTHS (ONE FER LINE) USING THEIR STANDARD NUMEBER. I
SEL JANLARY = 1, FEBRLUARY = Z,

1

I

B34 96 3363036 303 3 6 3838 36 36 383 36 3¢
[ Yo WIsH 10 LIMIT LﬂIATIUNﬁ OF CATCH FOR SPECIFIC
ARECTES? (U&FAULT Is ALL LOCATIONS INCLUDED.)

<

HOW MANY “PPIIZW ARE INVﬂLVEU“

1 .
ENTER THE SPECIES NUMBER AND THE NUMBER OF LOCATIONS THE SPECIE
WILL, BE DIVIDED INTGO. (UFP-TQ.7.) :
44,2 - o : : )
CENTER  SPECIFIC LOCATION AND CORRESPONDING FERCENT VALUE. - SEE LUSER
GUIDE FOR LOCATION CODES AND AN ENTRY EXAMPLE.

Ny &5

S G5

A6 3B B33 332 KA SN A

DO YO WISH TO DIVIDE ANY SPECIE BY WEIGHT?

(FOR DEFALULT VALLES SEE USER GUIDE)

Y.
HoW MANY SPECIEST
1
ENTER SPECIES CODE, THE SPECIFIC WEIGHT IN GRAMS, AND
THE P NTAGE RELOW THE ENTERED WEIGHT. (IN THAT ORDER.)

1. 1L 0,

B H 3303 e 33 3o 38 3 36 33 3E - 3 3636 3 336
[ YOL WISH TO LIMIT THE SPECIES EATEN BY CONSUMERS?
(DEFAULT IS ALL SPECIES INCLUDED.)
N
BB B A AR 36 3 36 e A 33 H 3036 46 305 3 -
DO YO WISH TO EXCLUDE CERTAIN SPECIES EATEN BY CONSUMERS? G-3



(DEFALILLT T3 NO SFECIES EXDLUDEU.)
N

e At B B b 38 3 3 3 33 3 4 9 23

Lo Yol WIsH TO SUBSTITUTE A NEW CONTAMINANT MEAN AND  STANDARD DEVIATON
FOR A SPECIFIC SPECIES?  (DEFAULT IS5 NG SUBSTITUTIONS.)

N

R T TR RIS SRS T

L0 YO WISH TO SUBSTITUTE ONE OR MORE SPECIES FOR ANOTHER?  (SEE USER
GUIDE FOR DEFAULT VALLES.)

N 7

.

et '3(';"‘ 3t 3t 4t 'ﬁ'_'N‘ 36 H 33U 3R Sk 3

DO YOU WISH A NEW ADI? (DEFAULT VALUES ARE 72.0MCG/70KG FOR  CADMIUM,
EOLOMUG/70KG FOR MERCURY . AND S00.0MCG/70 KG FOR ARSENIC)
ANSWER WITH FOLLOWING FORMAT: Y,NEW VALUE OR N,O

Ny O

A0 AE 4 36 36 S 33030 He i 36 36 3 M 0 3E 36 3 33
I YO WISH TO ONLY INCLUDE CERTAIN CONSUMER STATES?
(PFFOLT T% AlL STATES INCLLUDED. )

N

$636 34 3 3 38 36 38 36 B 3E 36 3 3 3 3

O YO WEISH T EXCLUDE CERTAIN CONSUMER STATES?
(DEFALLLT T3 NO STATES EXCLUDED.)

N

-

$620 A8 31620 36 33030 338 36 3096 34 3646 3 36

D YO WISH TO.CHANGE THE GUANTITY FACTOR FOR ANY SPECIE?

(MEFALULT IS5 QUANTITY FACTORS A% I1S.)

'_\“ .

I EE YR I EY R R _

Iy vyl WIsH 10 CHANGE THE FREQUENCY. FACTOR FOR ANY SPECIET
(OEFALLT IS FREGUENCY FACTORS AS IS.) o

N ,

BB 4830 3 3 36 H 46 363533636 369 3 343 3 S4B T B B 3530003369 S B3 R
QUTFUT DES TGN
S FAEH 3 B JE A3 3 3 383 21 30 26 3 4 30 3 3 3 G SRR S 3 3 3 R S R
NOW WE MUST DESIGN YOUR DESIREDR OUTPUT.
A% Y KNOW THERE ARE SPECIES DATA OUTFUT AND CONSUMER RISK OUTFUT.

THE SPECTES OUTPUT CONSTSTS OF A TABLE OF INFORMATION
CONCERNING THE NUMBERS OF FISH FER SFECIE THAT WERE UWUSED
BY THES MODEL AND A LIST OF ALL SUBSTITUTIONS,

n%%wnw%%%#%%%%%%%%*ﬁ%%%*
W3 Y WISH TO DELETE ANY QF THIS CQUTPUT?
M : :

UINF FART OF  THE CONESLIMER RISK DUTPUT I A LIST OF
THOSE CONSUMERS WHO ARE AT A CERTAIN RISK.

B B b 0 3 S 3 383 30 36 3E 36 3 36 0 3 3E .

[ youl WIsH TO KEEF THIS FART OF THE OUTPUT?

Y -

ENTER THE RISK VALUE FOR THIS OUTPUT. G-4



)

NEIW WE MUST UEFINE THE ACTUAL OUTFLT GROUFS THAT
YOO WISH TOr EXAMINE. FOR THE DEFAULT GROWFS SEE THE
LESER GLYDE,

7#%**%%%%*%%%%*%***%%%**%

Lrr YOu! WISH TO ADD ANY OUTFUT GROUPST

IF S0 ENTER Y AND THEN THE NUMBER OF GROUPS YOLN WISH TO
AU,  TF NOT, ENTER N ANDN THEN O (ZERO).

N0

%%%%%%%%%%%*%%%%**%%**%*%%**%*******%%***********%

THIS RUN IS ENTITLED
TEST RUN FOR USERS GUIDE

TO COMPLETE THIS RUN OF THE MOLREL
ENTERS CRUN FINISH

T N

#ARDIN
#REMOVE CLEARFILES

o #RLIN GADCTOCNAZJCL /MAINPROG

SNUMB # LS540
T ETS ASRAD
AHERET -0 WAIT-ALOC

G DTSCONNECTS

NES DITSCONNECTS



e R O2/1%/80 108042 13
106 40440
BRTATION P CONNECTETD ON NFES LINE 327

e 3 OR/1R/:0 10048515
104 4084 v
BTATION e CONNECTEDR ON NPS LINE 32

‘ot

, e 4 Q2/712/20 10204316
104 40440
STATION 2 CONNECTEDR ON NFPS LINE 22

LISCEM TIME SHARING  O2/1%/80 AT 10,044 CHANNEL 0252

BRAOKBHWERYR

# JETE LRSEE

LA CDLITFUT WAITING R T,
RN FRINT '

iy ——————— s |

RCOONVERT AGIC7OUNAZF TLE/OUTRUT =4
#EDLT :

AT e VAR T

-~ DONE

*LIST



THE TITLE OF THIS RUN IS TEST RUN FOR USER’S GUIDE

TODAY“S DATE IS 02/19/80. THE TIME IS 9.829.
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SPECIES DATA ON CADMIUN

TEST RUN FOR USER‘S GUIDE

# WPER  ACTION LEVEL REJECTED
, ON  WTR/OR I
N | : FILE LOC VALE ABOVE ABOVE EL % %
ABALONE ' | 2. 2. 500 0. 0 100, 0, 0,
ANCHO BELOW 15, GRAMS AT 35.00 % 8. 50. 5.00 0. 0. 100. 0. O,
ANCHO ABOVE 15, GRANS AT 65,00 X 80, 10, 500 0, 0. 100. 0. 0,
BASS,  SEA ' $5. 5. 500 0. 0. 100, 0. 0,
BASS, STRIPED 7. 17, 500 0. 0. 100, 0, 0.
BLUEF ISH 7M. 74 500 0. 0. 100, 0. 0.
BONITO 4. 4. 500 0. 0. 100, 0. 0,
BUTTERF 15H , 9. 91, 500 0. 0. 100, 0. 0.
CATFISH  (FRESHWATER) 33 500 0. 0. 100, 0. o
CATFISH  {MARINE) 8. 8, 500 0. 0 100. 0. O
CLAYS NONTHS ELININATED  FEB NOV AUG
CLAMS S8, 53 500 0. 0. 100.- 0. 0.
coD ' 134, 134, 500 0. 0. 100, 0. O.
CRAB, KING MONTHS ELININATED  JAN  JUN
CRAB, KING 49, 30, 500 0. 0. 1200. 0. 0,
"CRAB, OTHER THAN KING 21, 21, 5.00 0. 0. 100, 0. O
CROAKER 92. 92 500 0. 0. 100. 0. O,
DOLPHIN 3. 43, 5.00 0. 0. 100, 0. O
DRUNS C 139, 1. 500 0. 0. 100. 0. O
FLOUNDERS , 1002 1002, 5.00 0. 0. 100, 0. 0,
GROUPERS , 125. 125, 5.00 0. 0. 100, 0 0,
HADDOCK 8. 8. 500 0. 0. 100, 0. O
HAKE , %5, %5, 5.00 0, 0. 100, 0. O
HALIBUT 3 . 1. 10, 500 0. 0. 100, 0, 0.
HALTBUT 2N 0. 10, 5.00 0. 0. 100, 0. O
HALIBUT 25 27 21, 500 0. 0. 100, 0. O.
HERRING A ’ B, 51 500 0. 0. 100. 0. O
KINGFISH 20, 20, 500 0 0. 100, 0. O
LOBSTER, NORTHERN (INGHORE) 132. 132, 500 2. 152 100, 2. 1.5
LOBSTER, NORTHERN (OFFSHORE 57. 57, 500 0. 0, 100. 0. O
LOBSTER, SPINY - 5. 54, 500 0. 0. 100. 0. O
MACKEREL, ATLANTIC 12, 112, 500 0. 0. 100, 0, O,
MACKEREL, JACK 14, 14, 500 0. 0. 100, 0. 0.
MACKEREL, KING (GULF) - 87. 87, 5.00 0. 0. 100, 0. 0.
MACKEREL, KING (OTHER) 20. 20, 500 0. 0, 100, 0. O
MACKEREL, SPANISH (GULF) 65, 5. 5.00 0. 0. 1:00. 0. O
MACKEREL, SPANISH (OTHER) 83, 43, 500 0. 0. 100. 0. 0,
MULLET 1 194, 194, 5.00 0. 0. 100, 0, O.
OYSTERS 404, 408, 5.00 24, 5.9% 100, 24, 5.94
PERCH (WARINE) : 207, 207, 5.00 0. 0. 100, 0. O,
POLLOCK 18, 133, 500 0. 0. . 100. 0, 0.
PONPAN 4. 60, 5.00 0, 0. 100, 0. O
ROCKF ISH 120, 121, 500 0. 0. 100. 0. O,
SABLEF ISH 103, 103, 5.00 0. 0. 100. 0. 0
SALMON : 32, 32, 5.00 0. 0. 100, 0. 0.
SCALOPS | 197, 70, 5.00 1. 1.43 100. 1. 1.43
SCALLOPS 137, 2. 500 0. 0. 100. 0, 0.
SCUP , 74, 74, 5.00 0. 0. 100. 0, 0.
SHARKS 320, 320, 500 0. 0. 100. 0. 0,
SHRINP 318, 348, 500 0. 0, 100, 0. O
SHELT B 3 500 0. 0. 100, 0 0
SNAPPER, RED 49. 49, 5.00 0, 0. 100, 0. 0,
SNAPPER, OTHER A2, 212, S.00 0. 0. 100, 0. O.
SNOOK 2. 12, 500 0. 0 100, 0, 0.
$POT 54, 94, 500 0. 0. 100, 0. 0,
SQUID AND OCTOP 315, 315, 5.00 0, 0, 100, 0. 0.

CONTAMINANT

LOCATION

TOTAL  RANGE  MEAN/SD NAME %

20.
30,
10
.
117.
74,
40.
9.
.
81,
338,
134,

30.
" 261,
92.
63,
139.
1002.

12,

89,
365,
10.
10,
2.
251,
20.
130.
37,
9.
112.
14,
87.
20.
65,
43,
194,
380.
207.
133.
- 60,
121.

103,

332.
9.
b2,
74.

320.

348,
33.
49.

212,
12.

.

315.

0.02
0.03
0.11
0.00
0.01
0.00
0.01
0.02
0.00
0.01

0.02
0.00

0.01
0.01
0.00
0.00
olw
0.00
0.00
0.00
0.00
0.01
0.03
0.00
0.01
0.02
0.03
0.04
0.00
0.03
0.01
0.01
0,02
0.00
0.00
0.00
0.01
0.00
0.00
0,01
0.00
0.01
0.00
0.04
0.06
0.01
0.00
0.00
0.01
0.00
0.00
0.03
0.00
0.03

3.90 1.17/ 1.21
0.23 0.14/ 0.04
0.57 0.36/ 0.11
0.21 0.06/ 0.03
0.24 0,06/ 0,03
0.15 0,05/ 0.03
0.41 0.117 0.04
0.1% 0.08/ 0.02
0.15 0,067 0.03
0.24 0.06/ 0.04

1.66 0.25/ 0.18
0.2t 0.05/ 0.03

0.38 0.16/ 0.07
3.00 0.167 0.19
0.31 0,07/ 0.04
0.21 0.06/ 0.03
0.21 0.06/ 0.03
0.74 0.06/ 0.04
0.13 0.05/ 0.02
0.28 0,05/ 0,03
0.63 0.05/ 0.04

.42 0.08/ 0,05
.15 0.08/ 0.04
0.13 0,05/ 0.03
0.17 0.08/ 0.04
0.17 0.05/ 0.03
0.69 0.08/ 0.13
0.48 0.06/ 0.04
4,75 1.19/ 1.06
0.43 0,07/ 0.03
0.29 0.04/ 0.02
0.31 0,07/ 0.04
0.35 0.05/ 0.05
0.34 0.05/ 0.03
0.29 0.06/ 0.04

100.00
100.00
100.00
100.00
100,00
100.00
100.00
100.00
100,00
100.00

100.00
100,00

100,00
100,00
100,00
100, G0
100,00
100,00
100,00
100,00
100,00
100,00
100,00
100,00
100,09
100,060
160,09
106,09
juogen
100,00
100,00
100,00
100,00
100,00
100,69
100,00
100,00

100,00

100,70
100,00
100,00
109,89
100,00

0.61 0.117 0.07 NAT &65.00
3.86 1,51/ 1.17 SAT 35,00

0.24 0.06/ 0.04
3.47 0.09/ 0.20
0.94 0.09/ 0,07
0.78 0.13/ 0.15
0.14 0,05/ 0.04
0.22 0.07/ 0.03
0.13 0.06/ 0.03
0.13 0.06/ 0.03
1.81 0,37/ 0.50

100,00
100,00
100.60
100,00
100,00
100,00
100,00
100.G0

e



TILEFISH - 60, 60. 5.00 0. 0. 100. 0. O, 60, 0.03 0.09 0.06/ 0.01 100.00
TROUT (FRESHWATER) 8. 8. 3.00 0. 0, 100, 0. O. 8. 0.04 0.07 0.05/ 0.04 100,00
. TROUT (MARINE) - 190,  190. 5.00 6. 0. 100, 0. 0. 190. 0.00 0.22 0.06/ 0.04 100,00
TUNA: LIGHT SKIPJACK 70. 70, S.00 0. 0. 100, 0. 0. 70. 0.00 0.26 0,08/ 0,06 100,00
_TUMA, LIGHT YELLOWFISH , %0. 9. 5.00 0. 0. 100. 0. 0. 90, 0.00 0.41 0.08/ 0.06 100.00
TUNA, WHITE 40. 40, 5.00 0. 0. 100. 0. 0. 40. 0.01 90.33 0.07/ 0.06 100,00 -
OTHER FINFISH 115. 115, 5.00 6. 0. 100. 0. 0. 115, 0.01 0.18 0.07/ 0.04 100,00



THIS SECTION LISTS THE SUBSTITUTIONS MADE BY SPECIES,

THE FOLLOWING QUTPUT ILLUSTRATES HOM A SPECIE WAS SUBSTITUTED FOR.

NOT REPORTED
7,95 1 BASS. SEA
2.30 % CLAMS
7.95% o0
13.60 1 FLOUNDERS
7,95 % HADDOCK
2.30 % HERRING
2,30 % OVSTERS
7.95 4 POLLOCK
11,40 % SALMON
8.50 1 SHRINP
11,80 % TROUT (FRESHWATER)
7.55 % TUNA, LIGHT SKIPJACK
8.3 % TUNA, LIGHT YELLOWFISH
4,49 1 TUNA, WHITE
BLUFGILLS

100.00 % TROUT (FRESHWATER)

BUFFALOFISH

100,00 % TROUT . {(FRESHWATER)

CARP -

100.00 % TROUT (FRESHWATER)

CRAPPIE

100.00 % TROUT. (FRESHWATER)

PERCH (FRESHWATER)

£00.00 % TROUT (FRESHWATER)

PIKE

100.00 X TROUT (FRESHWATER)

SUNFISH

100.00 % TROUT (FRESHWATER)

SWORDFISH

100.00 1 SHARKS
G-10



WHITEFISH.

100.00 % TROUT (FRESHWATER)

OTHER SHELLFISH

0.20 % ARALONE

12,00 ¥ CLANS

0.60 X CRAB,KING

5,80 % CRAB, OTHER THAN KING

7.65 1 LOBSTER, NORTHERN (INSHORE)
1.35 % LOBSTER, NORTHERN (OFFSHORE)
1,60 1 'LOBSTER, SPINY
7.90 % OVSTERS

82,00 %

SHRIWP

BASS

2.00 1 BASS, SEA
71.00 % BASS, STRIPED

HALIBUT

21.28 1 HALIBUT 3
.28 1 HALIBUT N .
57.44 % HALIBUT 25

LOBSTER, NORTHERN

#5.00 ¥ LOBSTER, NORTHERN (INSHORE)
13,00 X LOBSTER, NORTHERN (OFFSHORE)

" MACKEREL, OTHER THAN JACK

22.07 % MACKEREL, ATLANTIC

10,93 & MACKEREL, KING (GULF)-
18.62 4 MACKEREL, KING (OTHER)
31,98 % MACKEREL, SPANISH (GULF)
16,40 % MACKEREL, SPANISH (OTHER)

SNAPPER

70,00 % SNAPPER. RED
30.00 % SNAPPER. OTHER

TUNA, LIGHY

47.44 T TUNA, LIGHT SKIPJACK
52.56 ¥ TUNA, LIGHT VELLOWFISH
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‘TEST RUN FOR USER’S GUIDE

THIS PAGE OF QUTPUT LISTS THOSE CONSUMERS AT A RISK (F 0,050

AGE NOT AD!
SEX INCLUDED  AGE ABOVE ~ AGE BELOW  RECORDED  NONEATERS  (MCG/70KG)  RISK
M:FNOT REC 0 100 IN IN 72.00 0.030
DAILY INTAKE (MCG) GRANS  SERVINGS GRAMS  SERVINGS : GRAMS  SERVINGS
UPPER FISH PR PER FISH  PER PER FISH PER PER

In §T SEX AGE  AVE ALLOWED LIMIT EATEN SERVING  MONTH EATEN SERVING WONTH  EATEN SERVING MONTH

2210670 OH M 76 73,92 7611 82.47 OYSTE 143 13.0 PERCM 126 2.0 SALMO 80 3.0

3029181 AT M 33 64,93 74,06 78.27 0YSTE 402 4.0 NACJO 9 4.0 NOTRP St 3.5

PERCM 122 1.0 TUNAL it

' 1 :
3887921 MO F 37 T79.05 40.69 89.24 OYSTE 204 9.0 TUNAL 101 9. SHRINM 145 3.0

CLAMS 204 2.0
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TEST RUN FOR USER’S GUIDE

GROUP  RISK
REEE SR

SEX INCLUDED  LOWEST AGE  HIGHEST AGE  AGE NOT REC NONEATERS ADI (MCG/70KG)  TOTAL NO.

NF W 0 100 N IN 72.00 25947
CONFIDENCE  (BELOW ADI) RISK (ABOVE ADI)
504 70U 90 95 99 .9 so1 301 1ot St 1% .1k
%, POPULATION 100.00 99.99 99.99 99.99 99.99 99,98 0.00 0.01 0.00 0.01 0.01 0.02
SEX INCLUDED  LOWEST AGE  HIGHEST AGE  AGE NOT REC NONEATERS ADI (MCG/70KG)  TOTAL NO.
ME MR 0 100 W ouT 72.00 24652
CONFIDENCE  (BELOW ADI) RISK (ABOVE ADI)
S0% 701 904 95 991  99.9% so1 0% 104 St 11 .11
0.02

1 POPULATION 100,00 99.99 99.99 99.99 99.99 99.98 0,00 0.0f 0,01 0.0 0.0t
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WRON AT 10,068 ~ OFF AT 10.174 ON  Q2/19/80

R DTSEONNEC TS

NES DISCONNECTS
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e b QO2/12/80 10:32:010
CLOA 404460
COSTATION 2+ CONNECTED ON NFS LINE 20

e 3 Q219780 10332811
104 40440 : A
STATION 2+ CONNECTED ON NFE LINE 20

e 4 0/19/80 108321
106 40460 |
ATATION 2+  CONNECTED ON NFS LINE 20

&t b Q2/1R/80 10232214
104 404460 '
HTATION 2+ CONNECTEDR ON NFS LLINE 20

UﬁﬂPMVTIME SHARING 02719780 AT 10,5321 CHANNEL 02460

PO WIR Dy :
EUEEARNHNT R

BRACHBMEERYR
 WCRUN START

FRN &ADC7OCNA/DE/FROMPT #440070CNA/F ILE/ ANSWER "30"‘

CCONTAMINANT /CONSUMER RISK SIMULATION MODEL

THIS 15 A PRELIMINARY PROGRAM FOR THE
CONTAMINANT /CONSUMER RIZE SIMULATION MODEL.

HAVE THE. USER GUIDE IN FRONT OF YOu FOR
REFERENCE. FOR EXAMFLE THE SPECIES CODES ARE FOLIND
CIN THE USER GLITTE.

o THE PROGRAM WILL ASK YO IF YO WANT TO CHANGE
A CERTAIN VARIABLE. IF YOU DON‘T A DEFAULT VALUE IS
ALITOMATICALLY CHOSEN FOR THAT PARTICULAR VARIAEBLE. THE
FROGRAM LISTS THAT VALUE A5 DOES THE USER GUIDE.

» CANSWER EVERY GUESTION. ENTER Y FOR YES ANDN N
FRONO, :

S 309 38 360 36 36 348 38 3
ENTER THE TITLE OF YOUR RLUIN.

THIS WILL EE FRINTED AT THE TOF OF MOST PAGES OF YOUR
OUTFUT.  FLEASE RESTRICT YOUR TITLE TO ONE LINE.
SHGCOPY OFF

EECOND RUN FUR USER'S GUIDE
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AR A T T M3 W36 38 3 A T3 3B 6 M 30 3 30 I 3333
’ INFUT FORMULATION
FEETE U3 3R 36 B 36 3 3 33 3 3 3030 3 6 338 3 3 3 38

A 38U 3 46 A 36 38 363 30 o 363 B9 M3 1 38 2 3 383

WHTEH CONTAMINANT ARE YOLEL INTERESTED INT
MERCURY = 1. CADMIUM = 2. ARSENIC = 3.
1 .

——

#4034 21 4 IR 3 3 3

DN YOU WISH TO CHANGE THE ACTION LEVELT (DEFAULT VALUES ARE 5.0 FPM
CFOR MERCURY, 20,0 PPFM FOR CADMIUM AND 100.0 PPM FOR ARSENIC, )
v oo : | ,
HOW MANY SPECTES TS A NEW VALUE TO BE AFPLIEDY (FROM ONE  TO 9)
Wy o ,
T YO WANT THE SAME VALUE AFPLIED TO EVERY SPECIE?

ig . ’
ENTER THE NEW VALLUE.,
0,5

LSRR EET R ST ST i

0 YO WIEH 7O CHANGE THE LEVEL OF ENFORCEMENT? (DEFALLT

VALUE T5% 100 %) _

Y | —

HOW MANY SFECTIES IS A NEW VALUE TO BE AFRFLIEDT? (FROM ONE 70 9%)

EE YO WANT THE SAME VALLIE AFPLIED TO EVERY SPECIE?

Y

ENTER THE NEW VALUE,

i)

4 4 J 40 H M 3203 3 33 3 36 336

L YOl WISH TO ELIMINATE CERTAIN MONTHS OF CATCH FOR SPECIFIC SPECIESY

(REFALILT 15 N MONTHS ELIMINATED.) :

N :

Wt A 8 A b A3 B 3 33 3693 : :

Dy Yoy WEsH TD‘LIMIT LOCATIONS OF CATCH FOR SPECIFIC
REECIEST (DEFALLT T2 ALL LOCATIONS INCLUDEL. )

N ,

A0 30560002
DOoYOL WISH TO DIVIDE ANY SPECIE BY WEIGHT? -
(FOR DEFAULT VALUES SEE USER GUIDE)

N

A B3 3 30 36 31 A6 3 33 3 3830 36 36 8 3 B4 3 30 R 3

D YO WISH TO LIMIT THE SPECIES EATEN BY CONSUMERST
(DEFAULT 1% ALL SPECIES INCLUDED, ) '

y :

HIW  MANY

4

ENTER SFECIFIC SFECIES CODE (ONE PER LINE).

b B 3 5 33 A 8 330 3B 2 3 7 ' ' 6-16
Loy vl WISH 7O EXCLUDE CERTAIN SPECIES EATEN BY CONSUMERES?
(DEFAULT I NO SPECIES EXCLLUDELR,)



N

AU S 3 U3 A A 3 AR 3 A 36 28

(e YO WIS = ‘-TIFHTE A NEW CONTAMINANT MEAN ANID :TANDARD DEVIATON
FUR A GEEL eSS (hLPAULT IS NO SUBSTITUTIONS,

Y

HOW HANY SRECTES?
1 - T
TRECLES CODE, NEW MEAN, NEW STANDARD DEVIATION
4":¢ ’ (A.’a ‘07 n'(.-,)l o

R TR R R R R T T e R :
Lo yeud WISH TO SURSTITUTE ONE OR MORE SPECIES FOR ANOTHER?  (SEE USER
GUIDE FOR DEFOULT VALUES. ) :

N .

36 U0 3 303 46 K0 363 16 H A 3 4 9 3

nm YGU'WISH.A NEW ADIT  (DEFAULT VALUES ARE 72.0MCG/70KG FOR - CADMIULM,
20, OMUAG/70RG FOR MERCURY ., AND 500, 0MOGE/70 EG FOR ARSENIC)
ﬁNfWih WITH FOLLOWING FORMAT: Y,NEW VALLE OR N,O

AE 1 3 A3 B 4 36 6 36 36 38 36 36 3 36 3 9 3 33 3 3

D0 YO WEEH TO ONLY INCLUDE CERTAIN CONSUMER STATEST
(MEFALLT 1% ALL STATES INCLLUDED. )

v

HOW MANY STATEST (WP TO 25.)

Lo

ENTER SPECIFTC STATES USING THEIR AFPROFRIATE

CGROST - OFFICE) TWO-LETTER ARBREVIATION. (ONE FER L. INE)

az .

oy

t

Y )
g Ll 7

REEE

f

2
=

2

[
At
-

A0 B 6Bt B M B33 38 S 3 9 36 38 36 36 3 S
Oor YO WESH T EXCLUDE CERTAIN CONSUMER STATES?
(DEFALLT IT% NO OCSTATES EXCLUDEL. )

i=

b A 31 34 30 3 3G 3 33 3B A 3 .
Doy YOLE WEISH TO CHANGE THE QUANTITY FACTOR FOR ANY SFECIE?
. (DEFALILT T35 QUANTITY FACTORTZ A% I5.)
Y
HOW MANY SPECTESS
[ : :
ENTER SFECIES NUMBER AND ITS GLANTITY FACTOR

LT
PR

364 B0 N 3 36 36 3 3 363 96 3 35 38 46 3 3 3 i ’
e YO WISH TO CHANGE THE FREGIUENDY FACTOR FOR ANY SPECIET
(IFFALT 1% FREGUENCY FACTORS AS 15,0
y .
HUd MANY  SPECTES - : G'17

! .
EMTER =FECTES NUMBER AND ITES FREQUENCY FACTOR.



3 AR 2 B3 34536 3 3 33 34630 B 33698 3 33 36 3 36 36 3 35 336 96 4 3 3 3 0 3 309 30 00
, DT DES TGN
CAEAEAE T TR 3 A0S 0 E B 33 3 BB 3363 36 36 38 36 3040 3 2 3638 38 3 3 303 S H A
NUW WE PHEST T GN-YOUR DESIRED GUTRUT,
AR YERE ENOW THERE (ARE. SF CEE DATA OUTFUT AND CONSUMER RISK OLTRUT,

THE aFECTES GUTEUT CONSTSETS OF A TABLE OF INFORMATION
CONCERNTING THE NUMBERS OF FISH PER SPECIE THAT WERE WSEDR
HYATHE MUDIEL AND A LIST OF ALL SURSTITUTIONS,

A1 M 39803803 H 3
D YO WIEH TO DELETE ANY OF THIS OUTRUTS
Al

ONES FART OF THE CONSUMER RISE OUTPUT IS A LIST OF
THOSE CONSUMERS WHO ARE AT A CERTAIN RISH,

3B AE B e 3B 3 336 36 T 33 3 46 3698 3 :

e YO WISH TO EEEF THIS FART OF THE OQUTRUIT?
Y - ‘
ENTER CTHE RT5E VALLE FOR THITS OUTRUT .
W1 .

vt

NOW WE MUST DEFINE THE ACTUAL OUTPUT GROUFS THAT
YOU WIEH TO EXAMINE.  FOR THE DEFAULT GROUWRS SEE THE
LERE R GUTDE. o

U4 A8 A6 B3 30338 3 363 31 3 3 3 3 30 389 2 4 3

DO YOL WISEH TO ADD ANY OUTPUT GROUPS?

CIFORD, ENTER Y AND THEN THE NUMBER OF GROUFS YO WISH TO
AL, ITF NOT, ENTER N AND THEN O (ZERD).

Y. 1

FOR EACH GROUP WE MUST PUT TN DR TAKE QUT CERTAIN
VARTARLES . . TH VARIABLES (IN ORDER) ARE: v
MALE . -F LE, SEX NOT RECORDED, LOWEST AGE, UPFER AGE,
AGE NOT Ity ANDE NMON-EATERS. - ' '

FOR EACH GROUP ENTER 1 FOR IN OR O FOR OUT FOR EACH
VARTARLE. FoR AGE VARIABLES ENTER THE APFROFRIATE
NLIMEER.

ADDTTLONAL GROUFE NUMBER 1
30 30T 3 B 320U U 3 H B30 30 33 0 350 336 33 23 303 36 303 36 36 3 3 3630 36 38 3
MALE '

1

FEMOLE

[ A
SEX NOT RECORIIET
1

LUOWER OGE LTMIT
o

TFFER AGE LIMIT

13 : : ' : .
BGE NOT RECORDED ’ : L G-18
0 ‘



NUONEATERS
0 .

-

b A B 30U 36 3 2 3 36 36 263 3 R 36 36 30 B3 3 M B S H 30 3E 3 38 3830 3 R 3R 3

THES RUIN 1% ENTITULED
SECOND RKUN FOR LesER S

GLITTE

TO0 COMPLETE THUS RUN OF  THE MODEL
ENTERS CRUN FINISH

#CRUN FINTSH

HRE
RN

QP EXECUTING

CF DTS ONNE TS

NP DTSICONNECTS

G-19



v L. I g 1. PEOLFIOAIOR
LO& 40440
STATTON L CONNMECTELD ON NFES LLINE 45

LSCEM TIME SHARING  02/719/80 AT 19,115 CHANNEL 4352
DEER TN - dd
FOSSWORLE -
HROEEAMEERYR

HHYORBLILEEYR
T ST AR

L2

TITT

ERACTIE VARATNANY
-DONL

MLIST

G-20



THE TITLE OF THIS RUN IS SECOND RUN FOR USER‘S GUIDE
TODAY/S DATE 1S 02/19/80. THE TIME IS 15,882,

THIS RUN EXAMINES ONLY THOSE CONSUMERS WHO ATE SCALLOPS
_ OYSTERS
CRAB,KING
CRAB, OTHER THAN KING

THIS RUN EXAMINES ONLY THOSE CONSUMERS WHD LIVED IN AZ OH AK CA OR KY WA ME MD SC
THE CONSUNPTION OF OYSTERS WAS INCREASED BY 2.00 TIMES.

THE FREQUENCY OF CONSUMING SCALLOPS | WAS INCREASED BY 2,00 TIMES.
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NAME
ARALONE
© ANCHOVIES
BRSS,  SEA
BASS, STRIPED
_ BLUEFISH
BLUEGILLS
BONITO (BELOW 3197 GMS)
BONITO (ABOVE 3197 GMS)
BUTTERF ISH
CARP
CATFISH
CATFISH
CLAMS
oo
CRAB, KING
CRAB, OTHER THAN KING
CRAPPIE
CROAKER
DOLPHIN
DRUNS
FLOUNDERS
GROUPERS
HADBOCK
HAKE B
HALT4 BELOW 45360,
HALTA ABOVE 45360,
HALT3 BELOW 45360,
HALI2 ABOVE 45360,
HALZN BELOW 45340,
"HALZN ABOVE 45340,
HAL2S BELOW 27214,
HAL2S ABOVE 27216,
HERRING
KINGF 1SH
LOBSTER,. NORTHERN ( INSHORE)
LOBSTER, NORTHERN - (OFFSHORE)
LOBSTER, SPINY
MACKEREL, ATLANTIC
MACKEREL, JACK
MACKEREL. KING (GULF)
MACKEREL, KING (OTHER)
MACKEREL, SPANISH (GULF)
MACKEREL. SPANISH (OTHER)
MULLET :
OYSTERS
PERCH (FRESHWATER)
PERCH (MARINE)
PIKE
POLLOCK
POMPAND
ROCKF I5H
SABLEFTSH
SALMON
SCALLOPS
SCUP
SHARKS

{FRESHWATER)
(MARINE)

GRANS AT

GRAMS AT
GRAMS AT
GRAMS AT
GRAMS AT
GRAMS AT
GRAMS AT

GRAMS AT -

SPECIES DATA ON MERCURY

SECOND RUN FOR USER’S GUIDE

# HPER  ACTION LEVEL REJECTED
ON  WIR/OR ¥ 1
FILE LOC VALUE ABOVE ABIVE EL % 1
3. 3. 0.5 0. 0 S, 0 0
8. 8. 050 0. 0. 50, 0. O,
53, 53, 0.5 I, 1.8 S50, 0. O,
231, 281, 0.50 106, 45.89 S0, 48, 20.78
94, 94, 0.50 13, 13.83 50. 6. 6.38
4. 49, 050 4 816 50, 3. 412
239, 2%, 050 0. 0. 50, 0. 0,
196, 196, 0.50 13, 6.63 50, 7. 3.57
9, 9. 0.5 0. 0. 50 0 O
S2. 52 050 f. 192 50. . 192
3% % 05 0. 0 5 0. 0O
81, 81, 0.50 24, 29.63 50. 9. 1L.11
584, 584, 0,50 0. 0. 50, 0. 0,
134, 134, 0.50 2. 1.4 5. 1. 075
93, 93, 050 0. 0. 50, 0. O,
314, 34 050 1. 0.2 50. Lt 0%
22, 212, 0.50 15, 7.08 S0, 5. 2.3
A7, A7, 050 4, 276 50, 4. 184
3. 73, 05 2. 274 5. 1. 137
127, 1377 0.50 4 2.92. 50, 3 219
179, 179, 0.5 3. 0.25 S0. 3 025
928, 928, 0.50 348, 39.66 S0, 186, 20.04
88, 83, 050 0. 0. S50, 0. 0.
426, 426, 0.50 1. 0.23 50, 1. 0.23
99,891 152 1. 050 4 3.60 S50. 3. 270
0.41 % 152 M, 050 3 7.2 5. 3 7.3
96,12 4 771, 433, 050 0 0. 50 0. O
3.88 % 771, 318, 0.50 B/ 11.01 S50, 20, .29
96,23 1 243, 191, 050 27, 14,14 50, 8 419
3.77 1 23, 5. 0.50 24, 86,15 50. 12, 23.08
89.04 % 108. 8. 0.50 17, 20.99 0. 12. 14,81
10.96 % 108. 19, 0.50 15. 78,95 50. 5. 26,32
22, 272, 050 0. 0. 50, 0. 0O,
9. 1% 050 0. 0  50. 0. O
770. 770, 0.50 121, 15.71 50, 48, 8.83
1199, 1199, 0.50 375. 31.28 S50, 187, 15.40
65, 65, 050 0. 0. 50, 0. 0.
Hi, 1L 0% 0o 00 S0, 0 O
2% .2 050 f. 3.45 50, 1. 3.45
478. 478, 0.50 206, 43.10 S0. 98. .20.50
357, 357..0.50 247, 69.19 50, 119, 33.33
627. 627, 0.50 185, 29.51 50, 101. " 1é.11
349, 369, 0,50 34 9.21 50, 16 4.4
191, 19, 050 0. 0. 50, -0. 0.
260, 260, 0.50 0. 0. . 50, 0. 0,
147, 147, 0.50 19, 12.93 5. 8. 5.4
28, 28, 050 1. 037 50. 0. 0,
87. 8. 0.50 3. 4253 S0, 14, 16.09
221, 21, 050 b 264 S0, 4. 176
6, 605 o0 0. 5. 0 O
451, 451, 0,50 &9, 15.30 50, 32 7.0
102, 102, 0.50 11, 10.78 50. 6, 5.88
806, 806, 0.50 0. 0. 50, 0. O
138, 138, 050 0. 0. 50 0. O
73, 713 05 1. 137 50, 0. o,
588, 588, 0.50 323, S54.93 S0, 162, 27.55

TOTAL

)
80,
53,

183,
8.
1.

2%,

189,
91.
51,
3.

72
584,
133,

9.
3,
207,
213,

72.
134,

1176,

742,

88.
4.
108,
®.
453,
298,
183,
%0.
9.
1.
7.
19,
702,
1012,
65.
1.
28,
380
28,
52.
3,
191,
260.
139,
28,
7.
223,
81
415,
9.
806,
138,
7.
82,

CONTAMINANT LOCATION
RANGE ~ MEAN/SD NAME X

0,00 0,12 0,02/ 0.02 100.00
0.01 0.21 0.04/ 0.04 100,00
0.02 0,58 0,16/ 0,11 100. 00
0.01 1,90 0.66/ 0.8 100.00
0.01 0.95 0,31/ 0.19 100.00
0.02 0.80 0.23/ 0.14 100.00
0,00 0,47 0.30/ 0.07 100.00
0.21 0.74 0.37/ 0.07 100.00
0,00 0.19 0,02/ 0.03 100,00
0.01 0.49 0.17/ 0,12 100,00
0,01 0,38 0.15/ 0,11 100,00
0.10 1,20 0.44/ 0.22 100.00
0.00 0.26 0.05/ 0.04 100,00
0.00 0.58 0.12/ 0.09 100,06
0.00 0.24 0.07/ 0.04 100,00
0.01 0.50 0.14/ 0.10 100.00
0.01 0.70 0.25/ 0.1¢6 100. 00
0.00 0.54 0.12/ 0.1} 100.09
0.00 0.53 0.14/ 0,12 100.00
0.00 0.67 0.12/ 0.09 100,00
0.00 0,50 0.09/ 0.09 100,00
0.02 1,93 0.50/ 0,27 100,00
0.00 0,37 0.11/ 0,07 109.(0)
0. 0.47 0.10/ 0,07 160,00
0.02 0,59 0.12/ 0.09 100,09
0.08 0.42 0.20/ 0.0% 100,09
0.01 0,50 0.14/ 0.08 100, ()
0.03 1.28 0.32/ 0.1% 100,09
0,01 1,23 0.29/ 0,28 102,00
0.09 1,46 0.48/ 0,33 100,00
0.01 0.98 0.34/ 0.19 100,00
0.42 1.43 0.78/ 0.29 109,46
0.00 0.26 0.02/ 0.04 103,69
0.00 0.33 0,08/ 0.09 100,60
0.04 1.60 0,29/ 0,20 100.G)
0.03 1,90 0.42/ 0.28 109,60
0.0t 0,37 0.11/ 0.09 160,00
0.00 0.19 0.05/ 0,04 100,C0
0.0 0.45 0,25/ 0,13 100,00
0,02 2,73 0.76/ 0,40 100,40
0.06 2.68 0.97/ 0.59 100,10
0.03 2.47 0.46/ 0.31 100.00
0.00 .61 0.29/ 0.25 100,00
0.00 0.28 0.02/ 0,03 100.00
0.00 0,43 0.03/ 0.04 100,00
0.01 0,88 0.26/ 0.18 100, 60
0.00 0,59 0,13/ 0,12 100. 00
0.04 1,33 0,54/ 0.39 100,20
0.00 0,95 0.11/ 0,13 100,00
0.00 0.42 0.107 0.09 100,00
0.02 0,89 0,30/ 0.21 100,00
0,00 0.70 0.24/ 0.18 106. 00
0.00 0,21 0,05/ 0.04 106,00
0.00 0.22 0,06/ 0.05 1000
0.00 0.52 0.11/ 0,10 100.10
0.02 3,80 0.99/ 0.90 100.00
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- SHRINP
SHELT

SNAPPER, RED

SNAPPER, OTHER

SNOOK

g0

SWID AND OCTOP] -
SUNFISH

SWORDFISH 1971
SWORDF ISH 1975
SWORDF 15H ALL
TILEFISH

TROUT (FRESHWATER)
TROUT (MARINE)

TUNA, LIGHT SKIPJACK
TUNA, LIGHT YELLOWFISH
TUNA, WHITE

WHITEFISH

OTHER FINEISH

353,
53,
737,
327,
12

339,
174,
H3.
266,
381

60,

528,

201,
70,
3.
76.

180,

759:
327.
12.

339,
174,
115.
266,
381.
80.
528.
201,
70.
115,
7.
86.
180,

0.50
0.%0
0,50
0.50
0.50
0.5
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

0.

130.
36,
.5
0.

20.
102.
225.
327,

60.
121,

22,

0.

5'

8'

0!

17.13
17.13
50.00

11.49
88.70
84,59
85.83
100.00

22,92

10.95

5.22
6.58
ol

4.4

50,
50,
30.
30,
30,
30,
50.
50.
50,
50,
50.
50,

0.
30,
50.

30,

0.

0.
37.
28.

5

0.

12,
51!
110.

0'

7.591
8.56

41.67
0.

6.90
4.3
41.35
46.46
50.00
13.64

3.48
0.

3.48

1,32

0.

3.33

353.

702,

162.
b4,
156.
204,
30,
456.
194,
70.
i,

174,

0,72 0.23/ 0.14

106, w0
100,00
100,00
- 100,00
100.00

100.00 -

100,00
100.00
100,00
100,00
100,00
100,00
109,00
100,00
100,00
100,00
100, (0
100. 00
100, 00
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THIS SECTION LISTS THE SUBSTITUTIONS MADE BY SPECIES.
SCALLOPS A MEAN OF 0,500 AND A STANDARD DEVIATION OF ~ 0.010 HAS BEEN SUBSTITUTED FOR THIS SPECIES |

THE FOLLOWING OUTPUT ILLUSTRATES HOW A SPECIE WAS SUBSTITUTED FOR.

NOT REPORTED

7.95 1 BASS, SEA
2,30 % CLAMS
7.95 % COD
13.60 % FLOUNDERS
7.95 1 HADDOCK
2.30 % HERRING
2.30 1 UOYSTERS
11.40 1 PERCH (FRESHHATER)
7,95 % POLLOCK
11.40 % SALMON
4,50 1 SHRIMP
7.55 % TUNA, LIGHT SKIPJACK
8.36 % TUNA, LIGHT YELLOWFISH
4,49 7 TUNA, WHITE
BUFFALOF ISH
100,00 % CARP
SWORDF ISH

100.00 % SWORDFISH ALL

OTHER SHELLFISH

0,20 % ABALONE

12.00 1 CLAMS

6.60 %  CRAB,KING .

3,80 % CRAB, OTHER THAN KING

7.65 % LOBSTER,. NORTHERN (INSHORE)
1.35 % LOBSTER. NORTHERN (OFFSHORE)
1.60 % LOBSTER, SPINY

7.80 % OVSTERS
63.00 1 SHRIMP

BONITO

84.00 % BONITO (BELOW 3197 GMS)
16,00 L BONITO (ABOVE 3197 GMS)

29,00 % BASS, SEA
71,00 % BASS,  STRIPED

HALTBUT

42.90 7 HALTBUT 4 ' G-24



.27 % HALIBUT 3
25,50 4 HALIBUT N -
0.33 1 HALIBUT 25

LOBSTER, NORTHERN

85,00 % LOBSTER, NORTHERN (INSHORE)
15.00 % LOBSTER, NORTHERN (OFFSHORE)

MACKEREL: OTHER THAN JACK

22.07 ¥ MACKEREL, ATLANTIC

10.93 % MACKEREL, KING (GULF)
18,62 % MACKEREL, KING {OTHER)
31.98 % MACKEREL, SPANISH (GULF)
§6,40 % MACKEREL, SPANISH (OTHER)

SNAPPER

70.00 1 SNAPPER, RED
30.00 % SNAPPER, OTHER

TUNA, LIGHT .

47.40 % TUNA, LIGHT SKIPJACK
52.5 % TUNA, LIGHT YELLOWFISH
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SECOND RUN FOR USER’S GUIDE

THIS PAGE OF OUTPUT LISTS THOSE CONSUMERS AT A RISK OF 0.010

AGE NOT ADI

SEX INCLUDED  AGE ABOVE  AGE BELOW  RECORDED  NONEATERS  (NCG/70KG)  RISK

M,F.NOT REC 0 100 N IN 25.00 0.010

DAILY INTAKE (MOG) - GRAMS  SERVINGS GRAMS  SERVINGS GRAMS  SERVINGS
UPPER FIH PR PR FISH PER PR FISH PR PER

ID ST SEN AGE AVE ALLOWED LIMIT  EATEN SERVING MONTH  EATEN SERVING MONTH - EATEN SERVING  MONTH
042002 O F 45 3502 21,07 37.35  TUWL 127 21,0 AOIN 236 100 SCAL 263 2,0

FINFO 150 1.0 SHRIN 123 1.0
2434301 4 F 30 22,51 21,07 28,49 SHRIM 159 5.0 SNAPP 434 1.0 PERCH 397 1.0

TN 166 2.0 SCAL 318 2.0  FINO 179 1.0

092312 A F 53 292 21.07 26,5 HALIB - 271 7.0 SHRIN il 4.0 CRABD 132 5.0

SWRD 150 1.0 LOBN 150 1.0 TWNAL 49 1.0

3092313 CA F .71 21.07 21,28 HALm 237 8.0 - SHRIM 232 3.0 TUNAL 156 4.0

CRABD 237 2.0 SWORD 150 1,0
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SECOND RUN FOR USER’S GUIDE
GROUP  RISK
HEEHE  BEEE

SEX INCLUDED  LOWEST AGE  HIGHEST AGE  AGE NOT REC NONEATERS ADI (MCG/70KG) ~ TOTAL N0,

WF MR .0 - 100 ILE - IN 25.00 795
CONFIDENCE  (BELONW ADI) ‘ RISK {ABOVE ADI)
Son 706 S04 95 9% 99.9% S04 30% 0% Y4 17 SR ¥

% POPULATION 99.50 99.50 99.50 99.50 99.50 99.50 » © 050 0.5 0,50 0.30 0.5 0,50

SEX INCLUDED  LOWEST AGE  HIGHEST AGE  AGE NOT REC NOMEATERS ADI (MCG/70KG)  TOTAL NO,

HFNR 0 - 100 IN out 25,00 9%
CONFIDENCE  (BELOW ADI) ' RISK {ABOVE ADI)
0% 704 904k 951 9L .9 506 30% 104 k71 YA ¥ |

% POPULATION 99.50 99.50 99.50 99,50 99.50 99.50 0.50 0.50 0.5 0.50 0.50 0.50

SEX INCLUDED  LOWEST AGE  HIGHEST AGE  AGE NOT REC NONEATERS AL (MCG/70KG)  TOTAL NO.

HF W 0 13 wr - o 5.00 93
CONFIDENCE (BELOW ADI) RISK (ABOVE ADI)
. S0 0% 90% 9L 99 99.9% S 30% 104 S 1 .
% ROPULATION 100,00 100,00 100,00 100,00 100,00 100 -

. 00 0. 0. 0. 0. 0. 0.
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