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CHAPTERONE

INTRODUCTION

~.!.MU.LAT.1ON~D E..L_

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-

tions scientists can often use a mathematical tool, the simulation model, in order

to better understand the system under investigation as well as to test proposed

solutions to system problems. Modules, each representing an event (activity) of

the system, are constructed and 1inked together to study the behavi or of events

including interrelationships. The behavior of an event and interrelationships is

portrayed by appropri ate probabil ity di stributi on functi ons.

After the initial model is constructed, a test data set or sets is entered

into the model to determine how realistically it portrays the trt,le situation.

Several iterations of the model may be required before the model is considered

validated; that is to say, before the model is considered to realistically mimic

the system. As mentioned previously, events are often modelled by using probabil-

ity distribution functions which randomly select data from a data base or actually

represent data by usi ng 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

inherent 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

s ituati on.

~}ckground 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 seafoo(j consumers in the Chesapeake Bay regi on.

The Krutchkoff model, although useful, was extremely difficult to employ,
particularly if substances other than mercury were to be studied. The NMFS needed
a more generalized version of the mercury model in order to study a wide range of
components commonly found in seafood products. Also, the NMFS wanted a model that
cou·ldbe used by non-prograrrrners so that NMFS scientists and 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-risk 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
progr~n as 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 wi 11 rely heavi ly 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 ava ilab1e.
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 modu 1e, actua 11y IIfeedsll seafood products to the consumers.
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The model has a number of features which make it quite realistic. For

instance, seafood products are harvested over a wide range of locations throughout

the year. Moreover, fish come in a variety of sizes and, depending upon the

contamin~nt and species involved, it may be necessary to assign different con-

taminant values according to size (age) of the fish or the location in which the

f'ish 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 we11 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

instance, if one believed that 80% of flounder consumed by the public weighed equal

to or less than 500 901 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 Atlantic and 35% from the South Atlantic one would use the

location option. Given this information the model would examine the data base and

divide flnunder data into the four groups that had been specified (North Atlantic

over 500 gms, and less than 500 gms; and South Atlantic over 500 gms and less than

500 gms.) and then calculate the /Tiean and standard deviation of contaminant levels

particular to those groups. The derivation of these parameters follows.

Or. Krutchkoff,while developing the mercury 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 lognormal distributions

and utilized a computer program to fit and plot th~ 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

associ ated seafood products under invest igati on, the means and standard devi ations

1-3
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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 enforcement which are controlled by the Food and Drug

Administration. If the contaminant level in a seafood product is below the action

level, it is considered safe for human consumption. The level of law enforcement

determines the level of testing of products for contaminants in the marketplace by

the FUA. The model allows one to vary this parameter from 0 to 100%. For example,

in the mercury report a 75% level of law enforcement was used.
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locations). The species contaminant information is transferred to the consumer

module for use in its calculations.

After every specie's weighted mean is calculated the program checks on the

final option of the species module, the substitution 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-

ab 1e.

The consumer module, based on seafood consumption information obtained by a

survey conducted by NPDResearch, Inc. duri ng 1973-74 (See p.11-14 mercury report),

feeds each panelists the accepted fish from each species reported by that panelist

and then calculates each person's average daily contaminant intake. Just as there

was a maze",like structure for the species module, the same is true of this module.

Before entering the maze, the program gathers the basic demographic informa-

tion associated with each consumer; namely, state of residence,age, and sex.

Then, it examines his estimated seafood consumption for a month including such

information as species eaten, portion size in gm, and number of meals eaten in a

month. In the NPD survey some i ndi vi dual s indicated that they did not consume

seafood and some neglected to record either sex or age. These data are used where

appropriate in order to make inferences concerning seafood consumption by the

general public.

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 wishes to examine.

Discrete groups are formulated by specifying the following: the state, sex, ag~

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

qual.ifies as a member of a group, his weight is estimated for later use and his mean

daily intake of contaminant is calculated.

1-6
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The daily intake of a contaminant is defined as the intake of that contaminant
for a year divided by 365 (Krutchkoff, 1978). Since the contaminant level in
fishery products can be considered a lognormal random variable, the daily intake,
which is the average of many independent lognormal variables, can be considered a
normally distributed random variable. The mean and variance of the daily intake
are calculated as follows (Krutchkoff, 1978).

Mean =: tl2Fr;Qiu;l365
variance =: E(12FriQi)2si2/(365)2 where
ui =: mean contaminant level of specie i
s;2 =·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)

frequency and quant ity can be altered (increased or decreased) if the user
wishes to investigate extreme eating habits.

Once the mean and var iance of the contami nant 1eve 1 for the daily intake of a
person has been calculated, the allowed daily intake (ADI) for that person is
computed. The ADI for person is calculated as follows.

personal API =: ADI (wti) j 70 kg
AD! =: WHO/FDA suggested allowed daily intake in mcgrams per 70 kg
wti =: average weight of person i based oh his sex and age (see Table 6)
The program determi nes the % popu 1ation at risk and not at risk at var ious

confidence levels. This allows the investigator to gain a better perspective of
consumer risk. 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 percentile is greater than
his personal allowed level, one must say that this person has a higher than 5% risk
of exceeding· his persohal allowed intake level (see Figure 3).

1-7
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Fi~\He 2. Illustration showing sample case ~n which the consumer is not at risk because the
distribution of his daily intake is below his personal ADI.

Figure 3. lliustrlltion showing sample case in which the consumer is at a 5% probabiiityrisk
heelins"! his dai ly intake includes his personal ADI.
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The program determines the % population 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 investigator 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 identifi es

consumel"S at risk including infonnation 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

content 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 section. Two example runs illustrating all major options of the

consumer-risk model are also included in appendices.
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TERMINAL QUESTION

(--)
USER RESPONSE

o
USER OPTIONS

NOTES

CONTINUED

:!Figure 4. Itey toeymb6h in detailed user instructions.
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Figurt! 5. Gener.al c"erations of consumer-risk simulation model.
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SPECU!S OUTPUT AND 5U85TI-
TIJTION OUTPUT IS PRINTED •.

READ CONSUMER FILE ONE PERSON AT A TIME. PROGRAM .
It!Aos CONSUMER 10, STArE, SEX, AGE, AND UP TO 12 MEALS
PER PERSON WHICH INCLUDES EACH SPECIES II, QUANTITY
EATEN, AND FREQUENCY EATEN.

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

CALCULATES MEAN &: STD. DEVIATION
DAILY CONTAMINANT INTAKE.

CALCULATES ADIP AND UPPER LEVEL
CONTAMINANT DAIL Y INTAKE.

CHECKS RISK OF EACH PERSON

NOT AT RISK

CONTRIBUTES
TO GROUP
CALCULA nONS

AT USER-SPECIFIED
RISK

LISTS PERSON
ON RISK OUTPUT
PAGE

GROUP OUTPUT IS PRINTED

USER INITIATES
PRINTING
OF RESULTS
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Fipre 6. Detailed user instructions for consumer-risk model.

..•

QUESTION-RESPONSE

COMPuTER
INFORMATION

USER ID'

PASSWORD-

ACCOUNT
NO.

*

COMMENTS

Once the user is communicating
with the computer either by
dialing up or direct line, ._
communication information is
printed.

Enter your id number•

Enter your password.

Enter your account I.

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

NOTESI A carriage return CR IIlUst be h.it _Her the user ~nters the appropriate response.
Auume that 8 CR was hit after all J:' •• ponses l.rt the ()vals. The responses found in
thia gufde are strictly exampleres'P0nses. the user should alaa assume that within
these examples more than one response is required, although only one of them is
actually seen in the guide. For an exact question/response session see the sample
runs in Appendix G.
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QUESTION-RESPONSE COMMENTS

INTRODUCTORY
PROGRAM
REMARKS

The title must be entered.

ENTER THE TITLE /\.
Of YOUR RUN. ~ The title may be up to 72 char-

acters long

"Test Run" is title for this
run.

,.

WHICH
CdNT AMINANT

ARE YOU
INTERESTEO IN?

Mercury = 1
Cadmium = 2
Arsenic = 3

Default·Values:
5.0 ppm - Mercury
20.0 ppm - Cadmium
100.0 ppm - Arsenic

Left - IS.OAL on all
Right - 15.0 AL on Oysters

y = Yes
n =No

User is interested in Cadmium

The same action level 1S being
implemented.

J9,15.0

ENTER THE
SPECIES NUMBER

AND THE NEW
ACTION

HOW MANY
SPECIES IS A NEW
VALUE TO 8E AP-
,I ?

00 YOU WANT
THE SAME VALUE

APPLIED TO
EVER Y SPECIES?

ENTER THE
NEW VALUE.

00 YOU WISH
TO CHANGE THE
ACTION LEVEL?

2-6

L the tit ie allows the user to identify each of his runs with any identifier he
wi9he8. The ~ sign printed by the program tells the user the program is waiting for a
response.
2. Species codes are on p.A-I. ·The program keeps track of how many new values and/or
liped". the user wants. It will not continue to the next option until the specified
number of entries are entered.



QUESTION-RESPONSE COMMENTS

DO YOU WANT
THE SAME VALUE

APPLIED TO
EVERY SPECIES?•

00 YOU WISH
TO CHANGE THE
ENFORCEMENTLEV!L?

Default enforcement level is
100%.

ENTER THE
NEW VALUE.

DO YOU WISH TO
ELIMINATE
CERTAIN MONTHS
OF CATCH FOR
SPECIFIC SPECIES?

ENTER THE SPECIES
NO. AND THE NO.
OF MONTHS TO BE
ELlMINA TED.

ENTER THE
PECIFIC MONTHS

USING THEIR
STANDARD NO.

ENTER THE
SPECIES CODE
AND THE NEW

VALUE.

39,50

HOW MANY
SPECIES?

50% 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.

NOTl£S:3. This option controls the number of fish that are randomly rejected once they at-e
above the action level. It represents the law enforcement involved in enforcing the
action level.
4. This option dolates certain months of catch for specific species. For example,
the uur may be interested in looking at flounders caught in January and February and
how those fish affect consumers. Appendices D and E give months in which species
wer.e.sampled. 2-7 '



QUESTION-RESPONSE COMMENTS

00 YOU WISH TO
LIMIT LOCATIONS

OF CATCH FOR
PfCIFle SPECIES?

HOW MANY
SPECIES ARE
INVOLVED?

Up to 99 ~pecies.

ENTER THE SPECIFIC
LoeA TION AND
CORRESPONDING
PERCENT VALUE.

DO YOU WISH
TO DIVIDE ANY

SPECIES BY
WEIGHT?

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

HOW MANY
SPECIES?

User wishes to limit location
for two species.

User wishes to choose oyster
from I location.

User wishes to split oysters{l
into north Atlantic site only.;)
(Note weight of site is 100%fo .
1 location.)

39,10.0,.50

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

User wishes to divide 2 species
y weight.

User is splitting· oysters inte
above 10· grams and below Ie
grams at 50% each.

NOTES: ;. This option allows the uset to weight certain speCles by location of catch. For
ex_pIe, if the user believes that consumers eat only flounders from the north and
ac.mth Atlantic a.t a ratio of 3 to 1, he can respond tc the program by entering N,75
(N-north Atlantic and 75=75%) and 8,25 (S=south Atlantic and 25-25%) for flound~
When limiting a species by location, the summation of the percentages austbe 100%.
05+25) An error will occur if one of the chosen loc:ltions is not included in the
data fi Ie for that species. The user shQuld Check Appendices D and E for locations
sampled. Loca~ion codes are inApp~ndix B.
6. ThiR 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
o~er 25 gra~ than smaller floundets at a ratio of 4 to 1. The user would then enter
i:lt15.,20(22"flounders, 25=weight, and 20-20%below 25 grams). Because some fish in
the data file have the average weight of the species entered for their weight, those
~Iart icu lar fish would not be included in ei ther group since their originAl weight was
nftver recorded. Someweight 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 Appendi~es D and E (Tables 4, 5).2-u



QUESTION-RESPONSE COMMENTS

•

DO YOU WISH TO
LIMIT THE

SPECIES EATEN
BY CONSUMERS?

HOW MANY?

ENTER THE
SPECIFIC

SPECIES CODE.

User wishes to include consum
era who ate at least. three
species.

One per 1i ne :

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

DO YOU WISH TO
LUDE CERTAIN

SPECIES fA TEN
BY CONSUMERS?

HOW MANY?

ENTER SPECIES
CODES.

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

That species is smelt.

NOTESt 7. The user can isolate consumers who ate any species or combination of species. For
example, the user may wish to consider only oyster eaters. He would then enter !.
after the HOWMANY?question and then enter 39 after the ENTERSPECIFICSPECIESCODE
command.
8. The previous option and this one are virtually the same. However, the user should
use this option if he wishes to e:a:c1udea _all number of species to be eaten. For
example, if the user wants only flounder and oyster eaters, it would be easier to use
option 7. If he wants to consider consumers who ate everything except oysters and
flounders he should use this option.

2·9



QUESTION- RESPONSE COMKENTS

DO YOU WISH TO
SUBSTITUTE. A
NEW CONTAMINANT
MEAN AND STANDARD
tH-:VtATlON FOR A
SPECIFIC SPECIES? .

HOW MANY
SPECIES?

User wishes to substitute for 1
species.

for
one-
per-

User wishes to make one substi-
tution.

User substituted a mean of .0
and a Std. Dev. of .001 for oy
terse

User substituted oysters
·smelt and since this was a
for-one substitution the
centage was 100%.

HOW MANY
SUBSTITUTIONS
ARE INVOLVED?

SPECIES CODE,
NEW MEAN, NEW

STANDARD
DEVIATION.

ENTER SPECIES TO
BE SUBSTITUTED
FOR, SPECIES BEING
SUBSTITUTEDINTO,
PERCENT. U

39,.05,.001

,52,39,100

00 YOU WISHTO
SUBSTITUTE ONE

OR MORE SPECIES
FOR A 0 R?

NOTES: 9. This option can be implemented for more than one purpose. It is used to
sub&titute a new mean and standard deviation for any species. See next option for 4
detailed explanation. Mean and standard deviations are in ppm.

10. The substitution option can be very powerful: There are many substitutions
already built into the system. ~'or contaminant values see Appendices Dand E. The
contaminant data file did not 4lways 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
these substitutions if he wants. The result of the substitution will be listed on
th(! l'lubstitut ion page of the output. The user should insure that the total per-
cenU.ge for one species is 100%. Otherwise, an error will occur. An example of
weighted substitutions would be$\.ibetituting 50% Northern Inshore Lobster and 50%
Northp.rn Offshore Lobster for Northern Lobster. Substituting data for another spec-
itHI can be done as follows. On .the species code list note that numbers 17-80 are
laheled new data. On option #9 enter the new mean and standard deviation under the
CQd~~ 77, 78, 79 or 80 •. Then on option 10 substitute all of this new data or in
combiolition 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
.E,L?l.l.?.2. and 51, 77~50 on this option. (51-old Shrimp, 17=new data, 50=50%).

2-10



QUESTION-RESPONSE COMMENTS

•

DO YOU WISH
A NEW AOI?

00 YOU WISH TO
INCLUDE ONl Y
CER TAIN CON-
SUMER STATES?

y,55.0

HOW MANY
STATES?

ENTER SPECIFIC STATES
USING THEIR' APPRO-
PRIA TE (P.O.) TWO-
LETTER ABBR EVIAnONS.

Default values:
12.0 mcg/10 kg for Cd
30.0 mcg/70 kg for Kg
500.0 mcg/70 kg for As

There is a change in th~ answer
format •

Up to 25 states are allowed.

User wishes to include only 5
consumer states.

no YOU WISH TO
EXCLUDE CER-

TAIN CONSUMER
T ? HOW MANY

STATES?

ENTER SPECIFIC
STATES USING

WO-LETTER (P.O.)
ABBREVIA TIONS.

One of those 5 states 1S Illi-
nois.

Up to 25 states are allowed •.

User wishes to exclude 10
states.

One of the 10 states is Wiscon-
sin.

NOTES: It. The ADI represents the accepted allowed d~ily intake of a contaminant from any
source.
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
ine lude 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. If, 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.
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QUESTION-RESPONSE CO!ofMENTS

DO YOU WISH TO
CHANGE THE
QUANTITY FAC-
TOR FOR ANY
SPECieS?

10,2

HOW MANY
SPECIES?

ENTER SPECIES
NUMBER AND ITS

ANTlTY FACT

User wishes to change 39 quan
tity factors.

One of the 39 new quantity fac
tors is for butterfish (10) an
he wishes to increase it by tw
times.

DO YOU WISH TO
CHANGE THEFRE
QUENCY FACTOR
OF ANY SPECIES?

HOW MANY
SPECIES?

ENTER SPECIES
NUMBER AND ITS

FREQUENCY
FACTOR.

,
User wish.s to change 8 speciesl
frequency of consumption faC-

I
'

tor.

~

20,2

~

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

NOTltS: l4. A quantity factor refers to the ~verage amount (in grams) of fieh consuaed by a con.umer
during one mul. All default quantity factors are 1.0 interpreted to mean that the
meals are left as is (or mu1tipiedby 1.0). If the user wishes to increase the
quantity of consumed oysters by two, he enters 39,2.0. C39=oysters and 2.0-new
quantity faetod.
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
8pecies is left as is. To decrease the frequency of eating oysters by 1/2, simply
enter 39,.5 on this option. (39-oysters and .5-new frequency factor).
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QUESTION-RESPONSE COMMENTS

(OUTPUT INFO.)
00 YOU WISH TO
DELETE ANY OF
THIS OUTPUT?

00 YOU WISH TO
DELETE THE.

TABLE?

DO YOU WISH TO
DELETE THE

SUBSTITUTIONS?

After answering yes, the user
wishes to delete part or all 0
the species output. Then he in
dic.tes which part he wishes to
delete.

RISK PAGE INFO.)
DO YOU WISH TO
KEEP THIS PART
OF THE OUTPUT?

ENTER THE RISK
VALUE FOR

THIS OUTPUT.

User wishes to look at consUlll-
ers at a 5%risk.

Nons s 16. Theuare two types of species output th.t the user maywish to delete if he does
not need it. An example of these types are in Appendix G. He .ay delete one or the
other or both by first answering Y to the H.-st question of this option and then the
appropriate answers to the next two questions. If he answers no to the first
quudon, the program prints both outputs.
17. See Appendix G for an eXblple of this output. The user may keep the output or
delete it. If 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 be enters .05, the
conSl.ltllers who are at 5%risk are listed. If he enters .001, the consumers who are at
.1% risk are li.ted. -----
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QUESTION-RESPONSE'

DO YOU WISH TO
ADO ANY

OUTPUT GROUPS

n,O

MALE

FEMALE

COMMENTS

User wishes to add one new out-
put group.

Males in or out?

In (1 III In),

Females in or out?

Out (Zero'" Out>.

TO COMPLETE
THIS RUN ENTER

CRUN FINISH.

SNUMB II

'(MAIN
PROGRAM
BEGINS)

NON EATERS

SEX NOT
RECORDED

LOWER AGE
LIMIT

UPPER AGE
LIMIT

AGE NOT
RECORDED

Sex not recorded in or out?

Out.

I
!

Wh.t i. the lower .ge limit? I
~

Zero. Enter decimal after age. ,
J
f

What is the upper age limit ~,
11. This group includes a1'
males from Oup to and includi ' "
11 years old. '

Enter decimal after age.

Age not recorded and nonester
out.

NOTES: 18. This last option refers to the last pages of output. (See Appendix G). Two
output groups are always printed. They are (A) every consu1ller and (I) every cons~r
who ate seafood. If other output groups arede.ired, the following variables deter ..•.
mine the group: sex for which uTes, females and sex not recorded are considered;
age for .mich a lower age limit, an upper age Hmi t, and age not recorded are
considered; and eater/noneater of seafood. The program lists every variable for the
uaer to r •• pond to for each additional output group_ See comments for an example.
Also Bee the second sample run in Appendix G.
19. The lalt instruction of the program tells the user how to finish running the'
tllj)del.Re90rd the SNUMB#for identifying the run. Till! next page tells how to list
the resultlng output. ' 2-14



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

Once the user receives that response he should enter CRUN PRINT. After the
program responds with a list of cOlTJ11andsand 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,
the time of logging off, and the date will be printed for reference.

A description of the output follows.

OUTPUT DESCRIPTION

,Ti1;J.~_PaJiEl

The title 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
nAn. See Figure 6 for an example. Other information that could appear on the 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 list of new quantities per meal
for species, and a list of states included or excluded. For examples, see the
sample output in Appendix G.
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----------------------------------------------------------------~------
Figure 7. Example of title page (first pag.e of output).

HIE TITLE OF THIS RUN ISAL = 5 (75% EL) ON SHELLFISH ONLYRUN #9

TODAY'S DATE IS OS/25/79. THE TIME IS 11.698.

------------------------------------------------------------------------
.?P_~S.ies qutp,ut

The species table follows the title page when it is printed. This table can

be deleted from the output by responding appropriately to option 16. The

following information is contained. in the species table.

NAME: Listed .under this heading is the name of the species or subspecies.

This is sometimes 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.

t.fER WT&/OR LOC: Number of individual data points within the species found in that

weight group and/or location of catch.

ACTION LEVEL:

VALUE-- Actual action level value.

# ABOVE-- Number in weight and/or location group above the action level.

% ABOVE-- % of data points in weight and/or location group above the action

·Ievel. .

EL: Enforcement level.

REJECTED: # -- Number in weight and/or location group rejected because it was

greater than the action level.

% -- % in weight and/or location group rejected •

.!0T.!~L: Total number used in calculations after rejection.

CONTAMINANT:

HANGE-- Range of the remaining contaminant levels.
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MEAN/SO -- 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
locations 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 .

~yp)titution Page
The first item on this page lists the species and the associated contaminant

va'lues(rnean 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 1isting, substitutions for
individual species are shown in the following manner: the original species for
whi ch data are 1acking is givenand it is under 1ined and the replacement spec ies
and the extent of replacement (100%, 50% etc.) is shown under the under;ining (See
substitution page of sample run 2 in appendix G). The reader should note that any
spec'ies 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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.~ons~Risk

The printing of this page is optional, however, it lists individuals at a

selected risk which would interest most users. Appendix G ShCNlS people at differ-

ent risk levels (5% = 0.05 and 1% = 0.01). The output also shows the group from

which the consumers were selected and the ADI for the run. Information for each

person at risk includes their identification number, state of residence, sex, age,

da i ly contami nant 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 1imit dai ly intake. When the ri sk

value isO~05, the upper limit for the personal daily intake is the 95th percentile

of the estimated daily intake distribution. Similarly, the 99th percentile is the

comparable upper limit when the risk value is 0.01. Notice that when the upper

limit exceeds the allowed intake, the consumer is defined as lIat riskll and may be

printed on the consumer risk page. The progra"m can list up to 12 meals per person.

The species consumed, the average quantity of a species consumed per meal, and the

average number of times the species is consumed d~ring the month are also listed.

Appendix A gives abbreviations for species names.

_G!~ouQ..._Risk

The final page(s) are always printed and describe the probability of risk for

each output group. The t6p two lines of each group output gives a description of

the group listing the parameters of "sex, age, eater/noneater status, ADI, and total

number in the group. Two small tables are found side by side just below the 2 top

lines which list the % population not at risk (on left) and at risk (on right).

Sample run number one (appendix G) shows the results pertaining 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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CHAPTERTHREE

PROGRAMMERSGUIDE

Overview
..•..•--------

figure B shows the major features of the consumer-risk model. Figure 9 is a

flow diagram illustrating how the program operates .
P~9Jira111Description

The system consists of two FORTRANprograms. 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 niain program without changing the main program. The user

may change any var i ab 1e a 1ready ass i gned a def au 1t va 1ue in the main program or

keep the default value. After the user responds to the prompting program, the

response is written onto an answer file which is later read by the main program.

After every response is recorded, the prompting program instructs the user on how

to run the main program, which is submitted in batch mode.

The main program consists of eight sections (all marked by comment state-

ments). The first section initializes variables and also assigns appropriate

default values to sOllie of the variables. The second and third sections read the

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 section is written as a series of linked subsections which first check the

initia"' user response (Y or N) and then functions acc.ordingly. (i.e. a Y response

i nd i cates that the vari ab"le 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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PROMPT

".

NAMES AVEWT

OUTPUT

ANSWER

•• FIXED

- - - OPTIONAL

Figure 8. System overview of the consumer~risk model.
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- -- OPTIONAL

Figure 9. Computer programming steps for using consumer-risk models.
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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 average weight. If the two weights are equal
this indicates that the fish in the contaminant file was not weighed originally.
lJnweighed fish would not be used if the user had split that species into two groups
accordin~ to weight.

The sixth section reads the contaminant data file, performs calculations, and
writes the species output and the substitution output. It reads the first record
of the file, initializes variables, performs some calculations, and then reads the
second record with a different read statement. The program then functions as if it
were in a nested 00 LOOP with GO TO statements directing the action. The outside
loop acts upon each species while the inside loop acts upon each fish within the
species. Finally, the output is written.

Section seven reads the consumption data file, calculates average daily in-
takes for 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 daily intake, and then writes that
person's statistics on the risk output page provided 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 substitutions. 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
f 0 11ows next in Table 3. Table 4 1ists the mai n program.
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Table 1. Answer File for Sample Run #1 in Appendix G.
TEST RUN FOR USERS GUIDE

2y 99
1 5.0
2 5.0
3 5.0
4 5.0
5 5.0
6 5.0
7 5.0
8· 5.0
9 5.0

10 5.0
11 5.0
12 5.0
13 5.0
14 5.0
15 5.0
16 5.0
17 5. a
18 5.0
19 5.0
20 5.0
21 5.0
22 5.0
23 5.0
24 5.0
25 5.0
26 .5.0
27 5.0
28 5.0
29 5.0
30 5.0
31 5.0
32 5.0
33 5.0
34 5.0
35 5.0
36 5.0
37 5.0
38 5.0
39 5.0
40 5.0
41 5.0
42 5.0
43 5.0
44 5.0
45 5.0
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Table 1. Continued.
46 5.0
47 5.0
48 5.0
49 5.0
50 5.0
51 5.0
52 5.0
53 5.0
54 5.0
55 5.0
56 5.0

•• 57 5.0
58 5.0
59 5.0
60 5.0• 61 5.0
62 5.0
63 5.0
64 5.0
65 5.0
66 5.0
67 5.0
68 5.0
69 5.0
70 5.0
71 5.0
72 5.0
73 5.0
74 5.0
75 5.0
76 5.0
77 5.0
78 5.0
79 5.0
80 5.0
81 5.0
82 5.0
83 5.0
84 5.0
85 5.0
86 5.0
87 5.0
88 5.0
89 5.0
90 5.0
91 5.0
92 5.0
93 5.0
94 5.0
95 5.0
96 5.0
97 5.0
98 5.0
99 5.0
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Table 1. Continued.
N 0
Y 2
14 3
211 8

16 2
1 6

Y 1
48 2
N 65.00S 35.00
Y 1
3 15.35.00

N 0
N 0
N 0
N 0
N O .
N 0
N 0
N 0
NO,
N
Y
0.050

N 0
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Table 2. Variable Definitions.

..•.

"

Variable 1ndex
Name Range_ .. ----..•-----

Param(I,l) 1"'1-99
param{I,2) 1=1-99
Param( 1,3) 1=1-99
Param( 1,4) 1=1-99
Param(I.5) 1=1-99

param( 1,6) 1=1-99
param(I,7) 1=1-99
Param( 1,8) 1=1-99
Param( 1,9) 1=1-99
Param( 1,10) 1=1-99

Param(I ,11) 1=1-99

Param(I,12) 1=1-99

loc(I,1) 1=1-99

Loc( 1 ,J) 1=1-99 J=2-8
Ploc(I,J) 1=1-99 J=1-7
riloe1 (1 ,1) 1=1-99

Noe 1(I ,J) 1=1-99 J=2-7
Ca1c (1 ,J ,K) J=1-7 K=1-2

Ca1c (2 ,J ,K ) J=1-7 K=1-2

Ca1c (3 ,J ,K) J=1-7 K=1-2

Definition
Number of fish in species 1 on contaminant file
Action level for species 1
Enforcement level for species 1
Mean contaminant level of species 1
Standard deviation contaminant level of
speci es 1
Dividing weight of species 1
Percent below dividing weight of species 1
Percent above dividing weight of species 1
Weight of currently read fish in species 1
Contaminant level of currently read fish in
species 1
Substituted mean contaminant level for
species 1
Substituted standard deviation contaminant
level for species 1
Location of catch for currently read fish in
speci es I
Location of catch to be included in species 1
Percent weight placed on location J in species I
Month of catch for currently read fish in
speci es 1
Jth month of catch to be eliminated in species 1
Number of fish used at location J and weight
group K
Number offish above action level at location J
and weight group K
Percent of fish above action level at location
J and weight group K
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Variable Index
Name Range

Ca1c (4 ,J t K) J=1-7 K=1-2

Calc(5,J,K) J=1-7 K=1-2

Cal c(6,J,K) J=1-7 K=1-2

Cal c(7 ,J,K) J=1-7 K=1-2

Ca1c(8,J, K) J=1-7 K=1-2

Ca1c (9,J ,K) J=1-7 K=1-2

Ca1c(l0 •J ,K) J=1-7 K=1-2

Calc(l1,J,K) J=1-7 K=1-2

Mix(I,J) 1=1-99 J=1-99

14i n (I,J) 1=1-7 J=1-2

Max(I,J) 1=1-7 J=1-2

Abname(I ) 1=1 -99
Name(I,J) 1=1-99 J=1-7
lwa( 1) 1=1 -90
Non (I) 1=1 -6
Lin(I.J) 1=1-99 J=1-7
Std(I,J) 1=1-7 J=1-2

ADI

ADIP

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 level at location J and weight
group K
Second non-central contaminant level moment at
location J and weight group K.
Final number of. fish at location J and weight
group K
Percent weight placed on substituting species J
for species I
Minimum contaminant level at location I and
weight group J

. Maximum contaminant level at location I and
weight group J
Abbrevi ated name for sped es I
Name of species 1 (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
__Na~

tJ1ev

Adiwt(I.J)

Rslv (I)

Lev( I)

Qf(l)

Ff( I)

Q(I)

Fr(I)

Mn
Sd

Stin(I)

Stout
Spin(I)

Spout( I)
Rsk(I.J)

Nnr( I)

Pnr( I)

Par( I)

Gr( 1.1 )

Gr( I ,2)

Gr(I,3 )

Gr(I.4}
Gr(I ,5}

Index
Ra!!.9~

1=1-7 J=1-3

1=1-6

1=1-6

1=1-99

1=1-99

1=1-99

1=1-99

1=1-25

1=1-25

1=1-99

1=1-99

1=1-20 J=1-6

1=1-6

1=1-6

1=1-6

1=1-20

1=1-20

1=1-20

1=1-20

1-1-20

Table 2. Continued.

Defi nition
Upper level daily intake

\Average weight of a person in age group 1 and
sex group J

Risk value at level I
Z-value of a normal distribution at risk level 1
Quantity factor for species I
Frequencv factor for species 1
Quantity of species 1 eaten
Frequency of eating species 1
Mean contaminant 1eve1 for consumer
Standard devi ation contamina,nt 1eve1 for consumer
Ith included state of residence
Ith excluded state of residence
Ith specie to be eaten by consumers
Ith sped es 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 inor outll for group I
Group variable "female in or outll for group I
Group variable "sex not recorded in or outll

for group I
Lower age limit for group I
Upper age limit for group I
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Variable
_~NamL.._

Gr(I .6)

Gr( 1,7)

Gr(I,8)

Index
Rang~

1=1-20

1=1-20

1=1-20

Table 2. Continued.

Oef;n; tion

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

Group var; abl e "noneaters in or out" for
group I

Tota·1 number ofpeopl e in group I
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OOlO
00:20
(10;3(1
004(1
0050
(I0f::.0
0070
00:3('1
0090
01(10
(1110
01:?tl
01 :::10
0140
ul~;:;O
(11. t..(1
0170
0180
c)190
(/200
0210
02Z0
02~~(I
0240
0250
(l2~.O
0:270
o2Ell)
(VZr,~()

030(1
(1:31 I)

0.320
(1::330
0340
0:':)50
O~{60
();370
O:~180
0:.;190 4
0400
041 (l ~5
n4~;:~()
04::':0
0440
04~r,O
0460
04'70
04:~c)
0490
0500
(l~i1(I
(I~;:'20
f)~::;:Jc) ~?:3:~~
O~;40
O~';r.;:i()

0560
O~170
O$::U)

O~:;90
Ot.O(1
0610 :;;:~O

Table 3. listing of Prompting Program.
DIMENSION All(99),AI2(99),AI3(99),AI4(99),AI5(99),AI6(99),AI7(99)
DIMENSION AI8(99);AI9(99,2),AI11(25),AII3(99),AI14(99)
DIMENSION AII9(2(1,7)
DIMENSION AR1(99),AR2(99),AA3(99,6),AA4(99,7),AR4(99,7),AR5(99,2)
DIMENSION AR8(99,2),AR9(99),ARI3(99),AR14(99)
CHARACTER *2 AAll (25),AA12 (25),AA
INTEGER AI1,AI2,AI3,AI4,AIS,AI6,AI7,AI8,AI9,AI13,AI14,AII9
t NTEGER AA:3
CHARACTER *1 ANS1,ANS2,ANS3,ANS4,ANS5,ANS6,ANS7,ANS8,ANS9,ANSI0
CHARACTER *1 ANS11,ANSI2,ANSI3,ANS14,ANS15,ANS16,ANS17,ANSI8,ANS19
CHARACTER TITLE*l (72)
CHI-\RACTER* 1.AA4
F'HINT',' "
PRINT. "
PRINl, "
PR INT, CONT AM INANT ICONSUMER R I:::¥: :::;IMULA T ION MODEL."
PRINT, "
PRINT, THIS IS A PRELIMINARY PROGRAM FOR THE "
PRINT, CONTAMINANT/CONSUMER RISK SIMULATION MODEL."
PRINT, " "
PRINT," HAVE THE USER GUIDE IN FRONT OF YOU FOR"
F'RINT,"REFERENCE. FOR EXAMPLE THE SPECIES CODES ARE FOUND"
PRINT,"IN THE USER GUIDE."
PRINT, " ,.
PR INT, " THE PROGRAM WIL.LASI< YOU IF YOU WANT TO CHANGE"
PRINT, "A CERTAIN VARIABLE. IF YOU DON"T A DEFAULT VALUE IS"
PRINT, "AUTOMATICALl.Y CHO::;ENFOR THAT PARTICULAR VARIABLE. THE"
PRINT, "PROGRAM LISTS THAT VALUE AS DOES THE USER GUIDE."
PRINT," "
PRINT." ANSWER EVERY QUESTION. ENTER Y FOR YE:3AND Nil
PRIN'T,"FOR NO."
PRINT," "
PH INT, "*****'11-*****.11-**********"
PR INT, "ENTEH THE TITLE OF YOUR RUN. "
PRINT," ••
PRINT, "THIS WILL. BE PRINTED AT THE TOP (JF MOST PAGES OF YOUR"
PRINT, "OUTPUT. PLEASE RESTRICT YOUR TITLE TO ONE LINE."
READ(5,4) (TITLE(N),N=1,72)
FORMAT< 72Al )
WRITE(30,S) (TITLE(N),N=1,72)
FORMAT(7:2Al)
F'F-\'INT," "
PR INT, "********************************.!l-****************"PRINT 1 II INPU'T FORMULATION"
PRINT, "*********************************************** **"PRINT," "
PR INT ,"***-11'*********************II
PRINT, " "
PRINT, "WHICH CONT~'MINANT ARE YOU INTERE:STED IN?"
PRINT, "MERCURY::::1. CADMIUM:= 2. ARSENIC:::::3."
READ, NCONT
WRITE(30,282) NCONT
FORMAT(lX,Il)
PRINT," "
PRINT, "*******************"
PRINT, "DO YOU WISH TO CHANGE THE ACTION LEVEL? (DEFAULT VALUES ARE

& 5.0 PPM FOR MERCURY, 20.0 PPM FOR CADMIUM AND 100.0
& PPM FOR ARSENIC.)"

F~EA[I,ANS 1
IF(ANS 1•EG!. "N") WR ITE (30,20) ANS 1
FORMAT(lX,Al," 0") 3-13
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IF (ANS 1•EG~~"Y") CALL PROM (ANS 1,A I1•AR 1)
PRINT. " "
PR I NT • "**-11'***************"
PRINT, "DO YOU WISH TO CHANGE THE LEVEL OF ENFORCEMENT? (DEFAULT"
F'RINT," VALUE IS 100 /.)"
REAth ANS:2
IF(ANS2.EO."N") WRITE(30,20) ANS2
IF(ANS2. EO. "Y") CALL PROM (ANS2·,A I2 •AR2 )
PRINT," "
j:'~I NT , "*******************"
PRtNT, "DO YOU WISH TO ELIMINATE CERTAIN MONTHS OF CATCH FOR SPECIFIC

& SPE~CIES? (DEFAULT IS NO MONTHS ELIMINATED. )"
REAO,ANS3
IF (ANS3. EG!. "Y") GO TO 1I)
WRITE(30.20) ANS3
(;0 TO 40
PRINT,"HOW MANY SPECIES?"
READ •. ..13
WRITE(30,802) ANS3.J8

302 FORMAT(tX.Al.1X,I2)
[10 30 r:::1•....1:3
PR INT, "ENTER THE SPEC IE~3NUMBER AND THE NUMBER OF MONTHS TO"
PRINT," ~e: ELIMINATED. (UP TO 6 MONTHS.)"
READ.AI3(I).N3
WRITE(30,24) AI3(I).N3
FORMAT(lX.12.1X.I1)
PRINT. "ENTER THE SPECIFIC MONTHS (ONE PER LINE) USING THEIR

8/:;TANDARDNUMBER. I.E •.JANUARY = 1. FEBRUARY = 2."
DO 25 •.kl •••2.• N3
RE/~n, AA:3( I • ,JoJ )
CONTINUE
WRITE(3I),26) (AA3<I.,J,J).,J,J=1,N3)
FORMAT(1X,6(I2»
CONTINUE
PRINT," "
PRINT. "********************"F'RINT,liDOYOU WISH TO LIMIT LOCATIONS OF CATCH FOR SPECIFIC"
PRINT," SPECIES? (DEFAULT IS ALL LOCATIONS INCLUDED.)"
READ.ANS4
IF(ANS4.E(~."Y") GO TO 50
WRITE<30.20) ANS4
GCI TO 80

~;:;(l PH INT •"HOW MANY SPEC IE:::·ARE INVOL VED?"
r-<EAD, ,..14
WRITE<80,302) ANS4.J4
no 60 1=1, ,.14
PRINT, "ENTER THE SPECIE:=:;NUMBER AND THE NUMBER OF LOCATIONS& THE SPECIE"
PRINT, "WILL BE DIVIDED INTO. (UP TO 7.)"
REAr•• A 14 (I),N4
WRITE(80.24) AI4<I).N4
PRINT,"ENTER SPECIFIC; LOCATION AND CORRESPONDING PERCENT

g( VALUE:. SEE USER .GUIDE FOR LOCATION CODES AND
~(AN ENTRY EXAMPLE."

[to 70 ,J.):::: 1.• N4
READ,AA4(],JJ).AR4(I.oJJ)

7(1 CONTINUE
WRITE(30.72) (AA4(I,J,J).AR4(I.JJ).JJ=1.N4)

72 FORMAT(lX,7(At.1X.F6.2»
~:oO CONT I NUE

PRINT," "
PH I NT • "*iHI·*****.JI·-II·****-Il·*****"
PRINT. "DO YOU WISH TO DIVIDE ANY SPECIE BY WEIGHT? "

1?20 HO
1/30
1:240

0870 24
('IHE::()
0890
0900
0910
')~~20 2~'.
09::)(1
0940 2(:-
()9~~(l ::;::0
(l·'~(:.O40
0970
0980
0990
1000
lOl.()
1020
1030
.1.(lI.Jl)
1 O~~'iO
106(1
1070
10130
1090

..1.100
11l0'
1120
.1.1 :.30
11£1·0
.1.1~50
1160
1170
11.00
1 1 'j;I()

t 20()
121.0

0620
l)(.<:rO
0640
()6S0
06·(-;.(1
I)67()

0680
0690
0700
0710
0'720
07 :30
(),74 0
1)"I~50

076,0
07"70
07EKI 1.0
0790
(H30(1
(I:::!:t ()
(H320
(1::130
0840
(l8~~0
1):::60



752
140
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(DEF AUL l' IS NO ~;UBSTITUT IONS. )"

(DEf;;'AULT H:;Nfl S;PECIES EXCLUDED.)"

F'f~INT , II (FOR DEF AUL l' VAL.UES SEE USER OU IDE )"
READ,ANS5
IF' (ANS5. EO. "Y") GO TO '7'0
WRITE(30,2Q) ANS5
GO TO 110
PRINT, "HOW MANY SPECIE~:;?"
READ, ...15
WRITE(30,80Z) ANS5,J5
PR INT, "ENTER SPEC IES CODE, THE ~:;PEC:IF IC WE IGHT IN GRAMS, AND"
PRINT." THE PERCENTAGE BELOW THE ENTERED WEIGHT. (IN THAT ORDER.)"
(10 1 00 1==1 , ,...15
READ,AIS(!),AR5(I.l).AR5(I.2)
CONTINUE
WRITE(30,672) (AI5(1),AR5(I.l).AR5(1.2).I=1,J5)
FORMAT(lX,I2,F6.0.F5.2)
PRINT." "
PRINT. "***************************"PRINT. "DO YOU WISH TO LIMIT THE SPECIES EATEN BY CONSUMERS?"
PR INT," (L:lEFAUL l' IS ALL SPEC IES INCLUDED.)"
READ,ANS6
1r (ANf.;6.EG!."Y") GO TO 1,20
WRtTE(30,20) ANS6
(;0 TO 140
PRINT. "HOW MANY?"
READ,.J6
WRITE(30,302) ANS6.J6
PRINT. "ENTER ~3PECIFI(:SPECIES CODE (ONE PER LINE)."
DO 1:)0 1=1, •..16
READ1AI6(I)
CONTINUE
WRITE(80.752) (AI6(1).1=1.J6)
FORMAT(1X,I2)
PRINT." "
PRINT. "****"'.****",.**",.****",.*********"
PRINT. "[10 YOU WISH TO EXCLUDE CERTAIN SPECIES EATEN BY

8t.(:ONSUMERS?"
PRINT."
READ.ANS7
IF(AN~~7.EQ."Y") GO TO 150
WRITE(30,20) ANS7
(;0 TO 1,70
PRINT, "HOW MANY?"
REA[I, ...17
WRITE(30.302) ANS7.J7
PRINT. "ENTER SPECIES CODES (ONE PER LINE)."
DO 160 1=1.J7
REArl.AI7 (I)
CONTINUE
WRITE(30.832) (AI7(I),I=1.J7)
FORMAT< 1X, 12)
PRINT. " "
PR I NT. "**********'11-**************"PfHNT, "DO YOU WISH TO SUB:3TITUTE A NEW CONTAMINANT MEAN AND

L STANDARD DEVIATONfl
PRINT. "FOR A SPECIFIC :::;PECIES?
HEArl, ANS8
IF(ANS8.EQ~"Y") GO TO 1,80
WRITEC30.20) ANS8
0(1 TO 200
F'R INT ," HOW MANY SPEC IES?"
RE~m •. ..18
WRITE(30,302) ANS8,J8
PRINT. "S;PECIES CODE. NEW MEAN. NEW STANDARD DEVIATION"

9()

1. ~j(l

100

160

1::::0

170

130

120

67:2:
110

1250
12(1)
12"10
1:~:80
.1290
1::::00
t :::10
1320
t 3,30
,t :'?4I'
1350
1:360

, 1~:rlO
t ::::80
1::390
1400
1.41,0
1420
14:-:1(1
1440
1,450
1460
1470
14:30
1.490
l~iOO
1~:;10
1~:.'i:2C'
1 ":',:)0
lS40
t ~::.~:;o
l~ibO
l~r70
.I. ~:i8(1
1 !:i9t)
1,(:;.0(1
1610
,1(::.20
11:<':0
1640
1.f.:.SO
1660
ll..~.-'0
1680
1690
1"100
111.0
1720
1"130
1740
1-'5C'
1'760
1.770
l"180
1.790
1.~;~()O
1.~~11(I
1.E~:~:O
tn~:w
1::':-140
.tf..~50
186()
1870

..



~;~1~3()
2:190
2200
22.1.0
2220 10"72
:?;~:~:::()
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~.

11::iE:O
1890 "
1900 190
1910
1920 91:2
2930 :;;--00
1940
19~IO
1960
19"70
191;:::0
1990
2000
20:10 2JO
20;:0
20:~:0
:~:040
20~::'(I
2060
20"10
:20f30
~::O'?O
'?100
;:> 1 t (l

:..::1:;"0 220
2.130
2140 103:;;:
:;;:-1~::.O 2::30
;::1 (-.f)

21/0

2240
~:~~?~:i()
:2':260
;'~270
2:2Em
~;~.;:'~i)()
:?30(1
:;~~3l0 24()
:;2:320
~!~:~:::~f)

2340
:?::~:!5()
2:::::(.0
:~:37(.
:~~,'3::':~()
:'::390 2~:;O
:24·(JO
2410 110:<:.2
2420 2(~.O
21.1·:30
244·0
24~50
2460
24"70
24:;:;10
24'::10
?.,'(H) :;;::'70

DO 190 1=1, ,J~3
READ,AIS(I),AR8(I,1),AR8(I,2)
CONTINUE
WRITE(30,912) (AI8(I),AR8(I,1),AR8(I,2),I=l,J8)
FORMAT(1X,I2,lX,2F6.4)
PRINT," II

PRINT, "************************"r'RINT,"DO YOU WISH 1'0 ::;;UBSTITUTEONE OR MORE SPECIES FOR ANOTHER?
8..1 (SEE USER GUIDE FOR DEfAULT VAL.UES.)"

Fd::AD, ANE~9
rF (ANS9 •El~."Y") GO TO 210
WRITE(30,20) ANS9
00 TO 2:30
PRINT, "HOW MANY SUBSTITUTIONS ARE INVOLVED?"
PRINT," "
PRINT, "WHEN ENTERING THE NUMBER OF SUBSTITUTIONS"
PRINT, "DO NOT .JUST ENTER THE NUMBER OF SPECIES TO BE SUBSTITUTED FOR""
PRINT, "BUT THE TOTAL Nt..lMBEROF SUBSTITUTIONS."
READ,d9 .
WRITE(80,302)ANS9.J9
PFHNT, "ENTER SPECIES TO BE SUBSTITUTE[l FOR, "
PRINT,IISPECIES BEING SUBSTITUE(I INTO, PERCENT."
[10 2:20 I::: 1 •. ..19
READ.AI9(I.l),AI9(I,2),AR9(I)
CONTINUE
WRITE(30.1b32) (AI9(I.l),AI9(I,2},AR9(I),I=l,J9)
FORMAT(lX,I2.12,F6.2)
PRINT." "
PRINT, "*********************"PRINT, liDOYOU WISH A NEW ADI? (DEFAULT VALUES ARE 72.0MCG/70I<G FOfi:

& CADMILIM, 30.0MCI3/701<13FOR MERCURY. AND 50Q.OMC13/70 1<13FOR ARSENIC:)"
F'RINT,"AN8WER WITH FOLLOWING FORMAT: y,NEW VALUE OR N,(I"
READ,ANS10.AR10
WRITE(30,1072) AN810.AR10
FORMAT(lX,Al,F4.1)

PRINT," "
PRINT,"*************************"PRINT, "[10 YOU WISH TO ONLY INCLUDE CERTAIN CONSUMER STATES"?"

PRINT," (DEFAUl.T IS ALL STATES INCLUDED.)"
REAIJ,AN811
IF(ANSll. EG!."Y") GO TO 240
WRITE(30.~~» AN81l
GO TO 260
F'RINT,"HOW MANY STATES? (UP TO 25.)"
READ •..Jl1
WRITE(30,302) ANS11,Jll
PRINT, "ENTER SPECIFIC STATES USING THEIR APPROPRIATE"
PRINT, "(POST OFFICE) TWO-LETTER ABBREVIATION. (ONE PER LINE)"
DO 250 1=1 •...111
READ,AA
AA11(I)=AA
CONTINUE
WRITEC30,11.(2) CAA1.UI),I=I, ...H1)

FORMAT (1X,A2)
PRINT." "
PRINT, "***********************"PRINT, "DO YOU WISH TO EXCLUDE CERTAIN CONSUMER STATES?"
PRINT." (DEFAULT IS NO STATES EXCLUDED.)"
READ, (~N81.2
IF(ANS12.EO."Y") GO TO 270
WRITE(30,20) AN812
GO TO 290
PRINT, "HClWMANY STATf:S,? (UP TO 25. )"



.•

..

2~:'10
:25:;:~()
n'i:,.'::c)
2540
2550
2560
25'7(1·
2~~18()
:2~59()
2600
2610

. :;::6:20
:2~t::E:()
2640
26'50
2660
26'10
:;:6$0
'~Y:;90
:;::700
2710
2'720
2"130
Z740
2750
:276c)
2770
2 ''l8()

2790
:;~::~IOO
2810
2820
2:~{8(1
2840
2850
213l:.c)
2H70
:';;~88(1
28'~O
:;~9(10
'?':fIl()

'29~30
:2940
:2950
29(-:00
2970
29E~O
29~')O
3000
:~010
~:O~~I)
::W~?()
3040
30~:;O
:",:~1"6('
30'70
3 (H:::0
:JO'~/O
'~100
::31. 1 (>

:;1 1 :~;:O
:31~)(l

READ •.J1:2
WRITE(30.302)ANS12.J12
PRINT. "ENTER SPECIFIC STATES USING THEIR (PO'ST OFFICE)"
F'RINT."TWO-LETTER ABBREVIATION. (ONE PER LINE)"
00 280 1=1 •...112
REA[I,AA
AAl:2(I)=AA

280 CONT INUe-:
WRITE(30.1162) (AA12(I).I=1,J12)

290 PRINT." "
PRINT, "************************"PR INT. "DO YOU WISH TO CHANGE THE G!UANTITY FACTOR FOR ANY SPEC IE?"
PRINT." (DEFAULT IS (;!IJANTITYFACTORS AS IS.)"
READ, AN~H3
IF ( ANS 12:. EO. "Y") GO TO :300
WRITE(30.20) ANS13
GO TO ~320

300 PRINT. "HOW MANY SPECIES?"
.READ •.-'1::::
WRITE(30.302) ANS13.J18
PRINT, "ENTER SPECIES NUMBER AND ITS GIUANTITY FACTOR"
DO 31.0 1=1••..•13
READ.AI13(I),AR13(I)

31(1 CONTINUE
WRITE(30.1382) (AI18(I),AR18(I).I=1,J13)

1832 FORMAT(lX.I2.F5.2)
:':::20 PR I NT, " II

PRINT. "***********************"PRINT," DO YOU WISH TO CHANGE THE FREQUENCY FACTOR FOR ANY ::;:PECIE?"
PRINT, If ( DEFAULT IS FREGIUENCY FACTORS AS IS.)"
READ,ANS14
IF(ANS14.EQ."Y") GO TO 380
WRITE(30,20) ANS14
GO :ro :350

:.~:::2u) f,)RINT., IIH('W· MANY S;PEC:-IE8?U
READ •.J14
WRITE(30.302) ANSI4.J14
PRINT. "ENTER SPECIES NUMBER AND ITS FRFG!UENCY FACTOR."
DO 340 I=l •.J14
READ,AI14(I).AR14(I)

~::40 CONTI NUE
WRITE(30.1832) (AII4(1).AR14(I).I=1.J14)

3!"'ie) PRINT." "
PRINT," "
PRINT." "
PR I NT , "**""-11'*************************************************** nPRINT." OUTPUT DESIGN"
F'R I NT. "***********************0********************************"PRINT. "NOW WE MUST DESH}N YOUR DESIRED OUTPUT."
PRINT. "AS YOU KNOW THERE ARE SPECIES DATA OUTPUT AND CONSUMER

8.< RISI< OUTPUT."
PRINT," II

PRINT. "THE SPECIES OUTPUT CONSISTS OF ?'\ TABLE OF INFORMATION"
PF~INT •"CONCERN ING THE NUMBERS OF FISH PER SPEC IE THAT WERE USED"
F'RINT. "BY THE MODEL AND A LIST (IF ALL..::::OBSTITUT IONS. "
PRINT, If "

F'R I NT, "**-ll'********************* II
PRINT. "DO YOL/WISH TO DELETE ANY OF THIS OUTPUT?"
READ,ANSl5
WRITE(30,1492) ANS15

1492 FORMAT(1X.A1)
IF (ANSi S. EG!. "Y") GO TO ;;:60 3-17
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:::H40 ;:~:60
:3151)
31 ~,O
3170
~:lJ :::;:0
31,90
::~200 :3"70
::3:;:~t 0
3221)
::3;';':30
::3240
32~5(1
3260
;:~~:'..,O
3280
,3:?9(1
J~~OO :~:::80
:3:::HO
:,3::~2:()
:~3;30 1(:<~:2
:~~;::40:::::90
::n50
:336.0
:3:370
:3::::€W
~:3:390 .
:::i400
:;~410
34~W
34':;:0
3<140
3/~~:'O
3460
:;'4'70
';~I,J00 400
3'~90
~.~t~~:i()()
::~:~j10 .
3<0520

3~:i40
:~::~::;~t()
3!560
:::::~:;70
3~;:i80

3600
3610
3620 405
:3630
':;::640
::3~;.50
3660
36"0
3680
:31:::.9()

3700
:3'71u
3720
T7:30
::r/40
:)/50
:::::760

PR INT ,"DO YOU WISH TO DELETE THE TABLE''?''
HEAO.ANSI6
WRITEC30r1492) ANS16
F'fUNT."00 YOU WI8H TO DELETE THE SUBSTI fUTIONS?"
READ,ANS17
WRITEC30,1492) ANS17
PRINT, " "
PRINl,"ONE PART OF THE CONSUMER RISK OUTPUT IS A L.IST OF"
PRINT, "THOSE CONSUMERS WHO ARE AT A CERTAIN RIS~::."
PRINT, " "
PRINT, "************************"PRINT, "DO YOU WISH TO KEEP THIS PART OF THE OUTPUT?"
READ, ANG18
WRITE<30,1492) ANS18
IFCANSle.EO."Y") GO TO 380
GO TO ::~S"o
PRINT, "ENTER THE RISK VALUE FOR THIS OUTPUT."
READ,ARI8
WRITE<30,1632) ARia
FORMA T <1X,F6 •:3)
PRINT," "
PRlNT, " "
PRINT, "NOW WE MU:::;TDEFINE THE ACTUAL OUTPUT GROUPS THAT"
PRINT, "YOU WISH TO EXAMINE. FOR THE DEFAUL.T GROUPS :::EETHE"
PRINT, "US;ER GUIDE."
PRINT," "
PRINT, "************************"PRINT, "DO YOU WI:3H TO ADD ANY OUTPUT GHOUPS?"
PRINT, "IF SO, ENTER Y AND THEN THE NUMBER OF GROUPS YOU WI::;;HTO"
PRIN'T,"ADD. IF NOT, ENTER N AND THEN 0 <ZERO) •"
READ,ANS19,.J19
WRITEC30,3(2) ANSI9,JI9
IF CANS19 • EQ. "Y") 130 TO 400
GO TO 420
PRINT, " "
PRINT~" "
PRINT, "FciR EACH GROUP WE MUST PUT IN OR TAKE OUT CERTAIN "
F'RINT,"VARIABLES. THESE VARIABLES <IN ORDER) ARE:"
PRINT, "MAL.E, FEMALE, SEX NOT RECORDED, LOWEST AGE, UPPER AGE,"
PRINT, "AGE NOT RECORDED, AND NON-EATERS."
FHINT, "" '
PFUNT, "FOR EACH GROUP ENTER 1 FOR IN OR (I FOR OUT FOR EACH "
PRINT," VARIABLE. FOR AGE VARIABLES ENTER THE APPROPRIATE "
PRINT, "NUMBER. "
DO 41 0 I::::1 , .J19
PRINT," "
PRINT," "
WRITE<6,40S) I
FORMAT< lX, "ADDITIONAL GROUP NUMBER",2X,I2)
PRINT, "*********************************************** "PRINT, "MAL.E"
READ, (~I19 CI,1).
PRINT,"FEMAL.E"
READ.AI19(I,2)
PRINT, "SEX NOT RECORDED"
HEAD, A I19 CI,3 )
PRINT, "LOWER AGE LIMIT"
READ,AI19(I,4)
PfUNT, "UPPER AGE L.IMIT"
READ,AI19CI,S)
PRINT, "AOE NOT RECORDED"
RE'AD.AII9CI,6)
PR INT, "NONEA TER::;:"

••
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'?'T70
37:::0 41,(I
3790
:3800 1952
:3810 420
.:~e20
3~~30
::~E~40

••

•

;3060
:;::€~".,O
;~~E~80
::~f:90
:,)"00
:3';:i10
,::.l9:<:O
:'39:30
::':940
::~950
3960
:)970
3980
3(;)90 ~i()

4000
4010 ,100
4020
40:JO ';:~(lO
4(140
4U~50
41)60
4070 2~:iO
4(1:30
4090' .
4100'
4110 :300
41:20 400
41::~O 410
4140
4150
41(,•.0 51 I)
4 t 70 ~::iO()
4100
4190

*

READ. All9 (I,7 )
CONTINUE
WRITE(30,1952) «AI19(I,JJ),JJ=1.7),I=1,J19)
FORMAT(lX,3I1.I2.I3,2Il)
PRINT." "
PR INT. "********'***********************-11'*********-11'********"PRINT, j, "

WRITE(6.500) TITLE
FORMAT(1X."THIS RUN IS ENTITLED",/1X,'72Al)
PRINT," "
PRINT, "TO COMPLETE THIS RUN OF THE MODEL"
PRINT," ENTER; CRlIN FINISH"
STOP
END
SUBROUTINE PROM(ANS.AI,AR)
DIMENSION AI(99),AR(99)
INTEGER AI
CHARACTER *1 ANSP
PR INT ,"HOW MANY SPEC IE~; 1S A NEW VALUE TO BE APPL IEr.? (FROM ONE

g~ TO 9'~)"
READ, ,..I
I~(J.EQ.99) GO TO 200
PRINT, "ENTER THE SPECIES NUMBER AND THEN THE NEW VALUE."r,o .tOO 1:=.1, ,..I
READ,AI(I),AR(I)
GO TO 400
PR INT, "DO YOU WANT THE SAME VAL.UE APPL.IED re, EVERY SPEC IE? II

REAl), f\N:~~P
IF(ANSP •EG!. "Y Ii) GO TO 250
GO TO 50
PRINT, "ENTER THE NEW VAl.UE."
READ,ARR
DO 300 1=1.,99
AR(I)=ARR
AI(I)=I
WRITE(30,410) ANS,J
FORMAT(1X,A1.,lX,I2)
DO 500 1=1, ....1
WRITEC30,510) AI(I).AR(I)
FORMAT(lX.I2,lX,F4.1)
CONTINUE
RETURN
END
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Table 4. Listing of Main Program in Consumer-Risk Model.
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"I

CONTAMINANT/CONSUMER RISK SIMULATION MODELOOlOC
002()(:
0030C
0040C *************************INTRODUCTION*******************************
0050C THIS SIMULATION MODEL PROGRAM SIMULATES THE SEAFOOD
0060C FArINO HABITSi CJF THE AMERICAN CONSUMER AND CALCULATE~~:;
(JO?OC THE: HEALTH RH~~::INVOLVED WITH CONTAMIN(·)NTSIN EATING
ooeOCSEAFOOD. IT USES TWO "AJOR FilES -- A CON1AMINANTI
0090C SPECIES FILE AND A CONSUMER EATING FILL -- AS DATA
0100C INPUT. THE MODEL FIRST CALCULATES THE MEAN CONTAMINANT
0110C LEVEL PER ::;PECIE.THEN CALCULATES THE 11EAN INTAKE
0120C CONTAMINANT LEVEL IN EACH INDIVIDUAL CONSUMER, AND
Ot:~(lCFINALLY ESTIMATES THE HEALTH RISK FOR EACH CONSUMER.
0140(: ·ll-il· •• ***************il·*************************************************
0150 DIMENSION PARAM(99.12),LOC(99.8).PLOC(99,7),MOEL(99,7)
0160 DIMENSION CALC(II,7,2),LEV(6),QF(99),FF(99),STD(7,2)
0170 DIMENSION MON(6),LIN(99,7),NAME(99,7),IWA(90),NCT(20),MIX(99,99)
0180 DIMENSION XMIX(99),STIN(25),STOUT(25),SPIN(99),SPOUT(99),MNTH(6)
0190 DIMENSION GR(20,8),Q(99),FR(99),ADIWT(7,3),RSLV(6),RSK(20,6)
0200 DIMENSION MIN(7,2).MAX(7.2),NNR(6),PNR(6).PAR(6).SP(12)
0210 DIMEN~ION ABNAME(99),XNNR(6),TOTAL(6)
0220 CHARACTER *1 LOC,SX,Sl,S2
0280 CHARACTER *1 ANS1.ANS2,ANS3,ANS4,ANS5.ANS6.ANS7,ANS8.ANS9.ANSI0
0240 CHARACTER *1 ANS11~ANS12.·ANS13.ANS14,ANS15.ANSI6,ANS17,ANS18.ANS19
0250 CHARACTER *2 STIN,STOUT.ST.S3
0260 CHARACTER *::.:LIN.MON.S4,STATUS,S5
c)2'70 CHARACTER *4 NAME
0290 CHARACTER *5 ABNAME
0290 CHARACTER *7 ID
0800 CHARACTER A*8
0310 CHARACTER *10 NCT
0320 CHARACTER TITLE *1 (72)
0::3:30 INTEGER ER,ERR.SPIN, SPOUT. GR.AGE,SF',Q. F~SK
0340 REAL MIX,MN,MIN,MAX,NG,LEV,B
0350 DATA ADIWT(1,1)/7./,ADIWT(2,1)/15./.ADIWT(3.1)/31./,
0360 &ADIWT(4.1)/56.1,
0:3"70 8<AIHWT(~5, 1)172. I. ADIWT (671.)174. I, AD IWT ("1. 1)174. I. ADIWT< 1,·3)17. I.
0380 &ADIWT(1.3)/15.I.ADIWT(3,3)/31./.ADIWT(4.3)/54.I.ADIWT(5i3)/10.5/.
0390 &ADIWT(6,3)/69.I.ADIWT(7,3)/69.I.ADIWT(1.2)/7.I,ADIWT(2,2)/15.1,
0400 &ADIWT(3.2)/31.I.ADIWT(4,2)/52.I.ADIWT(5.2)/59./,ADIWT(6,2)/64.1.
0410 &ADIWT(7,2)/64.1
04-20 DATA RSL.V(1)10.501,RSLV(2) 10.30/.m:;LV(:~n10.10/.
0430 &RSLV(4)/0.05/.RSLV(S)/0.Ol/.RSLV(b)/0.0011
0440 DATA LEV(I)/.0/.LEV(2)/.525/,LEV(3)/l.282/.LEV(4)/l.6451
0450 &,LEV(5)/2.326/.LEV(6)/3.09/
0460 DATA NCT(l)/"MERCURY "/.NCT(2)/"CADMIUM
04'70 DATA NeT (3)/"{~R~3ENIC "I
0480 DO 1 1=1.99
0490 XMIX(I)=O.
0500 SPIN(I)=O
0510 SPOUT(I)=O
0520 DO 1 J=I,99
0530 MIX(I.~)=O.

CONTINUE
DO 2 1=1.99
OF ( I )=1.0
FF ( I )=1.0
DO :2 .j=l. 12
PARAM (I•,J) =0.
DO ::;:: 10:: 1 • 99
DO :~: ...1=1,8

O~:i40 1
O~5~:,O
OSt.O

. O~)]O

O~::i80
O~590 ::,~
0(:.(10
0610
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0/:.20 :~:: LOC ( J , ...1) =" Z "
0630 DO 4 1=1,99
0640 PARAMCI,3)=100.
OA~O DO 4 J=I.7
061.:.0 L.INCI•.J)=::"
or:.70 PLOC CI •. ..1) ::0.
0680 MOELCI.J)=99
0690 4 CONTINUE
0700 no ~5 1"'"1.11
07tOUO 5 J~1.7
0720 CALCCI,J,l)=O.
0730 CAL.CCI,J,2)=0.
0740 5 CONTINUE
0750 NG=123.456
0760 DO 50 JS=I,25
0'770 STINC ...IS)="ZZ"
0780 50 STOUTCJS)="ZZ"
0790 rSPE=!
0:300 NGR=2
0810 IMIXE=l
0820 IRISKE=I
0830 RISK=.OS
OEl40 IMA=O
(1~:l~50 IFE:!::(l
on(:.(1 INR=O
0:::::-70 NEAT=O
0880 DO 18 1=1,20
0890 DO 18 JJ=I,S
090(1 OR CI, JoJ )::::0

·0910 18 CONTINUE
0920 DO 19 1=1.2
0930 GRCI.4)=0
0940 GRCI,5)=100
0950 GRCI,6)=1
0960 DO 20 J=I,3
0970 GRCI,J)=1
0980 20 CONTINUE
O';J90 1'" CCINTINI...IE
1000 GRCI,7)=1
1010 GRC2.7)=(l
1020 [~ 30 1=1,20
1030 DO 30 J=1.6
1040 30 RSKCI,J)=O
1050C ****** READS ABBREVIATED NAMES FILE CABNAME) ******
1060 DO 16 1=1,99
1070 READC25,15) ISP,ABNAMECISP)
1080 15 FORMATCI2.A5)
109(1 16 CONTINUE
1100C ****** READS NAMES FILE ***************************
1110 DO 310 1=1,99
1120 READC9.308) ISP, CNAMECI,J).J=1.7)
1130 108 FORMATC1X.I2,7A4)
1140 IFCISP.EQ.I) GO TO 810
11~~IO WR ITE C20.3(9) CNAME CI,.J) , ...1=1,7 )
1:1.(.():309 FORMATClX,7A4.2X, "THERE IS AN ERROR WHEN READING THE NAMES FILE. ")
1170 310 CONTINUE
1180e ****** THIS SECTION READS ANSWER FILE AND WRITES FIRST PAGEOUTPUT*
1190 READC30.1(1) TITLE
1200 101 FORMATC72Al)
1210C **CONTAMINANT**
1220 READC30,102) NCONT
1230 102 FORMAT(lX,Il)
1240 WR ITE C~::o,2(0) TITL.E

.",

•



1250 200 FORMATCtI$THE TITLE OF THIS RUN IS ",72Al,II/)
1260 CALL DATIMCA,B)
1:2'70 WRI TE C20,2(5) ,~,B
1:;~f:3() :;~()~:,' FORMAT(IITC'[IAY"':::: ['AloE 1=:; u,A::::,fI .. l1,l()X,U-rHE TII'1E 1:=; II.,Fc .. :3," •.. ,///)
1290 GO TO C201,202,203),NCONT
1300 201 CALL MERCURVCMIX,PARAM,ADI)
1810 GO TO 300
1320 202 CALL CADMIUMCMJX,PARAM,ADI)
1830 GO TO 300
1340 ;~(:'8 CAt_L ARSENIC(11IX,PARAM,ADI)
1350 300 READC30,103) ANS1,Jl
1360 103 FORMATCIX,Al,lX,I2)
1::;:70 IFCANS1.EG!.IV") GO TO 104
1380 GO TO 107
1390 104 DO 106 I=I,Jl
1400C **ACTION LEVEL**
1410 READC30,105) ISP,PARAMCISP,2)
1420 105 FORMATCIX,I2,lX,F4.1)
1430 106 CONTINUE
1440 107 READC30,103) ANS2,J2
1450 IFCANS:2.EO.t1V")GO TO 108
1460 00 TO 110
1470 108 DO 109 I=1,J2
1480C **ENFORCEMENT LEVEL**
1490 109 REAOC30,10S) ISP,PARAMCISP,3)
1500 110 READC30,103) ANS3,J3_
1510 IFCANS3.EI?J..t1VtI)(30 TO 111
1520 GO TO 116 -
1530 111 DO 115 I=I,J3
1540 READC30,112) ISP,N3

-1650 112 FORMATCIX,I2,IX,Il)
1560C **MONTHS ELIMINATED**
1570 READC30,113) CMNTHCN),N=1,N3)
1580 113 FORMATCIX,612)
1590 DO 114 N~1.N3
1600 -MOELCI9P,N~1)=MNTHCN)
1610 114 CONTINUE
16;~ 115 CONTINUE
1630 116 READC30,lOj) ANS4.J4
1640 IFCANS4.EO. "V") (;0 TO 117
1650 GO TO 120
1660117 -DO 119 1=I,J4
1(;.10 REA[lC30,112) I~3P,N4
1680C **LOCATIONS OF CATCH AND % LOCATION**
1690 READC30,118) (LOCCISP;N+l),PLOCCISP,N)~N=I,N4)
1700 118 FORMATC1X,7(Al,lX,F6.2»
1710 119 CONTINUE
1720 120 READC30,103) ANS5,J5
1730 IF(ANS5.EO."VtI) GO TO 121
1740 GO TO 124
1750 121 DO 123 I=I,J5
1760C **DIVIDING WEIGHT AND % LOWER WEIGHT**
1T10 READ <:30, 122) ISP,PARAM CISP,6) ,PARAM CISP,7)
1780 122 FORMATCIX,I2,F6.0,F5.2)
17'10 PARAM CI~;P1 :3 ) ::::1.-PARAM CISP,7 )
1800 123 CONTINUE
1810 124 REAOC30,103) ANS6,J6
1820 IFCANS6.EQ."Y") GO TO 125
10:30 GO TO 128
U::ij-(I 1.2~:i DO 127 I::::: 1, •..Ie.
ISsac **SPECIES EATEN BV CONSUMERS KEPT IN~*
1860 READC30,126) SPINC!) 3-22
1810 126 FORMATCIX,I2)



•

1880 127 CONTINUE
1.890 lAIRITE (20 ,21 (I ) « NAME (~::;PIN (I)•~:::),.~::::::1.•"7), 1=1.,,..16 }
l';:/()() 210 FORMA T ("TH I::;:RUN EXAM INE:::;[INLY THO~=;ECON::::Ut1ER~::;WHO ATE "
1910 &7A4,/,5(47X,7A4./»
1920 128 READ(30,103) ANS7.J7
1';:/::;:0 IF U~W;;7.El~. "Y") GO TO 1.29
1940 GO TO 1.31
1950 lZ? DO 130 I=1..J7
1960C **SPECIES EATEN BY CONSUMERS LEFT OUT**
1970 READ(30,1.26) SPOUT(I)
1980 130 CONTINUE
1990 WRITE(20,215) «NAME(SPOUT(I).K),K=1.7).I=1,J7)
2000 215 FC)RMAT("THIS RUN EXCLUDES THO:3E CONSUMEr:::::;::;~IHO ATE "
2010 &7A4,/.5(42X.7A4,/»
2020 131 READ(30,103) ANS8,J8
20::':;:0 IF (ANS8.EG!."Y") GO TO 12:2
2040 GO TO 135
2050 182 DO 134 I=I,J8
2060C **SUBSTITUTED NEW MEAN AND STANDARD DEVIATION**
2070 READ(30,133) ISP,PARAM(ISP,11),PARAM(ISP,12)
2080 133 FORMAT(lX,I2,IX,2F6.4)
2090 134 CONTINUE
2100 135 READ(30,103) ANS9,J9
211 0 IF (ANS9. EGI."Y" > GO TO 12:6
2120 GO TO 139
2130 136 DO 138 I=I,J9
2140C **SUBSTITUTIONS**
2150 READ(30,137) IS1,IS2,P
2160 137 FORMAT(IX,I2,I2.F6.2)
2170 MIX(IS1,IS2)=P
2180 138 CONTINUE
2190C **NEW ADI**
2200 1.39 READ (::':;:0.140) ANS 1(I , Al0
2210 140 FORMAT(IX,A1,F4.1)
2220 IF(ANSI0.EQ."Y") ADI=A10
2230 READ(30,103) ANS11,Jl1
2:24() IF (AN~S11 fI EG!. "Y") (,1) Te, 141
2250 GO TO 144
2260 141 DO 143 I=I,Jl1
2270C **CONSUMER STATES IN**
2280 READ(30,142) STIN(I)
2290 142 FORMAT(1X,A2)
2300 143 CONTINUE
2310 WRITE(20,220) (STIN(I),I=I,J1.1)
2320 220 FORMAT ("THIS RUN EXAMINES ONLY THO:::;[:;::CON::;:UMERSWHO LIVED IN "
2330 &25(A2,lX),//)
2340 144 READ(30,103) ANSI2,J12
2::':;:50 IF(ANSI2.E'~."Y") GO TO 145
2360 GO TO 147
2370 145 DO 146 1=I,JI2
2380C **CON:;:;UMERSSTATES OUT**
2390 READ(30.142) STOUT(I)
2400 146 CONTINUE
2410 WRITE(20,225> (STOUT(I),I=1,J12)
24:20 2:25 F()RMAT("THIS HUN EXC:LUDES THOSE CONSUMER:;:;~.JH()LIVED IN "
2430 &25(A2,lX).//)
2440 147 READ(30,103)ANS13,J13
2450 IF(ANS1:~:.EG!."Y")GO TO 1.48
2460 GO TO 151
2470 148 DO 150 I=1,J13
2480C **NEW QUANTITY.FACTORS**
2490 READ(30.149) ISP,QF(ISP)
2500 149 FORMAT(1X.I2,F5.2) 3-23



2~:i1(I WR ITE <20,:2::::(1'f' (NAME (ISF',.~~),K= ,.•7),G!F(ISP )
2~::i:;~O2:::m FORMAT("THE CONSUMPTION OF ",7A4, IX, "WA::;:;INCREASED BY "
:2~:i::::O81.F5. 2, 1X,"TIMES. ",I I)
2540 150 CONTINUE
2530 151 READ(30,103) ANS14,J14
:2~:i60 IF(ANS14.EG!."V") GCI TO 152
2570 GO TO 154
2~5el) 1~52 DO 1~5~3I I:1 , ...114
2590C ~*NEW FREQUENCY FACTORS**
:~:~6(J0 RE:AD(30,149) ISP,FF(ISP) .
2~10 WRITE<26,23Si (NAME(ISP,K),K=I,7),FF(ISP)
:2'62023~5 FORMAT('''THEFREI:;:!UENCYOF CONSUMING ",7A4, 1X,"WAS INCREASED
2f<3<) ~(BY ",F!:i.2,lX,"TIMES.",/I)
2640 158 CONTINUE
2650C **OUTPUT DESIGN (PAGES IN OR OUT)**
2660 154 READ(30,155) ANS15
2~70 155 FORMAT(IX,Al)
2680 IF(ANS15.EQ."Y") GO TO 156
2690 GO TO 158
2700 156 READ(30,155) ANS16
2710 IF(ANS16.EQ."Y") ISPE=O
2720 157 READ(30,155) ANS17
2"130 IF(AN~a7.EI)."Y") IM'IXE=O
2740 158 READ(30,155) ANS18
;?~)O IF(ANS1:::.EG!."Y") GO TO 159
27bo IRISKE=O
2170 GO TO 161
2780C **RISK VALUE FOR CONSUMER LISTING**
2790 159 REAO(30,160) RISK
2800 160 FORMAT(lX~F6.3)
2~HO :1.61.READ(30,103) AN:::;19•...I19
2820 IF(ANSI9.EQ."Y") GO TO 162
2830 GO TO 165
2840 162 NGR=J19+2
2850 DO 164 I=3,NGR
2860C**ADDITIONALGROUP VARIABLE SPECIFICATIONS**
2870 READ(30,163) (GR(I.N).N=1,7)
2880 163 FORMAT(lX,3Il,I2,I3,2Il)
2890 1.64 CONTINUE
2900 165 IF( ISF'E. NE. 1) GO TO :307
291.0C ****** SPECIES OUTPUT HEADERS *************************
2920 WRITE(20,301) NCT(NCONT)
2930 :301 FORMAT("$",!30X,"SPECIES DATA ON",2X,Al0,//)
2940 WRITE(20, ::~:0:2)TITLE
2950 302 FORMAT(30X,72Al,ll)
2960 WRITI~(20,803)
2970 :::::03 FORI'1(~T(45X."#",4·X,"# F'ER",4X,"ACTION LEVEL", llX,"RE.JEeTED",16X
29t?O 81" "CONTAMINANT", 7X, "LOCATION")
2990 WRITE(20~304)
::;::000304· FORMAT(44X. "ON",:3X."WT&/OR", lOX,"#",/':'X, "I.")
8010 WRITE(20~305)
]020 30~~)FORMAT(5X, "NAME",:34X,',iFILE",4X,"LOC",2X, "VALUE",2X."ABOVE",2X,
:~'::030 &"ABOVE".2X, "EL",4X,"#",!;:iX,"%",5X, "TOTAL",4X, "RANGE",4X, "ME(~N/SD",

.3040 81.3X. IINAME" ,2X, "I.")
3050C •••*** READS AVE WEIGHT FtLE (AVEWT) **************
3060 Y)] DO 321 1=1.90
3070 IF(NCONT.EQ.1J READ(S,311)ISP,IWA(I)
3080 IF(NCONT.EQ.2) READ(S,312)ISP,IWA(I)
3090 IF(NCONT.EQ.3) READ(8.313) ISP,IWA(IJ
3100 311 FORMAT(I2.I6)
3110 312 FORMAT(I2,6X.lb)
3120 313 FORMAT(I2.12X.I6J
3130 IF(ISP.EQ.I) GO TO 321 3-2~



to

3t40 WRITE(20,320)
::H~50 ~~:20FOHMAT(2X."THERE IS AN ERROR READING AVEWT FILE")
3160 321 CONTINUE
3170 ITP=50+NCONT
3180C ****** READS SPECIES (CONTAMINANT) FILE ************
3190(: 'IHH*'If-*ORDER READ = SPECIES#, LOCATION OF (:ATCH, MONTH
3200C OF CATCH. WEIGHT OF FISH, AND CONTAMINANT LEVEL (PPM).
32tOC ******************************************************32~~ READCITP.4(0) ISP.LOCCISP,I).MOELCISP.l),PARAMCISP.9)
:::230 ~ ;P{~RAM(I~;P.1(I )

3240 400 FORMAT(I2.Al,I2.F6.0,F6.3)
~2~O IEND~O
3260 401 IF(IEND.EQ.I) GO TO 427
J2'70 I:"'ISP
3280 XIN=PARAMCI,3)/160.
3290 DO 450 IMM=l,7
3300 DO 450 INN=!.2
3310 MINCIMM,INN)=99.
3320 MAX(IMM.INN)=O.
3330 450 CONTINUE
3340 DO 100 IN=I,11
3350 DO 100 IN=1.7
3360 CALC(IN.JN,I)=O.O
3870 CALCCIN.JN,2)=0.O
3880 tOO CONTINUE
:J~::190 ER:::(J

~'3400 ERR=O
34,S,OC: ~t*E~nABLISHES # OF LOCATION:; AND WHETHER OH NOT DIVIDED BY
3420C WEIGHT**
3430 ILOC=1
:3440 IWT::::1
3450 IFCPARAM(I.6).NE.O.) IWT=2'
:.3460 .IFCLOCCI,;~).NE."Z") GO TO 403
3470 PLOC(I,1)=100.
3480 GO TO 405
3490 403 DO 404 IL=2.8
:3~:iOO IF CLOC CI•IL )•NE. II Z") ILOC= IL'-1
3510 404 CONTINUE
3~:~'2C)405 CAL.LLOCA (L IN.I,LOC )
.3~~.::3(J PL. X=().

3540 DO 406 ILL=I.?
3550 406 PLX=PLX+PLOC(I.ILL)
:'3~'j6() tFCPLX.LT.?9.999.0R.PLX.GT.I00.(01) ER::-.::l
8570 407 IFCMOEL(I.2).EQ.99) GO TO 408
3580 CALL MONTHCI.ISPE,NAME.MOEL)
3590 408 PARAM(I.l)=PARAM(I,l)+l
;:~600 IFfLO(:(I.2).NE."Z") GO TO 409
;3/-. 1 (I L I :::1
3620 GO TO 411
::'::{.30409 L I =0
::3(;.40C **ASS IGNS LOCA TION INOE X CFROM 1 TO 7)**
3650 DO 410 IL=1.7
3660 410 IFCLOCCI;I).EQ.LOCC!,IL+I» LI=IL
3670 IF(LI.EQ.O) GO TO 416
3680C **ASSIGNS WEIGHT INDEX (1= UNDER WT AND 2= OVER WT)**
3690 411 IFCIWT.EQ.l) GO TO 412
8700 IWET=PARAMCI.9)
3110 IF(IWET.EQ.IWACI» GO TO 416
3720 IF(PARAM(I.9).LE.PARAMCI.6» IW=l
3730 IFCPARAM(I.9).DT.PARAMCI,6» IW=2
3740 00 TO 413
:,:;:n:;o 412 IW'::1
3760 PARAM(I,7)=100. ~-25



3770 41 ::::: MO::::;!)
37~) DO 414 IM=2,7
3190 4 14 IFCMOEL CI,1)•EG!. MOEL CI,1M» MO= 1
3800 IFCMO~EQ.l) GO TO 416
3810 CALCC1,LI,IW)=CALCC1,LI,IW)+1
3~~20 .r F CPARAM CI,1(I ) • LE.F'ARAMCI,2» GO TO 41:;
3830 CALCC2,LI,IW)=CALCC2,LI.IW)+1
:3f~40C-IHtHANDOMLY HE.JECTS FISH OVER ACT ION L.EVEL*~
3R50 IFCUNIFM2CNG.O.5.1.0).GE.XIN) GO TO 415
3860 CALCC4,LI,IW)-CALCC4,LI.IW)+1
3870 00 TO 416
8880 415 CALCC6,LI,IW)=CALCC6,LI,IW)+PARAMCI,9)*PARAMCI.I0)
:,:~89t) C{\l.CC'7, L I•IW)::::CALCC7,L I•IW)+PARAM CI.9 )~.pARAMCI,10)**2
3900 CALCCS,LI,lW)=CAL.CCE:.LI.IW)+PARAMCI,9)
3910C **DETERMINES CONTAMINANT RANGE**
3920 IFCPARAMCI.I0).LE.MINCLI,lW» MINCLl.IW)=PARAMCI.10)
3930 IFCPARAMCI.I0).GE.MAXCLI.IW» MAXCLI.IW)=PARAMCI,10)
3940 CALCC11,LI.IW)=CALCC11,LI.IW)+1
3950 416 READCITP.400.END=426) ISP,LOCCISP,l),MOELCISP,I)
3960 &,PARAMCISP,9),PARAMCISP,10)
~970 IFCISP.EQ.I) GO TO 408
3980 417 DO 418 ILL=I.Il.OC
::~:990 DO 4 H$ I WW=1. I WT
4rn)OC **CHECKS FOR ERRORS**
4010 IFCCALCC11.1LL,IWW).EQ.0 .•AND.PLOCCI,ILL).GT ..0001) ER=1
4020 418 CONTINUE
4030 IF(IWT.NE.2) GO TO 419
4040 IFCPARAMCI,7).LT.-.0001.0R.PARAMCI,7).GT.I00.0001) ER=l
4050 PARAMCI,8)~100.-PARAMCl,7)
4060 419 IFCER.EQ.O) GO TO 422
4010 IFCISPE.NE.l) GO TO 421
4080 WRITEC20.420) CNAME(I,K).K=1,7)
4090 4~:~0 FORMAT (1X.7A4,2X. IITHERE IS AN ERROR IN COMPUTATIONSII)
4:1.00421 ERR=1·
4110 GO TO 401
4120 422 DO 424 ILL=I.ILOC
4130 DO 424 IWW=I,IWT
4140C **CALCln_ATES MEAN. ST. DEV. % RE~ECTED, AND % ABOVE AL**
4150 CALC(9. ILL.IWW):=CALCC6.ILL,IWW)/CALCC8. ILL;IWW)
4160 CALCCI0,ILL,IWW)=CALCC7.ILL,IWW)/CALC(S.ILL.IWW)
4170 CALC<3.ILL,IWW)=100.*CCALCC2,ILL,IWW)/CALCC1,ILL.IWW»
4180 CALC<S.ILL.IWW)=100.*(CALC(4.ILL,IWW)/CALC<I.ILL.IWW»
4190 STD(ILL, IWW)=SQRTCCALC(10. ILL,IWW)-CCALCC9. ILL.IWW)**2 »
4200 IF(ISPE.NE.l) GO TO 424
4210 IFCIWT.EQ.2) GO TO 449
4220C ****** SPECIES OUTPUT ***~*********************************
4230 WR ITE C20.42:3) CNAME <1,1<) • K= 1.7)•PARAM (I.1),CALC (1,ILL,IWW) •
4240 &PARAM(I.2),CALCC2,ILL,IWW),CALCC3,ILL,IWW).PARAMCI.3)
4250 &. CALC C4,ILL.IWW).CALCC 5. ILL.IWW).CALCC 11.ILL.IWl.J).
4260 &MIN(ILL.IWW).MAXCILL.IWW),CALCC9.ILL.IWW).STDCILL.IWW)
4270 &.LINCI,ILL).PLOCCI.ILL)
4280 423 FORMATC7A4,13X,F6.0.1X.F6.0,lX.F5.2.1X.F6.0.1X.F6.2,2X,F4.0.
4~5'0 ~UX,F4.0.1X.F6.2.1X,F6.0.1X.F4.2, lX.F5.2, lX.F4.2."/II,F5•.2.1X,
4300 &A3.1X.F6.2)
4310 GO TO 424
4320 449 IFCIWW.NE.l) GO TO 460
4330 WRITE(20.455) ABNAMECI).PARAMCI.6).PARAMCI.7),PARAM(I,1).
4340 &CALCC1,ILL. IWW).PARAM(I,2),CALCC2. ILL.IWW),CALCC3.ILL ,IWW)
4350 :3<, P{~RAMCI,:.::)•CALC (4. ILL,IWW )•CALC (5,ILL.IWW )•CALC C11,ILL.IWW ),
4360 &MIN(ILL,IWW).MAX(ILL.IWW).CALC(9.ILL,IWW).STDCILL,IWW).
4370 &LINCI.ILL).PLOC(I,ILL)
4380 4~;:,~~ F()RMATCA5.1X."BELOW ".F6.0. IIGRAMS AT ".F6.2." %",5X.F6.0.1.X.
4390 &F6.0.1X.F5.2.1X.F6.0.1X,F6.2.2X.F4.0.1X.F4.0,IX,F6.2.lX,F6.0.1X.

..
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441)(1 M":' 4.::::,1X,F5.2,1X,F4.2, "I ",F5.2, 1X,A3 ~1X,Ft..2 )
4410 GO TO 424
4420 460 WRITECZO,465) ABNAMECI),PARAMCI,6),PARAM<I,S),PARAMCI,1),
4430 &CALCC1,ILL,IWW),PARAMCI,2),CALCC2,ILL,IWW),CALCC3,ILL,IWW),
4440 &PARAMCI,3),CALCC4,ILL,IWW),CALCC5.ILL,IWW),CALCCll,ILL,IWW),
4450 &MINCILL,IWW),MAXCILL.IWW),CALCC9.ILL,IWW),STDCILL.IWW),
4460 &LINCI,ILL),PLOCCI,ILL)
447(146~i FI)RMATCA5,IX,"ABOVE ",FI.:.•O." ORAMS AT ",F6.2," y''',5X,F6.0,
4480 &lX,F6.0,lX.F5.2,IX,F6.0,lX,F6.2.2X.F4.0,lX,F4.0.1X,F6.2,lX,
4490 'F6.0,IX.F4.2,IX,F5.2,lX,F4.2,"I",F5.2,IX,A3,lX,F6.2)
4500 424 CONTINUE
4510 DO 425 IMM=l.ILOC
4520 PARAMCI,4)=PARAMCI,4)+CCALCC9.IMM,1)*PARAMCI,7)/lOO.+CALCC9,IMM.2)
4530 &*PARAMC!,S)/I00.)*PLOCCI,IMM)/100.
4540 425 PARAMC!,5)=PARAMCI,5)+CCALCCIO,IMM,I)*PARAMCI,7)/100.
4~5~iO &+C:ALCC1(I, IMM,:2)*PARAM CI,8)/100. )*PLOC CI"IMM)1100 •

• 4560 GO TO 401
4570 426 IEND~l
4580 GO TO 417
4590 427 IFCIMIXE.NE.l) 00 TO 510
4600 WRITEC20,500)
4610 500 FORMATC"$",40X,"THIS SECTION LISTS THE SUBSTITUTIONS MADE BY
46:20 ~/'SPECIES.",II)
4630 510 DO 530 1=1,99
4640 IFCPARAMCI,11).EQ.0.) GO TO 530
4650 IFCIMIXE.NE.l) GO TO 521
4660C ****** OUTPUT FOR NEW MEAN AND STANDARD DEVIATION ********
4670 WRITEC20,520) CNAMECI,K),K=I,7),PARAMCI,11),PARAMCI,12)
4(;:·1:30~:,20 FORMATC IX,'7A4.10X,"A MEAN OF".2X,F(:.•3.2X, "AND A STANDARD DEVIATION
4690 8, (If=-" , 2X.F6.3,2X. "HA=:;BEEN SUBSTITUTED FOR THIS SPECIES", II)
4700 521 PARAMCI,4)=PARAMCI,11)
4710 PARAMCI,5)=PARAMCI,12)**2+PARAMCI.4)**2
4 7;20 ~::i30 CONTI NUE
4/30 IF(IMIXE.NE.l) GO TO 541
4740 WRITEC20.540)
4,7~:iO ~:i40FORMAT (1X,,iTHEFOLLOWING OUTPUT ILLUSTRATES HOW A SPECIE WA:;:;
4'760 ~(~::;lJBSTITUTEDFOR.")
4770C ****** CHECKS SUBSTITUTIONS AND PRINTS SUBSTITUTION OUTPUT*********
41$0 ~541 DO 550· 1=1,99
4790 DO 550 J=1,99
4800 550 XMIXCI)=XMIXCI)+MIXCI,J)
4810 DO 610 1=1.99
48Z0 IFCXMIXCI).LT •.0001) GO TO 610
4830 IFCIMIXE.NE.l) GO TO 591

\II 4840 WR ITE C20,560) CNAME CI,K) ,K= 1•7 )
4850 560 FORMATCIX,II.I0X,7A4)
4860 WRITEC20,570)4870 570 FORMATcI0X," ")
4880 DO 590 J=1,99
4890 IFCMIXCI,J).LT •.0001) GO TO 590
4900 WRITEC20,580) MIXCI,J),CNAMECJ.K).K=I,7)
4910 ~:;i:::::O FORMAT (1X,F6.2. 1. X,"y.",2X,7A4)
4920 590 CONTINUE
4930 591 IFCXMIXCI).GT.99.999.AND.~MIXCI).LT.I00.001) GO TO 610
4940 WRITE(20.600)
4';:O~';iO (:.00FORMAT C11X. "ii' * * THESE DO NOT SUM TO 1001." )
4 ·}/:.O ERR"'"1
4970 610 CONTINUE
49f3(1 IFCEHR.E(~.l) PRINT, "THERE HAS BEEN AN ERROR"
4990 DO 620 I=1.99
~:iOOO IF ( XMI X CI ) • LT •• 0(101) GO TO 6:20
~=iOl0 PARAMCI,4):::::O. 3-27
5020 PARAMCI.5)=0.



S030 620 CONTINUE
5040 DO 621 1=1,99
~KISO DO 621 ,.1=1, ''iJ9
3060 PARAM(I,4)=PARAM(I,4)+MIxel.J)*PARAMeJ.4)/100.
5070 PARAMCI.5)=PARAM(I.5)+MIX(I,J)*PARAM(J.5)/100.
5080 621 CONTINUE
5090 DO 630 1=1,99
5100 PARAM(I.5)=PARAM(I,5)-PARAM(I,4)**2
"it 1() 630 CI.JNTINtiE
51~O tF(IRISKE.NE.l) GO TO 799
5130C ****** CONSUMER RISK OUTPUT HEADERS **********************
r::'.t40 WRI TE (20.650) TI TL.E
~51~50 6r:50 FORMAT("$".:30X,·72A1)
~160 WRITE(20.651) RISK
~":ij 70 6~:i1 FORMAT ( 1 X. II. 1 X, "TH I S PAGE OF OUTPUT l.- I ::H"S THOS=E C:ONSUMERS
~'i1GO &I ATAR I SK OF". Ft;.• 3. / II )
5190 WRITE(20.652)
r::i:?OO652 FORMAT (66X, "AGE NOT" 21 X. "ADI")
5210 WRITE(20,653)
~;22(1 (:.~:i3 FORMAT(;~4X. "SEX INCLUDED".4X, "AGE ABOVE".4X."AGE BELOW",4X,
"i230 &I "RECORDED" , 4X, "NONEATERS". 4X. " (MCG/70KG)", 4X. "RISK". II)
5240 WRITE(20.654) ADI.RISK
~~2e;o6~:i4 FORMAT(25X, "1"1,F,NOTREC".8X. "1)",11X, "100".10X, "IN".
",,:'6(1 8d 1.X , " IN" , 1.(IX , re:i. 2. 6 X , F 6. :;:,III )
':i270 WRI TE ( :20, 655)
'52e:o (.:'~':i FORMAT(27X,"DAILY INTA~<E (MCC;)",15X."GRA/"IS",3X,"SERVINGS".
~529() ~d2X,"GRAM::;",3X·, ":;;ERVINGS". 12X. "GRAMS",:;:X. "::;;ERVINI3S")
5300 WRITE(20.656)
~"::i310 6':::;/:. FORMAT(41,X, "UPPER". 7X. "FISH".4X. "PER",6X, "PER".
~"."':::20 8d;:~X. "FISH". 4X. "PER". 6X, "PER". ::::X."FISH". 4X. "PER". 6X. "PER")
5~30 WRITE(20,657>
~::',340 6~:;;7 FORMAT<:3X."ID".5X. "::;T".2X, "SEX".2X, "AGE",4X. "AVE".:=:X. "ALLOWED".2X.
'5::?~'iO g( "L IMIl'''. 6X, "EATEN". 2X. "SERVING". 3X. "MONTH" ,6X. "EATEN", 2X. ":;:;ERVING"'j
')360 8(:3X, "MONTH".6X, "EATEN".2X, "SERVING".3X. "MONTH".!/)
~5T70C '1I"1~***-ll'READS CONSUMER FILE ****************.************************
~380C ****** ORDER READS = ID#. STATE. SEX. AGE. AND 12 MEALS HAVING
':~:i390CHll-'lf"ll-*-ll SP #. C:,UANTITY EATEN PER MEAL. AND FREG!UENCY EATEN PER MONTH. **
5400C ****************************~****************************************
5410 799 READ(11.800,END=845) ID,ST,SX,AGE.(SP(I),Q(I).FR(I),I=1.12)
5420 800 FORMAT(A7,A2~Al,I2,12(I2.15.F3.1»
5480 IMA=O
~)440 IFE=O
,::;q~:;o I NR""'O
5460 ISX=(1
5470 NEAT""'(I
54BO I'1N=O.
~:i4·:;.lO 8D=0.
5~':;OO NML.·:::O
'::i~HO STATUS:::" IN"
5520 DO 810 1=1.1,2
5530 810 IF(SP(I).NE.O) NML=I
5540C **ASSIGNS NONEATER STATUS**
5550 IF(NML.EQ.O) NEAT:::1
5560C **KEEPS OR ELIMINATES CONSUMER DUE TO HIS STATE AND/OR SPECIES EATEN**
5570 IF(STOUT(1).EQ.STIN(1» GO TO 8
5580 DO 825 IS=I,25
~5590 IF ( SH)UT CIS) • EI). "Z Z") GO TO 825
~:-:;600 IF(8T.E(;~.5TOUT(IS» ::;;TATUS ::: "OUT"
5610 825 CONTINUE·
~)620 IF(STATUf;;.EO. "OUT") GO TO 7'-:;19
~i6:30 IF (:::;TII\I( 1 ) • EG!."Z l") GO T() :::
5640 ~3TATU~:;="OUT"
5650 DO 822 18=1.25 3-28
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5660 IF(STIN( IS).EG!."lZ") GO TO :::22
~"i6'70 IF(ST.EO.STIN( IS» STATU~=;:::"IN"
~680 822 CONTINUE
~'·;I.<"'O IF(STATUS. EO. "OUT") 00 TO 799
5700 8 IF(SPOUT(l).EQ.SPIN(l» GO TO 7
~710 IF(SPOUT(l).EQ.O) GO TO 823
5'720 ~=';TATUS="IN"
5780 DO 824 JSP=l.NML
5740 DO 824 ISP~1,99
5750 IF(SPOUT(ISP).EQ.O) GO TO 824
571.,0 lr:'(~~P(JSP).EO.:3POUT(ISP» STATUS="OUT II

5770 824 CONTINUE
.~r780 IF(STATUS.EG!."OUT") GO TO 7'?9

5790 823 IF(SPIN(l).EQ.O) GO TO 7
"5:)00 STATUf..;::::"OUT"
5810 DO 801 JSP=l.NML
5820 DO 801 ISP=1,99
5830 IF(SPIN<ISP).EQ.O) GO TO 801
~:iE::4() IF(SP(.JSP).EQ.SPIN(ISP» STATUS="IN"
5::;:~O 801 CCINTINUE
5::::60 IF(STATUS.EG:!."OI...lT")GO TO 799
~50'70C "Hf-CALCULATESCONSUMER CCINTAMINANT MEAN AND 8TD DEVIATION**
5880 7 DO 820 I=l.NML
5890 Q{I)=Q(I)*QF(SP(I»+.5
5~)O FR(I)=FR(I)*FF(SP(I»
5910 MN=MN+12.*FR(I)*Q(I)*PARAM(SP(I),4)/365.
~i9:20 SD==SD+12.*FR (I)*Q (I)**2*PARAM (SP(n ,5)/:365.**2
5S)~3C) f.~~.?() Cf)NT I NI...IE
~)940 SD:=SClRT(S(I)

5930C **ASSIGNS SEX INDICES FOR GROUP AND WEIGHT AS8IGNMENTS**
~~lj9(:>O IF(:SX.E~~."M") GO TO 826
597(1 IF(SX. EQ. "F") GO TO 827
~5980 IF <:;X. EO. II ") Gel TO :32:::
5990 826 IMA=l
6000 ISX=l
6010 GO TO 829
6020 827 tFE::::l
6030 ISX=:2
6040 GO TO :329
60~50 1~~28 I NR=1
6060 ISX:::::3
6070C **ASSIGNS AGE INDICES FOR WEIGHT ASSIGNMENT*~
6080 829 ,JAGE=5
6090 IF(AGE.EQ.O) JAGE~l
6100 IF(AGE.GE.l.AND.AGE.LE.5) JAGE=2
6110 tF(AGE.GE.6.AND.AGE.LE.l1) JAGE=3
6 j:20 IF(AGE.GE. 12.AND.AGE.LE. 17-),...fAGE=4
6130 IFCAGE.GE.18.AND.AGE.LE.54) JAGE==5
61.40 IF(AGE.GE.55.AND.AGE.L.E.74) ,...fAGE=&..
6150 IFCAGE.GE.75.AND.AGE.LE.98) JAGE=7
~160 IF(AGE.EQ.99) JAGE=5
6170C *-CALCULATES PERSONAL ALLOWED DAILY INTAKE**
6180 ADIP=ADI*ADIWTCJAGE,ISX)/70.
6190 DO 830 IG=I.NGR
(;,200C·1l·*ACCEPTSOR El.IMINATES CONSUMER FROM OUTPUT GROUP ACCORDING
6;;:-loe TO SEX, AGE, AND NONEATER STATUS**
6220 IF«IMA.EQ.l.AND.GR(IG,l).EQ.l).OR. (IFE.EQ.l.AND.GR(IG,2).EQ.
6230 &ll.0R.CINR.EQ.l.AND.GR(IG,3).EQ.l» GO TO 835
6240 00 TO 830
6250 835 IF(AOE.EQ.99.AND.GR(IO,6).NE.l) GO TO 830
6260 IF(AGE.NE.99.AND.AGE.LT.GR (IG,4) .OR.AGE.GT.GR (IG,5) )
6270 &00 TO 830
6280 IF(GR(IG,7).NE.l.AND.NEAT.EQ.l) GO TO 830 3-29



6290 GR(IG.8)=GR(IG,8)+1
630ac **CALCULATES UPPER LIMIT OF APPROPRIATE CONFIDENCE INTERVAL**
6810 DO 840 IRK=1.6
6320 ULEV:=MN+LEVCIRI<)*SD
6330 IFCULEY.GE.ADIP) RSKCIG.IRK)=RSKCIG.IRK)+1
6340 IF(ULEY.LT.ADIP.OR.RISK.NE.RSLV(IRK).OR.IG.NE.l) GO TO 840
6350 IFCIRISKE.NE.l) GO TO 840
6860 TFCAOE.NE.99) GO TO 839
687nr ******OUTPUT OF THOSE WHO ARE AT RISK **********************
6380 WRttEc20.841) ID.ST.SX.MN.ADIP.ULEY.CABNAMECSPCK».Q(K)
6390 &.FR(K).K=I.NML)
6400 841 FORMATC1X.A7.2X.A2.3X.Al.8X,F6.2,2X,F6.2,2X,F6.2,5X,
6410 &3(A5,3X.rS.5X,F4.1,6X).I.SIX.3(AS,3X.IS.SX,F4.1.6X).1.SIX.
6420 ~3(A5.3X.I5.5X.F4.1.6X).I.SIX.3CAS.3X.IS.5X.F4.1,6X»
6430 GO TO 840
6440 889 WRITE(20.842) ID.ST.SX.AGE.MN.ADIP.ULEV,(ABNAME(SPCK».QCK).FRCK).
64!50 ~d<=1 • NML )
6460 842 FORMAT(IX.A7.2X.A2.3X,Al.3X.I3.2X.F6.2.2X.F6.2.2X.F6.2.5X.3(AS,
6470 &3X.IS.5X.F4.1.6X).I.SIX.3CAS.3X,IS.SX.F4.1.6X).1.51X,3(A5,3X.IS,
6480 &3X.F4.1.6X).1.51X.3(AS.3X.I5.5X.F4.1,6X»
6490 840 CONTINUE
6500 830 CONTINUE
6310 GO TO 799
6520 845 WRITEC20,6S0) TITLE
6530 WRITEC20.855)
654·('1ee:i5 FCtRMATC60X."GROUP RIst(".1.60X."***** ****".111)
6550 DO 900 IG==l.NOR
6360 DO 990 IRK=1,6
~)~~1t) S 1== II ••

6~:~~~O '::;,2,"." "
6S9n ,::,:~~"",,,,, .
t.I:~O(l S4~'" (l1.J1' II

6610 S::ir.::"OUT"
6~1:;W IF ( OR CI G, 1 ) • EQ. 1 ) S 1 :=" M"
66::~O IF(OR<IG.2).EI;~.1)S2="F"
6640 IFCGR(IG,3).EQ.l)S3="NR"
6650 IF(GRCIG.6).EQ.1)S4="IN"
6660 IF(GR(ICi.7).EQ.l)85="IN"
6670C *-CALCULATES X POPULATION PER GROUP AT RISK AND NOT AT RISK**
6690 NNRCIRK)=GRCIG.8)-RSKCIG.IRK)
6690 XNNR<IRK)=NNR(IRK)
6700 TOTALCIRK)=GRCIG.8)
6710 PNR{IRK)=CXNNRCIRK)/TOTALCIRK»*100.
6720 PAR(IRK)=lOO.-PNR{IRK)
6'l:3(1:;:bm CONTINUE
6740C ****** GROUP RISK OUTPUT **************************************
6750 WRITEC20,856)
(;)"'60::3~56 FORMAT C20X. "SEX INCLUDED". 4X, "LOWEST AGE", 4X. "HIGHE~:n AGE". 4X,
67'10 g,"AOE NOT REC",2X "NONEATERS". 2X ."ADI CMCO/70KG) ",4X 1 "TOTAL NO.". I)
6780 WRITEC20,857) SI.S2,S3.GRCIG.4).GR(IG,5),S4.SS.ADI.GRCIG.8)
6790 :3~)'7FORMAT(23X.Al,lX.Al.1X.A2.11X. I:3.11X.I3.12X,A3.9X.A3.8X
6800 &,F5.2.10X.16.11)
6910 WRITE(20,858)
(;.1320 :~~,)8FORMAT C30X. "CONF'IDENCE (BELOW ADI) ".35X, "RISK CABOVE ADI)")
6830 WRITE(20.859)
6f34() ::;~~)S" FCIRMAT.( ;~5X, II _ ..••.. .__ ._._ ...•.__ ••.•. . .••••••__ • ....• .. ....• I' ., 13X 7

6(::<50 ~," .__ ..__.__._._..._..__ ._ ..;. ~ " " , I )
6860 WRITE(20.860)
1:.8"70 860 FORI1ATC27X."507.1.4X.170XI,4X.19(17.1.4X.195X".4X."~/91.".3X,"9·~/.9X".
6(:380 8d7X."50X".4X, "30X",4X, "101. ••• 4X, i, ·S'Y.",4X."lX",4X ".lX"./)
6890 WRITE(20.861) CPNRCI),I=1,6),CPARCJ),J=1.6)
6900 861 FORMAT (2X."'Y.POPULATION", lOX,6( 1X.F6.2). 14X,6( IX,Fe..2), I I Ii I II)
6910 900 CONTINUE 3-30
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6'?20
6930
6940
f:)950(:
1:;.960
6970
1.-;.9E30
6'~~,:)O
70(1(1
'1oto
7020
'7030
'/040
7050
7'1)60
70'70
7(1130
'7090
7100
'lll0
7120
71.:~O
'71.4()
7150
'7160
'7,t 70
71::'u)
7190C
7200
7:210
7220
12~~O
7240
7250
7260
7270
1280
7290
7300
7310
7820
7330
7340
7350
7860
7370
7880
7390C
7400
7410
7420
7430
7440
7450
7460
7470
7480
7490
7500
7510
7520
7330
7540

STeiP
FND
SUBROUTINE MONTH(10,ISPE,NAME,MO)

****** ASSIGNS MONTH NAMES ******DIMENSION NAMEC99,7),MOC99,7),MONC6)
CHARACTER *3 MON
[)O 100 1=2.7
MON C1-1 )::::" "
IF CMO CI(I, 1 )•EG!.1 )MON C1-1 )::::"...IAN"
tF='CMOC10.1) .EO. 2)MONC 1--1)::::"FEB"
IF CMO C10, I )•El';~.:3) MON C1-1 )::::"MAR
IF CMO C1I), I )•EQ •4 )MON C1'-1)::::"APR
IFCMOCIO.I).EO.5)MONCI-1)="MAY
IF CMO CII), I )•EQ. 6 )MON C1-1 )::::",JUN
rF (MO CI(I, I )•EG!.7 )MON CI-1 )::::"."'UL
IF (MO C10. I )•EI;.!. ::::) MON C1,-,1)::::"AUG
IFCMOC 10. I). FG!. -:nMONC 1--1)::::"SEP
IF CMOC10. I ) • E:G!. 10) MONC1-1 )".::" OCT II

IF CMO C10. I )•EG!.11 )MON C1-1 ),="NOV II

1F C1"10C10, I )•EO. 12) MON C1,-1)::::"DEe:"
100 CONTINUE

IFCISPE.NE.1) GO TO 1
WRITEC20,101) CNAMECIO.K).K=1.7).MON

101 FORMAT C1X. 7A4. :2X. "MONTHS; EL IMINA TED" •2X, 6 C2X, lA3) )
.1. RETURN

END
SUBROUTINE LOCA(LIN.IO.L)

****** ASSIGNS LOCATION NAMES ******DIMENSION LINC99,7).LC99.8)
CHARACTER *1 L

.CHARACTER *3 LIN
DO 100 1:=2.8
LINC 10, 1-1 )==" "
rF CL (10, I )•E(;~."A II ) L IN C10, I·-1)::::IIATL
tFCLCIO.I).EQ."C")LINCIO.I-1)::::"CAL
IF ( L CI I), I ) • EI:::!. IIF II ) L I N ( 10. I -I ) = IIFRE
IFCL,(10,I).EQ."G")LINCIO.I-1)="GlIL
IF CL (10. I )•EQ. IIH II ) L IN CI(I. 1-1 )==IIHAW
IFCLC 10,1). EO. "K" )LINC 10.1-1 )="ALA
IFCLCIO.I).EO."N")LINCIO.I-1)="NAT"
IF (L (I(I. I)•EO. IIF''' )L,IN CI(I, 1-1 )==IIPAC II

IF CL (I(I, 1 )•EI:;~."S II ) L IN C10. 1'-1)=="SAT"
IF CL C10, I )•EO. IIW" )L IN C10, 1-1 )=="PNW"

100 CONT INI...IE
RETURN
END
SUBROUTINE MIXESCMIX)

*.u'*il'**AS~SIGNS DFFAUL T SUBSTITUTIONS ******
DIMENSION MIXC99,99)
RE'~L MI X
MIXC98.4)=29.
MI X ( 9:~:. ~5) ::::71 •
Mr XC96, :32) =85.
MI XC96.33) == 1~i.
MIXC97.85)=22.07
MIXC97,37)==10.93
MIXC97.69)=18.62
MIXC97.70)=31.98
MI XC97. 71. ) == 16.4,
MI X (':"'8, ~58)=70.
MI X ( 98, 54 ) =::.~o.
MIXC99.63)=47.44
MIX(99,64)==52.56 3-31



r::;'50
7~i(:.O
r:i70
'1 !5 EW
'7~:i'::>O
7(':>00

. '7610
7/.::.20
'l6::~O
7640
7{:.50
7M:.(l
76'70
1M?!)
71:.80
7'700
7'71.0
7'7'20
7'730
7740
1'7~:)0
7760
7770
7'780
T1';~O
7(~:OOC:

·71310
7:::~20
7E~30
'7~~40
7m)!)
'1860
'7(~::70

. 7(.):":~O
7f:90
7900
791,0
7-:;;:;;::0
7930
7940
'79~iO
7960
7970
79::::0
7990
:::1000
6:010
oozo
::1()~:O
8040
80~50
E?060
8070
13(H:30C
t~o':;>o
~3100
8110
::31,:20
$130
{::t! 40
O.l~50
r:?160
E~110

MIX(1.6:'::)=7.55
MI X ( 1 • 64 ) :::::;::.36
MI X ( 1 , l':>5) =4.49
MI X ( 1 , 4) ::'1• 95
MIX( t.15)::::7.9~;;
MIX(1.24)=7.95
MIX(1,43):::::7.95
MI X ( 1 • 22) ::::1::;:• 6
MIX(1.4'J)=11.4
H!X(1,51)=4.5
MIX(1.:;:'.:n=2.3
MI X ( 1.30) =2. :;:
MI X ( 1 , 14 ) "..::;~.:3
MI X ( 68, 51 ) =t.:3 •
MIX(68,14)=12.
MIX(68,32)::::7.65
MI X ( 68. 3:;: ) ::= 1 • 35
MIX(68.39)=7.8
MIX(68,17)::::5.8
M I X ( t.e. 34 ) ;:::1.• (.:.
MI X ( 68. 16):;:. (:-
MI X ( 6:3. 2 ) ::::. '2
RETIJRN
END
SUBROUTINE MERCURY(MIX.P.ADI)

.***** ASSIGNS SUBSTITUTIONS AND OTHER
DIMENSION MIX(99.99).P(99,12)
HE{~L MI X
CALLMIXES(MIX)
Mr X ( 9. 11 )::::100.
MIX(73.8)=84.
MI X ( 7:3, 72) ::::16.
MIX( 1.40)::::11.4
MI X ( ~59. 76) ::::100 ..
MIX(95.26)=42.90
MIX(95.27)=31.27
MIX(95.28)::::25.50
MI X ( 95. 2':i) ) = • :33
P (26.6) :::::45:;:~,O.
p (26.7) =:99. 89
P(27.6)::::45360.
P(27,7):::::96.12
P(2:3,6)=45::::60.
p (28, '7)~':'?6• 2~::
P (29. /.:.)=2.'7;::16.
p ( :29, l )=::':9. 04
DO 100 1=1,99
P ( I • :2) '''5. 0

'10(1 CONTINUE
()I) 1=30.
RETURN
END
SUBROUTINE CADMIUM(MIX,P.ADI)

****** ASSIGNS SUBSTITUTIONS AND OTHER
DIMENSION MIX(99.99)~P(99.12)
REAL. MIX
CALL MIXES(MIX)
ADI ':::72.
l'1lX (1,6.1 )::::11. 4
MI X ( 7 , /.:.1 ) =, 100.
M r X ( ';:I. Co1 ) ::::1 00.
MI X ( 11 • 61, )::-.:100.
1"1I X ( 18,61 )=: 100.

VALUES IF MERCURY IS USED ******

VALUES ·IF CADMIUM IS U.SED ******

3-32
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8180
$1~70
(:3201)
821.0
:32:20
8230
8:240
8250
0:/1::.(1
82"70
:.~~:2:.~,~()
(~290
8300
::::~~10
1:::::321'C
:;3::::30
:::::34()
E~::'150
~;r_3(-;.c)
O~:::"(I
:3a 12!c)
~~::::I'::~O
8400
t~41(I

:342Q
f:34::;:1I)
8440
$450
::~460
(:34'70
E~4$O
~~4'~'0
1~~~;:;()O
:::~~i1(I
()~:;~~o
~~~~~:.::~()
~~~':'4()

ii-

MIX(40,61)=100.
MIX(42,61)=100.
MIX(58,61)=100.
MIX(59,50)=100.
MIX(66,61)=100.
MIX(95,27)=21.28
MIX(95,28)=21.28
MIX(95,29)=57.44no .100 1=1,99
P( I , ;;:~)=20.

100 CONTINUE
RETURN
END
SUBROUTINE ARSENIC(MIX,P,ADI)

****.* ASSIGNS SUBSTITUTIONS AND OTHER
DIMENSION MIX(99,99)~P(99,12)
REAL MIX
CALL MIXES(MIX)
ALlIm:500.
Mr x ('7.61 ),...•1. 00.
MI X ( 9. 61 ) "".100.
MIX ( 11, 1;.1 ) =: 100 •
MIX (18, 61 )::::;100.
MIX(40.61):::::lOO.
MIX(42,(:-1)=100.
MIX ( 58, 61 ) -= 100.
MIX(S9,SO)==100.
MI X«....6, 61 ) == 100 •
MI X ( 95, 27) ==21 • 2::::
MIX(95,28)=21.28
MIX(95,29)=57.44
MI X( 1,61 ) == 11. 4
DO 100 1==1,99
P(I,2)=1.00.

tOO CONTINUE
Rr~TI...IRN
END

VALUES IF ARSENIC IS USED ******

3-33



FILE DESCRIPTION

Examples of the average weight, spec1esdata, and consumption data files are
given below.

AVERAGE\~EIGHT FILE IN ·GRAMS(file #8)

Exampl e Record: 02

Species
Code

1091

Ave. Wt.
for Hg

902

Ave. l~t.
for Cd

905

Ave. t~t.
for As

SPECIES DATAFILE (file #51 and #52)

Exampl e Record: D2 C 8 1092 160

Spe.cies Location f40nth
Code

CONSUMPTIONDATAFILE (file #11)

\'lei ght
(F6.0)

Contami nan t
Level (F6.3)

Exampl e Record: 100961 Pl\ F 54 22 119 2099 31 4024 88 10

Personal State Sex Age A B C ..•
ID meals

[,lEALA: 22 119 20

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

.Adding a wNew Contaminant File
Whenever a new contaminant is added to the consumer-risk simulation model the

following is suggested:
1. The representative probability distribution function (PDF) should be deter-
mined to be unique and lognormal or normal for each species and/or subspecies. If
the PDF 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 similarly to Mercury and Cadmium
concerning its potential effects on human health, a new modelling design should be
cons idered.
3. The true market situation should be modelled as realistically as possible.
This can be done by writing a new contaminant's subroutine using weight, location,
months, and substitution assignments. Also, one should include the accepted action
level and ADI in this subroutine.
4. Assign the appropriate mixture of species consumed according to what consumers
eat. Perhaps, some consumers will report eating a species that is not represented
in the new contaminant data file. If this is the case, select a similar species for
which there are data and substitute it for the species without data.
!.\..~di!!9....New_Consumption Data

A comprehensive new consumption 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 each participant and
the portion of each seafood consumed. Complete and accurate information in a new
survey would eliminate the "Not Recorded" sex and age categories.
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APPENDIX A

SPECIES CODES

Species Species ,1\bbreviated
Number Name Name------

1 Not Reported NOTRP
2 Abalone ABALO
3 Anchovies ANCHO
4 Bass, Sea SEABS
5 Bass, Striped STRBS
6 Bluefish BLUEF
7 B1uegi 11s BLUEG
8 Bonito (Below 3197 grams) BONBE
9 Buffa10fish BUFFA

10 Butterfish BUTTE
11 Carp CARP
12 Catfish (Freshwater) CATFF
13 Catfish (Marine) CATFM
14 Clams CLAf\1S
15 Cod COD
16 Crab, King CRABK

.. 17 Crab, other thanKing CRABO
18 Crappie CRAPP
19 Croaker CROAK
20 Dolphin DOLPH
21 Drums DRm1S
22 Flounders FLOUN

A"l



APPENDIX A. CONTINUED.

Spec'ies Species AbbreviatedNumber Name Name----
23 Groupers GROUP
24 Haddock HADDO
25 Hake HAKE
26 Halibut 4 I-IALI4
27 Halibut 3 HALI3
28 Halibut 2N HAL2N
29 Halibut-2S HAL2S
30 Herring HERRI
31 Kingfish KINGF
32 Lobster~ Northern (Inshore) . LOBNI
33 Lobster, Northern (.offshore) LOBNO
34 Lobster, Spiny LOBSP
:$b Mackerel, Atlantic MACKA
36 Mackerel, Jack MACKJ
37 ~1ackerel , King (gulf) MACKK
38 Mullet MULLE
39 Oysters OYSTE
40 Perch (Freshwater) PERCF •.
4·' Perch (Marine) PERCr~ ..
42 Pike PIKE
43 Pollock POLLO
44 Pompano POMPA
45 Rockfish ROCKF
46 Sablefish SABLE
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APPENDIX A CONTINUED.

Species Species Abbreviated
Number Name Name-----

41 Salmon SALMO
48 Scallops SCALL
49 Scup SCUP
50 Sharks SHARK
51 Shrimp SHRIM
52 Smelt SMEL T
53 Snapper, Red SNAPR
54 Snapper, Other SNAPO
55 Snook SNOOK
56 Spot SPOT
57 Squid and Octopi SQOCT
58 Sunfish SUNFI
59 Swordfish S~JORD
60 Tilefish TILEF
61 Trout (Freshwater) TROUF
62 Trout (Marine) TRaUM
63 Tuna, Light Sk ipjack TUNLS

.. 64 Tuna, Light Yellowfin TUNL Y
65 Tuna, Hhite TUNAW
66 Whitefish \~HITE
67 Other Finfish FINFO
68 Other Shellfish SHELO
69 Mackerel, King (Other) ~1ACKO
70 Mackerel, Spanish (Gulf) MACSG
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APPENDIX A. CONTINUED .

Species Species Abbreviated
Nu!11ber:..... Name Name

71 Mackerel, Spanish (Other) ~1ACSO
72 Bon; to (Above 3197 grams) BONIA
73 Bonito, A 11 BONIT
74 Swordfish 1971 swon
75 Swordfish 1975 SW075
76 Swordfi sh A 11 SWOAL
77 .New Data DATA
78 New Data DATA
79 New Data DATA
80 New Data DATA
81 t~oments 1 r~m·1EN
82 r~oments 2 HOMEN
83 Moments MOMEN
84 Moments MOMEN
85 Moments MOMEN
86 Moments MO~1EN
87 Moments MCJt.1EN
88 Moments MOMEN
89 ~1oments ~10MEN
90 Moments Mar-1EN
91 Name .NAME
92 Name NAME
93 Bass BASS
94 Name NAME
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APPENDIX A. CONTINUED .

Species Species Abbreviated
Number Name Name

95 Hal ibut HALlB
96 Lobster, Northern LOBSN

·97 Mackerel, Other than Jack MACJO
98 Snapper SNAPP
99 Tuna, L;ght TUNAL
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APPENDIX B.

LOCATION CODES

Location of .
Catch Site Code
California C
Pacific Northwest W

Alaska K

Hawaii H
Pacific P
Freshwater F
Gulf of r1exico G

North Atlantic N
South Atlantic S
Atlantic A



APPENDIX C
STATE CODES

State Code State Code
A1abama AL Montana MT
Alaska AK Nebraska NE
Arizona AZ Nevada NV
Arkansas AR New Hampshire NH
California CA New Jersey NJ
Colorado CO New Mexico NM
Connecticut CT New York NY
Delaware DE North Carolina NC
District of Columbia DC North Dakota NO
Florida FL Ohio OH
Georgia GA Oklahoma OK
Hawa ii HW Oregon OR
Idaho ID Pennsylvania PA
IIIinois IL Rhode Island RI
Indiana IN South Carolina SC
Iowa IA South Dakota SO
Kansas KS Tennessee TN
Kentucky KY Texas TX
Loui siana LA Utah UT
Maine ME Vermont VT
Maryland MD Virginia VA
Massachusetts M~ Washington WA
Michigan Mi West Virginia WV
Minnesota MN Wisconsin WI.. Mississippi MS Wyoming WY
Mi ssouri r~o
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APPENDIX D

C~d~i~_UataSummary

Each record of the cadmium data fi le contains information by species name,

when Hwas caught (month), where it was caught (location), weight of the fish, and

the level of cadmium in edible flesh in ppm. However, some of the above informa-

tion was not always recorded. Therefore, some minor data adjustments were rnade to

pf'ovide as much information as possible. For instance, unweighed fish were as-

signed the average weight of all fish of that species on the file. Because

'individual Smelt (Osrneridae) 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 from a triangular distribution between zero and the nondetection limit in

order to eliminate bias (Hg Report, 1978).

Each species or subspecies category in the model is represented 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

lobster, northern offshore. Therefore, a mixture of such subcategories had to be

built into the model to accommodate broad market categories. Figure 10 illustrates

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 consumption survey as indicated in Fishery Statistics of the United States,

1973 or from industry data.

,~.9_~,~llElina~~!._Values Used Where Species Identification was Missing

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

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

0-1



details, p.5). The !lother shellfish!l and lIother finfish" species categories were

similarly determined from proportionate consumption information derived from the

consumption survey (Hg Report, 1978).

Tab 1e 5 summari zes the cadmi urn data fil e. When the user wishes to imp1ement

some uf 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 look only at a species of fish from a certain location but that locution was not

sampled, an error will occur.)

D-2
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Figure 10. List of Substitution Values Used in Cadmium Modelling.
,

.•

N'OTREPORTED
7.95 % BASS, SEA
2.30 % CALMS
7.95 % COD

13.60 % FLOUNDERS
7.95 % HADDOCK
2.30 % HERRING
2.30 % OYSTERS
7.95 % POLLOCK

11.40 % SALMON
4.50 % SHRIMP

11.40 % TROUT (FRESHWATER)7.55 % TUNA, LIGHT SKIPJACK
8.36 % TUNA, LIGHT YELLDWFISH
4.49 % TUNA, WHITE

BLUEGILlS
100.00 % TRDUT (FRESHWATER)

BUFFALOFI SH
100.00 % TROUT (FRESHWATER)

CARP
100.00 % TROUT (FRESHWATER)

CRAPPIE
100.00 % TROUT (FRESHWATER)

PERCH (FRESHWATER)
100.00 % TROUT (FRESHWATER)

PIKE
100.0'0 %TRDUT (FRESHWATER)

SUNFISH
1'00.'0'0 % TRDUT (FRESHWATER)

.SWORDFISH
10'0.0'0 % SHARKS

0-3

WHITEFISH
100.'00 % TRDUT (FRESHWATER)

'OTHER SHELLFISH
0.2'0 % ABALDNE

12.'0'0 % CLAMS
'0.6'0 % CRAB, KING .
5.80 % CRAB, 'OTHER THAN KING
7.6~ % LDBSTER, NORTHERN (INSHORE)
1.35 % LDBSTER, NDRTHERN (DFFSHDRE)
1.60 % LDBSTER, SPINY
7.80 % OYSTERS

63.'0'0 % SHRIMP
BASS

29.'0'0 % BASS, SEA
71.00 % BASS, STRIPED

HALIBUT
21.28 % HALIBUT 3
21.28 % HALIBUT 2N
57.44 % HALIBUT 2S

LDBSTER, NORTHERN
85.00 %LDBSTER, NDRTHERN (INSHORE)
15.00 % LOBSTER, NORTHERN (DFFSHDRE)

MACKEREL, 'OTHER THAN JACK
22.07 % MACKEREL, ATLANTIC
10.93 % MACKEREL, KING (GULF)
18.62% MACKEREL, KING ('OTHER)
'31.98 % MACKEREL, SPANISH (GULF)
16.40 % ,MACKEREL, SPANISH (OTHER)

SNAPPER
70.00 % SNAPPER, RED
30.00 %~SNAPPER, OTHER

TUNA, LIGHT
47.44 % TUNA, LIGHT SKIPJACK
52.56 % TUNA, LIGHT YELLOWFISH



Table 5. Summary of Cadmium Data Values in Cadmium File.

Number Average Contaminant Months Locations
Species Samples Weight (gm) Range (ppm) Mean Sampled Samp1ed*
Abalone 20 902 .02-3.50 1.17 ,Aug, Sep C
Anchovies 80 23 .03- .57 .28 Jan, Apr, May, Aug, Nov C,G
Bass, Sea 55 35 .00- .21 .06 Jun, Aug-Nov N,S
Bass, Striped 117 ' 4,491 .01- .24 .06 Apr:-Jun, Sep, Oct C,N,W
B1uefi sh 74 1,148 .00- .15 .05 Apr-Nov G,N,S
Bonito 40 13,659 .01- .41 .11 Apr-Jun, Sep C
Butterfish 91 81 .02- .19 .08 Mar~May, Aug-Nov , N
Catfish (Fresh) 35 1,480 .00- ·15 .06 Mar, Jul, Sep, Oct F,G,N
Catfish (Marine) 81 754· .01- .26 .06 May-Nov G
Clams 586 165 .01-1.66 .24 Feb-Dee ' K,N ,S ,\v

;;:) Cod 134 1,849 .00- .21 .05 Feb-Nov N
I~ Crab, King 49 .01- .38 .17 Jan, Feb, r~ay, Jun, Dec K

Crab, Other 261 321 .01-3.00 .16 Jan, ~1ar-Jun, Aug-Dec C,G,K,N,S,W
Croaker 92 332 .00- .31 .07 Mar, May, Jun, Aug-Dec G,N,S
Dolphin 63 7,254 .00- .21 .06 Feb, May, Ju1-Nov G,H,S
Drums 139 1,787 .00- .21 .06 Jan, Apr-Dee G,N,S
Flounders 1002 640 .00- .74 .06 Jan, Mar-Dec C,.G,N,S,W
Groupers 125 6,309 .00- ·13 .05 Feb, Jun, Sep, Nov, Dee G,S
Haddock 89 1,277 .00- .28 .05 Apr-Nov N
Hake 365 526 .00- .63 .05 Jan, Mar-Nov C,N.W
Halibut 3 10 87,111 .01- ·18 .06 None K
Halibut 2N 10 8,947 .03- .09 .06 Apr K
Halibut 2S 27 12,415 .00- .20 .06 Apr, Ju1,. Sep, Oct W

, ..
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Table 5. Continued

Number Average Contaminant Months Locations
Species Samples Weight (gm) Range (ppm) Mean Sampled Sa.rn{>led*
Herring 251 471 .01- .48 .08 Apr-Nov K,N,W
Kingfish 20 116 .02- .11 .06 '·1ar,May, Jun, Sep G,N
Lobster (North.I) 132 1,072 .03-14.88 1.17 Jan, Mar-Dee N
Lobster (north.O) 57 1,503 .04- .70 .18 Apr, May, Sep~Nov N
Lobster, Spiny 54 522 .00- .48 .10 Mar, Oct, Nov C.G.S
Mackerel, At1. 112 393 .03- .42 .08 Feb, Apr, May, Sep, Oct C,N
~tackere1, Jack 14 2,200 .01- .15 .08 Apr, Aug C
Mackerel, KingeG) 87 3,485 .01- .13 .05 May""Nov G
Mackerel, KingeO) 20 4,368 .02- .17 . .08 Aug, Nov S
Mackerel, Sp(G) 65 832 .00- .17 .05 Jan, Apr-Sep, Dec G

'J Mackerel, SpeO) 43 538 .00- .69 .08 Jul-Nov S
I
(J1 Mullet 194 567 .00- .48 .06 Jun-Dec G,H,S

Oysters 404 158 .01-15.90 1.63 Jan-Dec C,G,N,S,W
Perch (r~arine) 207 533 .00- .43 .07 Mar-May, Jul-Nov C,N,S,W
Pollock 133 1 ,893 .00- .29 .06 ~1ar-Nov K,N,W
Pompano 60 584 .01- .31 .07 Jan, May, Ju1-0ct, Dec G,S
Rackfish 121 2,686 .00- .35 .05 Apr, Ju1-0ct C,W
Sab1efish 103 2,510 .01'- .34 .05 Apr, Jun-Sep, Nov C,K,W
Salmon 332 4,539 .00- .29 .06 May-Nov C,K,i-l
Scallops 137 124 .04- 9.75 .79 Mar, Apr, Jun~Oct, Dec K,N,S
Scup 74 172 .01- .24 .06 May, Sep-Nov N,S
Sharks 320 11,629 .00- 3.47 .09 Jun, Mar-Dec G,N,S,W
Shrimp 348 12 .00- .94 .09 Apr-Dec C,G,K,N,S,W



Table 5. Continued

Number Average Contaminant Months Locations
Species Samples Weight (gm) Range (ppm) ~1ean Sampled Sampled* .
Smelt 33 N.A. .01- .78 .13 Feb, Jul, Sep, Oct W
Snapper, Red 49 ·4,238 .00- .14 .05 Apr., Jun, Jul, Sep, Nov G,$
Snapper, Other 212 1;711 .00- .22 .07 .Feb, Mar, May-Dee C,G,H,P,S
Snook 12 3,797 .03- .13 .06 Mar, Jun, Sep G
Spot 54 103 .00- .15 .06 May, Jun, Aug-NoY N,S
Squid & Octopi 315 365 .03- 1.81 .37 Apr,May, Jul-Nov C,H,N
Tilefish 60 5,184 .03-· .09 .06 f4ay, Oct G
Trout (Fresh) 8 3,099 .04- .07 .05 Feb W
Trout (Marine) 190 687 .00- .22 .06 Mar-Dee G,N,S
Tuna, Lt.Skip. 70 3,413 .00- .26 .08 Apr, May, Jul, Sep C,H,P

'=' Tuna, Lt.Yell . 90 22,250 .00- .41 .08 Mar-Jul C,H
I

O'l Tuna, White 40 4,740 .01- .33 .07 Jun, Aug, Sep C,W
Other Finfish 115 3,979 .01- .18 .07 Mar-May, Aug-Nov C,N,W

N.A. - not available
* - See Appendix B for Location Codes
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APENDIXE

~_~ICl'_I:'Y_J:!ataS,!!,!!"~r~

lhis section has been reproduced from the Hg Report prepared in 1978. The

mercury file contains the same type of information as does the cadmium and data

adjustments were similar. Again, each species or subspecies category is repre-

sented by a unique 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.

MERCURYDATABASE

(Reproduced from 1978 Hg Report)
.Soy!,£~ o(j)ata

The results from the analysis of a total of 18,904 fish samples, representing

an major commercial and recreational species of the U.S. collected during 1971-

73. for 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-

rlJ(~nt of Natural Resources, the New York State Department of Conservation for data

on freshwater species, and Fisheries and Environment Canada for swordfish data .

.U!!~,,-~J_9!ledF-j s h

In order to determine the distribution of mercury in the total pounds of fish

flesh available to consumers for anyone 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

011 samples which had no weight reported.

g~l'icated Analyses

Replicated analyses were performed on most of the samples. For these samples,

the average mercury content of the rep 1 i cated ana lyses was used as the mercury

content for that sample.
E-l



Ya~~~_Below the Nondetection Level

Mercury values of 00 were not usea in the model. The nondetection level was

used for each species. Some species had nondetection levels set at 0.02 ppm, while

others hdd 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

r'andom entries from a triangular distribution between zero and the nondetection

limit.

!'1erc_u.!:'y'_Leve 1s ~ased on Proport ion s

Severa 1 spec i es are 1anded in more than one area and in varyi ng wei ght

classes. Therefore, to provide a more accurate representation of what was in the

markdplace during the consumption survey, the range of mercury levels for bass,

bonito, halibut, lobster, mackerel, snapper, and tuna was determined using propor-

t'ions based" on the average weight and the total pounds commercially caught at

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

from industry data.

!'1.~!.£~ILLeve 1s 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 category "Flounder"

in 1udes 9 spec i es of fl ounder and 6 spec i es of so 1e. The data on mercury 1eve 1s 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 Table 6) of the mercury data for each of the

seafood categories, or "species", used in the computer model. It should 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

E-2
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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).

!'1_~X',"9J.r--y._Yal_uesUs~<!J1he!e Species Identification Was l~issing

When the name of the species eaten at a meal was not reported (5,117 out of

5B,826meals), an average mercury value calculated for a mix of species was used.

The mix of species was developed by NMFSusing the following criteria:

(a) Consideration of the various 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 shellfish species as
reported in the consumption survey .

.~rC~!!'LValues Used_ for the Category "Other Shellfishll

The consumption survey reported an "Other Shellfish" 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 the survey.

!'1_~!f~.rL...Y_i!luesUsed for BlJffalofish

Mercury values for the freshwater species buffalofish were not available.

Therefor'e, mercury values for a simular species, carp, were substituted •

E-3



Tabl e 6. Summary of Mercury Data in Edi bl e Tissue on Mercury Fil e.

Number Average Contam; nant Months Locations
Sped es Samples Weight (gms) Max.imum Mean Sampled Samp1eel

Abalone 30 1,092 .12 .018 Apr, Aug, Sep C

Anchovi es 80 23 .21 .039 Jan, Apr, May, Aug ,Nov C,G

Bass, Sea 53 346 .575 .157 Jun, Aug-Nov N,S

Bass, Striped 231 4,378 2.0 .752 Apr-Jun, Aug..;Oct C,N,W

B1uefi sh 94 1.005 1.255 .378 Apr-Nov G,N,S

Bluegil1s 49 202 . 1.01 .259 None None

Bonito (Below 3197) 239 2,206 .47 .302 May-Jul , Sep C

l"T1 Bani to (Above 3197) 196 4,407 .74 .382 Jul, Sep, Oct C
I~

Butterfish 91 81 .190 .021 Mar-May, Aug-Nov N

Carp 52 4,891 .54 .181 None None

Catfish (Fresh) 35 1,480 .38 .146 Mar, Jul, Sep, Oct F,G,N

Catfi sh (Marine) 81 754 1.2 .475 May-Nov G

C1ams 584 258 .26 .049 Feb-Dec N,W,S

Cod 134 1.847 .59 .125 Feb-Nov N

Crab, King 93 2,724 .24 .07 Jan, Feb, May, Jun, Sep, None
Oct, Dee

Crab, Other 314 704 .61 .14 Mar-Jun, Aug-Dee C,G,N,W,S

Crappie 212 289 1.39 .262 None None

•



Table 6. Continued.

Number Average Contaminant Months locations
Species Sampl es Weight (gm) Maximum Mean Samp1ed Sampled

Croaker 217 232 .81 .124 Mar, May, Jun, Aug-Dec G,N,S

Dolphin 73 7,170 .53 .144 Jan, Feb, Apr, May, A,G,H,S
Jul-Nov

Drums 137 1,769 .80 .15 Jan, Apr-Dec G,N,S

Flounders 1,179 606 .88 .096 Jan-Dee C,G,N,W,S

Groupers 928 6,197 2.45 .595 Feb, Apr-Jul, Sep-Dee G,S

Haddock 88 1,277 .368 .109 Apr-Nov N
l'TI

Hake 426 1.1 .10 C,~! ,14
, 550 Jan-Nov(J1

Hal i but 4 152 32,966 1.00 .187 None None

Hal i but 3 771 43,961 1.28 .284 None None

Halibut 2N 243 2A,04~ 1.48 .44 Apr None

Hal i but 2S 108 17,163 1.43 .534 Apr, Jul , Sept Oct W
Herring 272 428 .26 .023 Apr-Nov N.W
Kingfish 19 125 .33 .078 Feb, Mar. May, Jun, Sep G.N

lobster, North{I) 770 718 1.603 .339 Jan, Mar-Dee N

lobster, North(O) 1199 1,429 2.31 .509 Jan, Feb, Apr, May, N
Sep-Nov

lobster, Spiny 65 435 .370 .113 Jan, Mar, Oct, Nov C,G,S



Table 6. Conti nued.

Number Average Contami na nt Months locations
Sped es Samples Weight (gm) Maximum Mean Sampled Sampled

Mackerel, Atl anti c 111 391 .19 .048 Apr, May, Sep, Oct C, N

Mackerel, Jack 29 959 .51 .267 Apr, Aug C

Mackerel, King (G) 478 3,932 2.73 .823 Mar-Dec G

Mackerel, King (0) 357 6,799 2.9 1.128 Feb, Apr, t4ay, Aug-Dec S

Mackerel, Spanish ( G) 627 968 2.47 .542 Jan, r4ar-Dec G

Mackerel, Spani sh (0) 369 613 1.605 .325 Mar, May, Jul-Nov S

Mullet 191 566 .28 .016 Jun-Dec G,H,S

1TI
Oysters 260 104 .45 .027 Mar, Apr, Jun-Dec C,G,N,W,SI

0\

Perch ( Fresh 147 338 .88 .29 None None

Perch (Marine) 268 542 .59 .133 Mar-May, Jul-Nov C,N,W,S

Pi ke 87 2,273 1.71 .61 None None

Poll ock 227 1,781 .95 .141 Feb-Nov N,W

Pompano 61 568 .42 .104 Jan ~ May, Jul-Oct, Dee G,S

Rockfish 451 1,613 .93 .348 Feb-Apr, Jun-Oct C,W

Sab1efi sh 102 2,510 .70 .261 Apr, Jun-Sep, Nov C,W

Salmon 806 4,077 .21 .048 Jan, May-Nov C,W

Scallops 138 132 .22 .058 Mar, Apr, Jun-Dec N,S



If

Table 6. Continued

Number Average Contaminant Months locations
Species Sampl es Weight (gm) Maximum Mean Sampl ed Sampled

Scup 73 172 .52 .108 May, Sep-Nov N,S
Sharks 588 8,320 4.528 1.244 Jan-Dec A,G,N,WtS
Shrimp 353 15 .33 .046 Feb, Apr-Dec C,G,N,W,S
Smelt 53 None .058 .016 Feb, Mar, Jul , Sep, Oct W

Snapper, Red 759 2,822 2.17 .454 Apr-Dee G,S
Snapper, Other 327 1,486 1.84 .362 Feb, Mar, May-Dee A,C,G,H,P,S
Snook 12 3,797 1.64 .701 Mar, Jun, Sep G

!'"!"l
I

"-.l Spot 60 114 .18 .041 May, Jun, Aug-Nov N,S
Squid & Octopi 339 356 .40 .031 Apr, May, Jul-Nov C,H,N
Sunfish 174 179 1.2 .312 None None
Swordfish 115 47,639 2.72 1.268 None None
Tilefish 61 5,281 3.73 1.607 May, Oct G
Trout (Fresh) 528 4,432 1.22 .417 Feb, Jul-Sep W
Trout (Marine) 201 676 1.19 .242 Mar-Dee G,N,S
Tuna, light Skip 70 3,412 .385 .144 Apr, May, Jul , Sep C,H,P
Tuna, light Yellow 115 29,051 .87 .271 Jan, May-Jul A,C,H,N,S
Tuna, White 76 9,532 .904 .35 May-Sep C,H,W



Table 6. Continued.

Contaminant
Maximum Mean

fT1
Ico

Species

Whi tefi sh

Other Finfish

Number
Samples

86
180

..

Average
Weight (gm)

2,242
5,537

.23

1.02
.054
.287

Months
Sampl ed

Aug, Sep

May-May~ Aug-Dec

Locations
Sampled
None

C,N,W



APPENDIX F

~g.!1SU~J;J~Data i'!..~ary

Th~ data found in the consumption fi le were collected by NPD Research, Inc.,

Chicago, 111ioni$ during 1973-1974. There were 25,947 consumers of which 24,652
recorded eating seafood. The consumers represented all major demographic charac-

teri sties.

Each family had a diary in which each seafood meal was recorded by family

member. Each family kept a diary for a one month period and half of the panelists

kept the di ary for one year (September 1973 -August 1974). Age, sex, and geogra-

phic location were recorded for most panelists. The age and sex were sometimes

mis sing so a sex of IInot recorded II and an age of 99 were deve loped to account for

those panelists. One hundred incomplete records were corrected by an ad hoc

committee formed from EPA, USDA, Tuna Research Foundation, NPI, and NMFSby refer-

ring back 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's personal allowed daily intake. The table that

fonows summarizes the average weight for seven sex/age groups used by the program

(119I{eport, 1978).

p. 279.

~ge Gro~yrs)
0-1
1-5
6-11

12-17
18-54
55+

TABLE 7. Average Body Weights

Males
(kg)

7
15
31
56
72
74

USDAHandbook #11, Table 143,

F-l

Females
(kg)

7
15
31
52
59
64



Each seafood meal record from the NPD survey, contained the species, total

amollnt of seafood avai lable (product form), identification of which fami ly members

had eaten, and number of servings eaten by each person. However, the actual

serving size was not recorded. Since the serving size was needed to determine the

r1ctutll consumption of seafood, NMFSemployed the following table to estimate that

information (Hg Report, 1978).

TABLE8. Average Serving Size (gms) for Seafood 1/

Ane Gr)ups--~Grs

0-1
1-5
6-11

1.2-17
18-54

!>5-75
75+

Males
( gms)

20
66
95

131
158

159
180

.YUSDA Handbook #11, Table 10, p.40-41.

Females
(gms)

20
66
95

100
125
130

139

Table 9 summarizes the diet of the panelists. The list identifies species

eaten in declining order of abundance. The reader should review the Hg report to

obtain more details ,concerning the consumption survey •

F-2
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Table 9. Seafood Categories and Number of Panelists Using Products.

SUMMARY OF CONSUMPTION DATA

TUNA, LIGHT
SHRH1P
NOT REPORTED
FLOUNDERS
PERCH (MARINE)
SALNON
CLArJ1S
OTHER FINFISH
COD
POLLOCK
HADDOCK
HERRING
OYSTERS
CRAB, OTHER THAN KING
TROUT (FRESHWATER)
CATFISH (FRESHWATER)
BASS
LOBSTER, NORTHERN
MACKEREL, OTHER THAN JACK
HALIBUT
SCALLOPS
WHITEFISH
SNAPPER
HAKE
PIKE
LOBSTER, SPI NY
Sr1ELT
PERCH (FRESHWATER
BLUEGILLS
BLUEFISH
CRAPPIE
TROUT (MARINE)
BONITO
CRAB, KING
MULLET
SPOT
CROAKER
ANCHOVIES
ROCKFISH
CATFISH (MARINE)
GROUPERS
CARP
BUFFALOFISH
SUNFISH
DRUMS
SCUP
OTHER SHELLFISH

F-3

16817
5808
5117
3327
2519
2454
2242
1503
1492
1466
1441
1251
1239
1168

970
876
826
675
616
574
526
492
490
392
390
350
328
268
265
236
228
220
148
130

97
91
76
75
75
70
68
64
60
60
58
55
54



Table 9. Continued.

ABALONE
SQUID AND OCTOPI
SHORDFISH
BUTTERFISH
DOLPHI N.
TUNA, WHITE
MACKEREL, JACK
SNOOK
TlLEFISH
POMPANO
KINGFISH
SABLEFISH
SHARKS

F-4

48
45
41
39
34
22
13
13
11
10
8
7
3



•.
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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 found throughout the listing •

G-l



(-.- 17 02/19/80 08=41=31
106 410'71
!:::;TATION6"" CONNECTED ON NPS L.INE :;::6

US(IF'1"1 T1ME SHAH J NG 02/19/80 AT 8.682 CHANNEL 0652
1/!::,l::R" '{'I ·"(.·/.·I·l•...··7nr~NA.. ".f; .t... "~'''t, .••..••.

P/~8!:::;WOH[I··"·~
IIIIIIUIIIII1IIIII."

OI;oflllQIlm,tiillf!!fIR
u·CHUN ~;TART'

FHN 66L":.:70C:NA/OB,.J/PF~OMPT4t(-:>6DC70CNA/FILE/ANSWER"30"

CONTAMINANT/CONSUMER RISK SIMULATION MODEL.
'fI·--f I!::; ISA PREL IM INAHY PROGRAM FOR THE

CONTAMINANT/CONSUMER RISK SIMULATION MODEL.
HAVE THE IJSEl~GU ItiE ]:N FRONT OF YOU FOR

REFERENCE. FOR EXAMPLE THE SPECIES CODES ARE FOUND
I N THE IY;;;f:R CiI...II DE.

n'-iE PR()Gf~AMWILL. AS.:~YOU IF YOU WANT TO CHANGE
A CERTAIN VARIABLE. IF YOU DON'T A DEFAULT VALUE IS
l\tITOMArJC:I~LL.YCHOSEN FOR THAT PARTICULAR VARIABL.E. THE
PROGRAM lISTS THAT VALUE AS DOES THE USER GUIDE.

(~N!::::WEREVERY G!UESTION. ENTER Y FOR YES AND N
FOR NO.

****.*****************
ENTEF< THE TIn.£: OF YOUR RUN.

fHIS WILL BE PRINTED AT THE TOP OF MOST PAGES OF YOUR
Cfl.JrpUT.PL.EA':::ERESTR ICT YOUR TITLE Tel ONE LINE.
1Hl'$CfJPY ()FF
TE~n RI...IN FCIR' U~'::;ER.,'8 GU 1DE

.************************************************INPUT FORMULATION
************.****.*******************************
*************************
WHICH CONTAMINANT ARE YOU INTERESTED IN?
MERC~.JRY ~ 1. CADMIUM ~~. ARSENIC = 3.

*******************
1)0 YCIU WISH Tel CHANGE THE ACT 1:ON LEVEL? (DEF AUL.T VALUES ARE 5.(I PPM
FOR MERCURY, 20.0 PPM FOR CADMIUM AND 100.0 PPM FOR ARSENIC.)
Y.
~JW MANY SPECIES IS A NEW VALUE TO BE APPLIED? (FROM ONE TO 99)

. '19. G-2DO YOU WANT THE SAME VALuE APPLIED TO EVERY SPECIE?



..

If

Y
ENTER THE NEW VALUE.
~:'"l)

******************
no ye,l", WISH TO CHANGE THE LEVEL. ()FENFORCEMENT? (DEFAUL T

VALUE IS 100 X)
,tl.

*•• ~.*~.******.****
DC' YOU WISH TO ELIMINATE CERTAIN MONTHS OF CATCH FOR SPECIFIC SPECIE:=;?

([:IE::F?)ULT18 NO MONTH::;ELIMINATED.)

~.
.""-ENTER THE SPECIES NUMBER AND THE NUMBER OF MONTHS TO

BE ELIMINATED. (UP TO 6 MONTHS.)
.J.lLjL
ENTER THlSPECIFIC MONTHS (ONE PER LINE) USING THEIR STANDARD NUMBER. I
.E. JANUARY • 1, FEBRUARY = ~.,-,

....•.
1.1

~ENTER THE :~;;PECIES NUMBER AND THE NUMBER OF MONTHS TO
BE ELIMINATED. (UP TO 6 MONTHS.)

J..L&..

F.:::NTE::n 'rHE :;3PECr FIe MONTHS (ONE PER LINE) US ING THE IR STANDARD NUMBER. I
•E. ,J?'NUARY'-= 1, FEBRUARY = 2.
1s
********************DO YOU WISH TO LIMIT LOCATIONS OF CATCH FOR SPECIFIC

SPECIES? (DEFAULT IS ALL LOCATIONS INCLUDED.)
tHOW Mf·\NY:::::PECIESARE INVOL.VED?
1
ENTEf< THE :;PECIES NUMBER AND THE NUMBER OF L.OCATIONS THE ::;PECIE
WILL. BE DIVIDED INTO. (UP TO 7.)
4:~.,~?
ENTER SPECIFIC LOCATION AND CORRESPONDING PERCENT VALUE.
GUIDE FOR LOCATION CODES AND AN ENTRY EXAMPLE.
N, ~.~::i

********************DO vrnJ WISH TO DIVIDE ANY SPECIE BY WEIGHT?
<FOR DEFAULT VALUES SEE USER GUIDE)
Y
nOW MANY SPECIES?
1
ENTER SPECIES CODE, THE SPECIFIC WEIGHT IN GRAMS, AND

THE PERCENTAGE B8_0W THE ENTERED WEIGHT. (IN THAT ORDER.)

***************************DO YOU WISH TO LIMIT THE SPECIES EATEN BY CONSUMERS?
(DFF"\UL,T IS ALL SPECIE:::;INCLUDED.)

N

**~************************DO YOU WISH TO EXCLUDE CERTAIN SPECIES EATEN BY CONSUMERS? G-3



(DEFAULT IS NO SPECIE:::; EXCLUDED. )
N

*************************
DO YOU WI~~~ TO SUBSTITUTE A NEW CONTAMINANT MEAN AND STANDARD DEVIATON
FOR A SPECIFIC SPECIES? (DEFAULT IS NO SUBSTITUTIONS.)
N

************************
DO YOI..! 1,.1J SH TO ::;:;UElST I TUTE ONE OR MORE :::;;PECI ES FOR ANOTHER? (SEE USER
nUllJt: f()R DEFAUL.T VALUES.)
N

*****~*.****.*.******
DO YO!..I WI SH A NEW ADI? (DEFAULT VALUES ARE 72.0MCG/70KG FOR CADMIUM,

80.0MCG/70KG FOR MERCURY, AND 500.0MCG/70 KG FOR ARSENIC)
{.,)NSWEHWITH FOL.LOWI NO FCJRMAT : Y, NEW VALUE OR N, (I
N,()

,II,,II,i" ili"tl' -II''IIii' ii, -II'-II,-II'*.Jl.* .,.'.*'11-* -II'* -II'*
Dr', YOI) WISH TO ONLY INCLUDE CERTAIN CONSUMER STATES?

IOFFAlij_T IS ALL STATES INCLUDED.)
N

***** •• **.*.***********
DO YOU WISH TO EXCLUDE CERTAIN CONSUMER STATES?

(DET{.)IJI.T H:; NO :~;TATE:=; EXCLUDED. )
N

.***.********** •• *******
no YOlj WISH TO CHANGE THE G~UANTI TV FACTOR FOR ANY SPEC IE?

(DFF'(\I...ILT IS OUANTITY FACTOR::; AS IS.)
N

***********************
no YOI) WISH T() CHANGE THE FREG!UENCY FACTOR FOR ANY SPECIE?

(DEFAULT IS FREG,UENCY FACTORS AS IS.)
N

*.**.**************************************************
OUTPUT DESIGN

*******************************************************
NOW WE MUST DESIGN YOUR DESIRED OUTPUT.
A:3 YCHJ KNOW THERE ARE SPECIES DATA OUTPUT AND CONSUMER RISK OUTPUT.

tHE :3PFCIE:3 OUTPUT CONSISTS OF A TABLE OF INFORMATION
CONCERNING niE NUMBERS OF FISH PER SPECIE THAT WERE USED
BY THF MODEL AND A LIST OF ALL SUBSTITUTIONS.

'IHHI'II,1IIIIHHt""*·IHH~-II'-II·-II·**'Il'-II..II"II--II'
DO YuU WI :3H TO DELETE ANY OF TH I S OUTPUT?
1\1

(INF F'AHT OF THE CON~:::;UMERRI 81< OUTPUT I S A L.I :::;;T OF
THOSE CONSUMERS WHO ARE AT A CERTAIN RISK.

************************
[~ YOU WISH TO KEEP THIS PART OF THE OUTPUT?
Y
FN1EH tHE RISK VALUE FOR THIS OUTPUT. G-4



NOW WE MI..ISTDEFINE THE ACTUAL OUTPUT GROUP:::;THAT
VCMJ WISH TO EXAMINE. FOR THE DEFAULT GROUPS SEE THE
USEH CiUI DE.

*.**********************
l)0 VOl..!WI t.;HTO (·mn ANV OUTPUT GROUPS?
IF SOf ENTER V AND THEN THE NUMBER OF GROUPS YOU WISH TO
ADD. IF NOT. ENTER N AND THEN 0 (ZERO).
~

****•••************.******************************
THIS RUN IS ENTITLED
H:::sr RIJN FOR l.I:~)ER·'~~\GUIDE:

TO COMPLETE THIS RUN OF THE MODEL
ENTER; CRUN FINISH

~1'C:HUNFIN 1SH

·"'(:ARDIN
''''HEMOVECLEARF ILES
*RUN 66DC70CNA/JCL/MAINPROG

:SNUMB •• t.!:i56C
. u.j~5T~St..556C:

6~i~~i6C'-,01. WA IT,-ALoe.",~

G-5



::? ...
106 40460
STin ION :?,.,

106 ./101161'1
:::q'(nrON :?".

'''':'"" ..( ..

1Of::. 4-0460
:::;TAr IlJN 2"..

4

02/19/80 10:04:13

CONNECTED ON NPS LINE 32

02/19/80 10:04:15

COI~NECTE~I)ON NPS L_INE 32

02/19/80 10=04=16

CONNECTED ON NPS LINE 32

11)=6-.

USOPM TIME SHARING 02/19/80 AT 10.064 CHANNEL 0252
USER ID '-66DC70CNA
PA:3SWORD···· ....
1II.$QlfltlIlf81'"
.ao.CJI'~QIP.IIIR
'lh)STS 65~56C
6556C OUTPUT WAITING
I.('J~UN F'RINJ"

*CONVERT 66DC70CNA/FILE/OUTPUT=*
~"ETfI T
"-f<::;:;: I \1>.1 :; ';';: / /

~DONE
*.Lill

G-6
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SPECIES DATA ~ CAIl1ItJI
TEST RliN FOR USER'S OOIIE

tI tIPER ACTION LEVEL REJECTED COOAl'lINANT LOCATION
~ WTlt/OO • t

NAI'1f FILE LOC VAlI.E ABOVE AOOIJE a tI x TOTAL RANCE PfEAN/SD NAtE X
AIlAlM: 20. 20. 5.00 O. O. 100. O. O. 20. 0.02 3.50 1.17/ 1.21 100.00
At«:HO BELOW 15. OOAl'lSAT 35.00 X 80. 50. 5.00 O. O. 100. O. O. 50. 0.03 0.23 0.141 0.04 100.00
ANCHO ASOYE 15. 4JtAl'lSAT 65.00 t 80. 10. 5.00 O. O. 100. O. . O. 10. 0.11 0.57 0.361 0.11 100.00
BASS. SEA 55 • 55. 5.00 O. O. 100. O. O. 55. 0.00 0.21 0.061 0.03 100.00
BASS, STRIPED 117. 117. 5.00 O. O. 100. O. . O. 117. O.Ot 0.24 0.061 0.03 100.00
Il.llEFlSH 74. 74. 5.00 O. O. 100. O. O. 74. 0.00 0.150.051 0.03 100.00
ocwno 40. 40. 5.00 O. O. too. O. O. 40. 0.01 0.41 0.111 0.04 100.00
Bt./TTERFISH 91. 91. 5.00 O. O. 100. O. O. 91. 0.02 0.19 0.081 0.03 100.00
CATFISH (FRE~lER) 35. 35. 5.00 O. O. 100. O. O. 35. 0.00 0.150.061 0.03 100.00
CATFISH I/'lARINE) 8t. 81. 5.00 O. O. 100. O. O. 81. 0.01 0.26 0.061 0.04 100.00

CtAl'lS ~THS ELI"INATED FED t«lV Al~
ctAHS 586. 538. 5.00 O. O. 100•. O. O. 538. 0.02 1.66 0.251 0.18 100.00
COD 134• 134. 5.00 O. O. 100. O. O. 134. 0.00 0.21 0.051 0.03 100.00 ..

CRAB. KING ~THS RI"INATED ~ ~
CRAB,KING 49. 30. 5.00 O. O. 100. O. O. 30. 0.01 0.38 0.161 0.07 100.00
CRAB. OTH:R THAN KIt«) 261. 261. 5.00 O. O. 100. O. O. 261. 0.01 3.00 0.16/ 0.19 100.00
CROAKER 92. 92. 5.00 O. O. 100. O. O. 92. 0.00 0.31 0.071 0.04 100.00
Dt'l.PHIN 63. 63. 5.00 O. O. 100. O. O. 63. 0.00 0.21 0.061 0.03 100.0(1
MlJtS 139. 139. 5.00 O. O. 100. O. O. 139. 0.00 0.21 0.061 0.03 100.00
FL~ 1002. 1002. 5.00 O. O. 100. O. O. 1002. 0.00 0.74 0.06/0.04 100.00
~ t25. 125. 5.00 O. O. 100. O. O. 125. 0.00 0.130.05/ 0.02 100.00
tWlDOCK 89. 89. 5.00 O. O. 100. o. o. 89. 0.00 0.28 0.05/ 0.03 100.00
HAI<E 365. 365. 5.00 O. O. 100. o. O. 365. 0.00 0.63 0.05/ 0.04 100.00
HAliBUT 3 10. 10. 5.00 O. O. 100. O. O. 10. 0.01 0.18 0.06/ 0.05 100.00
HAllBUl2N 10. 10. 5.00 O. O. 100. O. O. to. 0.03 0.09 0.06/ 0.02 100.00
IW.IBUT 2S 27. 27. 5.00 O. O. too. O. O. 27. 0.00 0.20 0.06/ 0.05 100.00
lORING 251. 251. 5.00 O. O. 100. O. O. 251. 0.01 0.48 0.08/ 0.05 100.00
KIt«lFISH 20. 20. 5.00 O. O. 100. O. O. 20. 0.02 0.11 0.06/ 0.02 !OH.O')
LOBSTER, NORTHERN ClNSOORE) 132. 132. 5.00 2. 1.52 100. 2. 1.52 130. 0.03 0.57 0.16/ 0.12 tOO.OJ
LOBSTER. tmTI£RN IOFFSOORE) 57. 57. 5.00 O. O. 100. O. O. 57. 0.04 0.700.18/ 0.10 IOn. (i')

LOBS1ER. SPINV 54. 54. 5.00 O. O. 100. O. O. 54. 0.00 0.48 0.101 0.08 Wil.VI
/1ACI(EREL.ATlANTIC 112. H2. 5.00 O. O. 100. O. O. 112. 0.03 0.42 0.08/ 0.05 100.(I()
l'IACl<EREL.JACK 14. 14. 5.00 O. O. 100. O. O. 14. 0.01 0.15 0.08/ 0.04 100.00
I1ACKEREl. KING UllF) 87. 87. 5.00 O. O. 100. O. O. 87. 0.01 0.13 0.05/ 0.03 Jl'IO.OO
I'lACKEREL.KING !OTHER) 20. 20. 5.00 O. O. 100. O. O. 20. 0.02 0.17 0.08/ 0.04 toO.CIO
I1ACI<EREl,SPANISH (GllF) 65. 65. 5.00 O. O. 100. O. O. 65. 0.00 0.170.05/ 0.03 100.00
MACk£REL. SPANI5}I !OTHER) 43. 43. 5.00 O. O. too. O. O. 43. 0.00 0.690.08/ 0.13 100.GO
Itl.LEt 194. 194. 5.00 O. O. 100. O. O. 194. 0.00 0.48 0.06/ 0.04 100.00 w

OYSTERS 404. 404. 5.00 24. 5.94 tOO. 24. 5.94 380. 0.01 4.75 1.19/ 1.06 100.00
PERCH (MARINE) 207. 207. 5.00 O. O. 100. O. O. 207. 0.00 0.43 0.071 0.05 100.00
PaLOCK 133. 133. 5.00 O. O. 100. O. O. 133. 0.00 0.29 O.Obl 0.03 100.00 ••ptWAN) 60. 60. 5.00 O. O. 100. O. O. 60. 0.01 0.31 0.07/ 0.04 100.00
ROcKFISH 121. 121. 5.00 O. O. 100. O. O. 121. 0.00 0.350.051 0.05 100.00
SAIlLEFISH 103. 103. 5.00 O. O. 100. O. O. 103. 0.01 0.34 0.05/ 0.05 100.00
SALI10N 332. 332. 5.00 O. O. 100. O. O. 332. 0.00 0.29 0.06/ 0.04 100.00
SCAI.Ll'fS 137. 70. 5.00 1. 1.43 100. 1. 1.43 69. 0.04 0.61 0.11/ 0.07 HAT 65.0(1
~.cIV...LOPS 137. 62. 5.00 O. O. 100. O. O. 62.0.06 3.86 1.51/ 1.17 SAT 35.00
SCUP 74. 74. 5.00 O. O. 100. O. O. 74. 0.01 0.24 0.06/ 0.04 l00.0i)
SHARKS 320. 320. 5.00 O. O. 100. O. O. 320. 0.00 3.47 0.09/ 0.20 100.00
SHRIMP 348. 348. 5.00 O. O. 100. O. O. 348. 0.00 0.94 0.09/0.07 100.00
stlElr 33. 33. 5.00 O. O. 100. O. O. 33. 0.01 0.780.13/0.15 100.00
SNAPP£R. RED 49. 49. 5.00 O. O. 100. O. O. 49. 0.00 0.14 0.05/ 0.04 100.00
SNAPPER, OTHER 212. 212. 5.00 O. O. 100. O. O. 212. 0.00 0.22 0.07/ 0.03 100.00
SHOO< 12. 12. 5.00 O. O. 100. O. O. 12. 0.03 0.13 0.06/ 0.03 100.00
&1101' 54. 54. 5.00 O. O. 100. O. O. 54. 0.00 0.15 0.06/ 0.03 100.GO
SQUID AND OCTOPI 315. 315. 5.00 O. O. 100. O. O. 315. 0.03 1.81 0.37/ 0.50 W~OO



••

TlLEFISH 60. 60. 5.00 O. O. 100. O. O. 60. 0.03 0.09 0.06/ 0.01 100.00
TROUT ItRESHWATER) 8. 8. 5.00 O. O. 100. O. O. 8. 0.04 0.07 0.05/ 0.01 100.00
TROUT IIWUNEl 190. 190. 5.00 O. O. 100. O. O. 190. 0.00 0.22 0.06/ 0.04 100.00
fOOl, LIGHT SKIP~IACK 70. 70. 5.00 O. O. 100. O. O. 70. 0.00 0.26 0.08/ 0.06 100.00
lU\¥\, UGIT yEt.lOWFISH 90. 90. 5.00 O. O. 100. O. O. 90. 0.00 0.41 0.08/ 0.06 100.00
H.~, "UTE 40. 40. 5.00 O. O. 100. O. O. 40. 0.01 0.33 0.07/ 0.06 100.00
OTHER FINflSH US. 115. 5.00 O. O • 100. O. O. U5. 0.01 0.180.071 0.04 100.00
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THIS SECTI~ LISTS THE SUBSTITUTIONS I1ALe BY SPECIES.

THE FOlL~ING OUTPUT ILLUSTRATES HOWA SPECIE WASSUBSTITUTED Foo.

NOT REPORTED

7.9S % BASS. SEA
2.3Q X CLAMS
1.95 X COD

13.60 X FLOUNDERS
7.95% IWlOOCK
2.30 1. HERRING
2.30 1. OYSTERS
7.95 1. Poc.LOCK

II. 40 X SAlI'lON
4.50:! SHRltIP

11. 4Q 1. TROCIT (FRESftlATER)
1. S5 r.n~, LIGHT SKIPJACK
S.3b % Tl~, lIGHT YElLOWFISH
4.49 X TUNA, WHITE

9lUEGILlS

100.00 1.. TROliT (FRESKrIATER)

BlfFAL<FISH

100.001. TRooT IFRESlilATER)

CARP
100.00 t TROUT (FRESlt4ATER)

CRAPPIE
100.00% TROUT (FRESKIATER>

PERC.H (FRESHWATER)
100.00 X TROUT (FRESHWATER)

PIKE
100.00 t TROUT IFRESKlATER)

SUNFISH

100.00 X TROllT (FRESIIlATER)

SWORDFISH

100.00 % SHARKS
G-10
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IIHTEFISH

100.00 X TROOT(FREStIIATER)

OTHERst£UFISH

o~20 X AllAlfIE
12.00 X ClAHS
0.60 1 CRAB.KING
5.80 ~ CAAS, one THAN KI~
7.65 X lOBSTE.R, r«RTI£RN (lNSOORE)
1.35 X lOBSTER,QTI£RN «(f'FStlllE)
1.60 X I.OBSTER. SPINY
1.90 X OYSTERS
63.01,) X ~Uf

29.00 X BASS, SEA
71.00 X BASS, STRI~D

HAlIIlIT

21.29 X HAlIBUT 3
21.28 X HAlIBUT 2N
57.44 X HALIBUT 2S

LOBSTER,NlRTt£RN

AS.OO X LOOSTER. tGTt£RN UNSIQlE)
15.00 X LOBSTER,tGTf£RN ((fFSHmE)

I'IACI<EREl, OTID THAN JACK

22.07 X I'lACK£REL. ATlANTIC
10.93 % I'lACKEIlEL. KIN; Ulln
19.62 X 1'ro(EREl, KIM; (OTtER)
31.98 X PfACKEREl. SPANISHUlln
16.40 X HACme., SPANISH (01l£R)

SNAPPER

70.00 7. SNAPPER. RED
30.00 X SNAPPER. OTI£R

'flWA, lllJfT

47.44 I Tl.N\. LIGHT SKIPJAa<
52. Sf, X nINA. LIGHT YElLOWISH

G-ll



TEST RUN FOR USER'S OOI~

rnrs PAGE OF OOTPUT LISTS THOSE COOSltERS AT A RISK Cf 0.050

AGE OOT ADI
SEX ItnUIlO ~ ABOVE AGE BElOW RECffiOCD tD£ATERS (1'tG110K6) RISK

H,F,NOT REC 0 100 IN IN 72.00 0.050

DAllV INTAKE (/1CG) 6RAI1S SERVIt«.1S GRA/'IS SERV I t«.1S GRAtIS SERV It«.1S
If'PER FISH PER PER FISH PER PER FISH PER PER

ID S1 SEX AGE AVE ALLOWED LIMIT EATEN SERVlOO I'tONTH EATEN SERVING I'(INTH EATEN SERVING I'(INTH

2210671 OH H 76 73.92 76.11 82.47 OYSTE 143 13.0 PERC/'l 126 2.0 SPLI'(I 80 3.0

3029191 AI M 33 64.93 74.06 78.27 OYSTE 402 4.0 I1ACJJ 90 4.0 NOTRP 51 3.5
PERCI'I 122 1.0 lUW. 111 1.0

3897921 110 F 37 79.05 60.69 89.24 OYSTE 204 9.0 ~L 101 9.0 SHRIH 145 3.0
ClAI1S 204 2.0
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TEST RIM F~ USERlS OOIDE
GROUP RISK
HH* ****

SEX INClUDED lMST A(iE HIGiEST AGE AGE NOT REC NJNEATERS ADI (/'lCGI7OKG) TOTAL NO.
/'l F ~ 0 100 IN IN 72.00 25947

1. POPltA TI ON

CONFIDENCE (BELOW ADl)

50% 70'1. 90% 95% 99% 99.9'1.
100.00 99.99 99.99 99.99 99.99 99.98

RISK (ABOVE ADI)

50% 301 lOX 5'1. IX .1'1.
0.00 0.01 0.01 0.01 0.01 0.02

. «
SEX INCLUlED lMST AGE HIG£ST AGE AGE t£IT REC NlJEATERS ADI (11CGI7OKG) TOTAl 00.

/'l F NR 0 100 IN OUT 72.00 24652

•

CONFIlI:OC£ (BELOW ADIl

50% 70'1. 90'1. 95'1. 991 99. 9'1.
100.00 99.99 99.99 99.99 99.99 99.98

RISK (ABOVE ADI>

50% 30'1. lOr. 5'X. 17. .1'1.
0,00 0.01 0.01 0.01 0.01 0.02

G-13



'!I·DYElI·m", AT 1.0.064 ." OFF AT 1.0.1.74 ON 0211.':://::::0
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106. 40460
~::';TATI ON :;;::+

:1.06 40460
:3TAT I (IN 2 j-

1(it,. 404/:.0
:~~;TATI ON 2+·

106 4041::.(1
~;:;TAr I ON :.?+

4

02/19/80 10:32:10

CONNECTED ON NPS LINE 20

02/19/80 10:32:11

CONNECTED ON NPS LINE 20

02/19/80 10:32:13

CONNECTED ON NPS LINE 20

02/19/80 10:32=14

C:ONNECTFD ON NF'S LINE 20

•

1.I·::;CtPMTIME SHARING 02/19/:::0 AT 10.531 CHANNEL 0260

USER 1[l-66DC10CNA
P'~:::,SWOR D'~"''"
ttBQllp.lfMIlf.1I1l1

illlDlOIIIl"fQlIl!lIIst
o"'CRI..fN START

F-T,N 61::. [1(:"1 O(:NI·\lOB·) /PROMPT #66(1(:7 (leNA / F I L.E/ ANSWER II ~:O"

CONTAMINANT/CONSUMER RISK SIMULATION MODEL

TH I S I S. A PREL 1MI NARY PRO(;RAM FOR THE
(:ONTAMINANT /CONSUMER RI::;k: f>IMULATION MODEL.

HAVE THE USER GUIDE IN FRONT OF YOU FOR
HEFERENCE. FOR EXAMPLE THE SPECIES CODES ARE FOUND
.IN THE USER GUIDE.

THE PROGRAM WIL.L A::¥ YOU IF YOU WANT TO CHANGE
A C:FRTtUN W\RIABLE. IF YOU DON"'T A DEFAULT VALUE IS
AIJTOMATIC:f'\LI..Y CHOSEN FOR THAT PARTICULAR VARIABLE. THE
PH()Gf~I·\M l.. I t~T~~; THAT VALUE A:3 [rOES THE USER Gli I DE.

':\N:3wr::J~ EVERY f:;-~UE:STI ON. ENTER Y FOR YES AND N
F(m NO.

*****-****************EN1~R fHE TITLE OF YOUR RUN.

THIS WILL BE PRINTED AT THE TOP OF MOST PAGES OF YOUR
OUTPUT. PLEASE RESTRICT YOUR TITLE TO ONE LINE.
!ldl'$COPY OFF
~::;ECONf) RUN FOR USER " S GUI DE G-15



*•• _*********************************************INPUT FORMULATION
*.****.*** ••*.***.**********.********.*******.***

WHICH CONTAMINANT ARE YOU INTERESTED IN?
Mf~RClJRV ::~1. CADMIlJM = 2. ARSENIC = 3.
1.

*.*.********.******
DO YOU WISH TO CHANGE THE I~C:TIONL.EVEL.? (DEFAULT VALUES ARE 5.0 PPM
FOR MCHC.:UHY1 20. (1 PPM FOR C()DMIUM AND 100.0 PPM FOR ARSENIC. )
V
HOW MANY SPECIES IS A NEW VAL.UE TO BE APPLIED? (FROM ONE TO 99)
DO YIJU W(\NTTHE SAME VALUE ,")PPLIEDTO EVERY SPECIE?
Y.EN'lER THE NE:W VALUE.
OrS

*._•••• ***.* ••**••
DO YOU WISH TO CHANGE THE LEVEL OF ENFORCEMENT? (DEFAULT
VALUE IS 100 X)

Y
nOW MANY SPECIES IS A NEW VALUE TO BE APPLIED? (FROM ONE TO 99)
1;:)tiJ

OC' YOU Wt.-)NTTHE ~3AME VALUE APPLIED TO EVERY ::;PECIE?
J..ENrER THE NEW VALUE.
22.

*.*******.***.*****DO Y(~ WISH TO ELIMINATE CERTAIN MONTHS OF CATCH FOR SPECIFIC SPECIES?
(l.IEF(.)IJLTH~ NO MONTH::;;ELH1INATED.)

N

**.*****.*.**.******
DO YOU WISH TO LIMIT LOCATIONS OF CATCH FOR SPECIFIC
SPECIES~ (DEFAULT IS ALL LOCATIONS INCLUDED.)

N

********************DO VOU WISH TO DIVIDE ANY SPECIE BY WEIGHT?
(FOr< DFFAl...ILTVALUES SEE U=;:;EHGUIDE)
N

*********.******.**** ••****DO yellJ WISH TO LII"IITTHE SPECIES EATEN BY CON~=;UMERS?
(DEFAULT IS ALL SPECIES INCLUDED.)

-Y.
H'JW I'1ANY';:'
4
EN lEH ';::PFC:I FIe ::~:PECI ES CODE (ONE PER LINE).
It ::::

..J:i
1ft
11

***************************DO YOU WISH TO EXCLUDE CERTAIN SPECIES EATEN BY CONSUMERS?
(DEFAULT IS NO SPECtES EXCLUDED.)

G-16
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..

..

~. ·11·-If.·'HI ·It·"··ll ~Ill· -It.."H". ~I'** '"Hlf *".iHHHHI-

J IIJ YCIIJ LH ':::H TO ~::;I..IB~=;TI TUTE () NEW CONT{~MI NANT ME{)N AND ~:;TANDARD DEV lATON
flH, A ";F'FC I FIe ~:::;PECIE::::? ( [IFF AUt. T :cS NO ~;UBSTI TUT I ON:~;. )
Y

HOW MANY SPECIES?
.L
~PECIES CODE. NEW MEAN. NEW STANDARD DEVIATION
4:3, o. ~.:i,.01~.
**.*********************
/10 YOU WI :::::HTO SUBsr I TUTE ONE Of, MORE SPEC I ES FOR ANOTHER? (~::;EE USER
131.1101::: FClH [IFF ()UL T VALUP~.)
~

.********************
[If) YOU WISH A NEW Acrf''? (DEFAULT VALUE:::: ARE 72.0MCCi/70KCi FCIR CADMIUM.

30.0M('3170/<G FOR MERCURY. AND 500.0MCG/70 KG FOR AR~::;ENIC)
ANSWER WITH FOLLOWING FORMAT: Y.NEW VALUE OR N.O
Y. :r::i. (I

.************************
DO YOU WISH TO ONLY INCLUDE CERTAIN CONSUMER STATES?

(DEF'()J.JI'l U:.; ALL STAlES INCL.I.JDED.)
Y
HflW 1'1{)I\j'l'::,r(~TES? <uP TO 2~::i.)
1!J
[NllT< :,PFeIFle: STATES USING THEIR APPROPRIATE
(I-'Cl'" (IFF I CF) TWfJ-L.ErrEH ?\DBHEV I Ar I ON. (ONE PER LINE)
81.
QlJ
e.L
Qj
on
LY
~
tlE
.':1£.'
~:~.(~

***********************
III) Y(llJ W[';:~~'ITe. EXCLI.JDE CEfHAIN CON:::;UME~~STATES?

( Df,:J: (.)III...T 1'::, NC) ~:nArES EXCI...I.JDED.)
N

**.-.*******.***.*******
[ill YOI) WH~H Tel CHANGE THE elUANT I TY FACTOR FOR ANY SPEC IE''?

(DE~AUI...T IS QUANTITY FACTORS AS IS.)
Y
HOW MANY ~~ECIES?
1
ENTEh' :;;F'FCH:'~:; NI.JMBEH {~ND ITS OUANTITY FACTOR

***********************
nl' Y(JU Wr::::;H TO CH{)NGE THE FREOUENC:Y FACTOR FOR ANY SPECIE?

(m:f,{')IIL.1 IS FHE:OUENCY FACTORS AS I::;.)
y

l/lllrJ 1'1{)"'V ':;;PEC: I E~::;·:·
1
FI'll FR :;J:'FC' J FS NUMBER AND I r::; FREQUENCY F~~CTOF\:.

G-17



***.***************************************************
OUTPUT DESIGN

****.**************************************************
NUW WE I'll "', r [IF:::: IUN YCII.JR DE:::;H~ED OUTPUT..
(.):: YOI.I ,'I\IIIWT HERE (,\HE ::=';PFCI [:;:; D(')T(.) CII.JTF'UT AND CONSI..IMER R I Sf< OI...lTPUT.

nlE ::.iFtt.H<:. IIUfF-LlT C::ONSH::T:::;;(:IF A TABLE OF INFORMATION
l..;:C'NI:FHNI NO T1·..JENI.IMBER:::; OF F U::H PER S;PEClETHA r WERE USED
BY THE MODEL AND A LIST OF ALL SUBSTITUTIONS.

*1**********************
DO YOU WISH TO DELETE ANY OF T~IS OUTPUT?
N

()NF F'M(f ()F 'fHE:: CONSUMER RH:;I< OUTPUT I :::; A L,I ST OF
OIC':::;[ CON::;UI'1E:r~:=:WHO {~RE AT A CERTAIN RISK.

************************
Dt. yellJ t,J 1:3Hro '<EEF' THIS F'{~RT OF TI·..JEOUTPUT?
.X
I Nn:T< Hit: R T<;1< W)I.J.JE FOR l,-n ':;; OUTPUT.
,,(I I

NC'W WE Ml,y:n DEFINE THE ACTUAL. OUTPUT GROUPS THAT
YOU WISH TO EXAMINE. FOR THE DEFAULT GROUPS SEE THE
u:~:;,: H I3UIDE.

~***********************
DO YOU WISH TO ADD ANY OUTPUT GROUPS?
IF SO. ENTER Y AND THEN THE NUMBER OF GROUPS YOU WISH TO
ADD. IF NOT. ENTER N AND THEN 0 (ZERO).
Y, 1

F'JR FI·)(II t3f".IIJPWF
W)l~ 1()BLF';; • THe;:;!:.
1'1('\1 I." f·".··lvll\[ I" - [- X

u~ J,:;, 'I -. ,., .':. "It'1 _,.. :::., ~::):::_.-

AGE NOT RECORDED.

MUST PUT IN OR TAKE OUT CERTAIN
VARIABLES (IN ORDER) ARE:
NOT HFCCIFi:DED •. Lowr;':ST AGE. UPPER
'~ND NON---EATn::::;;.

AGE,

FOR EACH GROUP ENTER 1 FOR IN OR 0 FOR OUT FOR EACH
W)F;:H)[lL.F. F(m AGE VAFU(~BL..E~~;ENTER THE {~PPROF'RIATE

I\IIJMBFR •

{inn 1T lOW)!.. Gf,']UP NUMBf::R 1
***********************************************
1'1~)L.F
1
FE·Miil..F
.1
SEX NUl FU::C(lfU:lLD
.t

f ...IJWF:H ()(:;F L 11'11T
o
l.Jpr'D:': AGE 1....1MI T
1 ";.
1iE N(n REC:Of~[IED
(I

G-18
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~--.-.-------- :)6::::6,.9~:U~::; (,'II

:)6;;::.{'<:)Um"II'IN~::~
t:U)~dNI~W/··LW·/~N:J()f..)l]99Nlttlfl

s::nI.:JHtf:flJ:::U\OI.•EH::I·,,·
Nll]H~r)Jt

HSINI.:JNO~J~H31N3
'1300W~]HJ...j()NOH~::;IH.J1Jr'dt;..I(UOJ

::KlIn'J~::;"tEI~·::;nH(llNII~It]NO.IJ~::;
1]::nJ11.J\[]~;)1NII~f~:.:tH!

.-(I ~3;"J3J\;I::JNtJN



L- 29 02/19/80 19:06:08
.1.06 404(.0
:::;-J'I.\fI ON Ld C:ONNECTED ()N NF'S LINE 4~:)

I.I'::';FH J n .,'~.!(.J.lCl(;/lN('~
prr:,;:,:,;WC1H II .,'

IUI1FJUtt~U!llf,f

Il1I1Qr.eQ~.[1Wlni~~lit
tf'I._lr~ 'r~~,(;,t):~;;;I:;)C:
6029C OUTPUl WAITING
-l.(J3t1N F'l< J NJ

1[1;:;::2+.

*CONVERI 66IK70CNA/FILE/OUTPUT=*
·"EDr T
..+~::~:/$/; <:'.: / /
- DONt
*Ll ::iT
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HIE TITlE Of THIS R~ IS SEC~D RUNF~ USER'S WIDE

TODAY'SDATE IS 02119/80. THETII1E IS 15.882.

THIS RUN EKAI1INfS eM Y THOSE ~MERS IHJ ATE SCALLOPS
OYSTERS
CRAB,KING
CRAB, OTHER THAN KIN(i

THIS RUN EXAMINES OM..Y TOOSE CONSltlERS Iof(ILIVED IN AZ OH AI( CA OR KY WA t£ I'ID SC
THE CONSUMPTIONOf OYSTERS WAS INCREASED BY 2.00 TItES.

•

THE FREtllJENlY OFC(JWttINt'/ SCAU.lFS WAS INCREASED BY 2.00 TItlES •
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SPECIES DATA ~ ItERCl..RY

SEC~D RUN FOR lJSER/S OOIDE

• It PER ACTION lEVEl.. REJECTED CONTAHlNANT LOCATIOO
ON WT&/OR • %

NAI1E FILE LOC VALLE AOOVE ABM: EL # % TOTAL RANGE !'£AN/SD NAI'E %
Afll¥..ONf 30. 30. 0.50 O. O. 50. O. O. 30. 0.00 0.120.02/ 0.02 100.00
ANOKlVlES 80. ao. 0.50 o. O. 50. O. O. 00. 0.01 0.21 0.04/ 0.04 100.00
BASS, SEA 53. 53. 0.50 1. 1.89 50. O. 0, 53. 0.02 0.58 0.16/ 0.11 100.00
UASS. SrttlPEO 231. 231. 0.50 100. 45.89 50. 48. 20.78 183. 0.01 1.90 0.66/ 0.41 100.00
BUJF.FISH 94. 94. 0.50 13. 13.83 50. 6. 6.38 88. 0.01 0.950.31/ 0.19 100.00
BLUEGILLS 49. 49. 0.50 4. 8.16 50. 3. 6.12 46. 0.02 0.80 0.23/ 0.14 100.00
~lTO (BELOW 3197 OMS) 239. 239. 0.50 O. O. 50. O. O. 239. 0.00 0.47 0.30/ 0.07 100.00
BONITO (AOOVE 3197 Gl'IS) 196. 196. 0.50 13. 6.63 50. 7. 3.57 189. 0.21 0.74 0.37/ 0.07 100.00
BUTTERFISH 91. 91. 0.50 O. O. 50. O. O. 91. 0.00 0.190.02/ 0.03 100.00
CARP 52. 52. 0.50 1. 1.92 50. 1. 1.92 51. 0.01 0.490.17/ 0.12 100.00
CATFISH (FRESHWATER) 35. 35. 0.50 O. O. 50. O. O. 35. 0.01 0.38 0.15/ 0.11 100.00
CATFISH ("'MINE) Bl. Bl. 0.50 24. 29.63 50. 9. 11.11 72. 0.10 1.20 0.44/ 0.22 100.00
ClAl1S 5B4. 584. 0.50 O. O. 50. O. O. 584. 0.00 0.26 0.05/ 0.04 100.00
ctlD 134. 134. 0.50 'I 1.49 50 • 1. 0.75 133. 0.00 0.58 0.12/ 0.09 100.00•..
CRAB. KING 93. 93. 0.50 O. O. SO. O. O. 93. 0.00 0.24 0.07/ 0.04 100.00
CRAB. OTHER T~ KING 314. 314. 0.50 1. 0.32 50. 1. 0.32 313. 0.01 0.50 0.14/ 0.10 100.00
CRAPPIE 212. 212. 0.50 15. 7.08 50. 5. 2.36 207. 0.01 0.70 0.'Z5/ 0.16 100.00
CROAKER 217. 217~ 0.50 6. 2.76 50. 4. 1.84 213. 0.00 0.54 0.12/ 0.11 100.00
DCl.PHIN 73. 73. 0.50 2. 2.74 50. 1. 1.37 72. 0.00 0.530.14/ 0.12 100.00
muMS 137. 137: 0.50 4. 2.92 50. 3. 2.19 134. 0.00 0.670.12/ 0.09 100.00
FllUDERS 1179. 1179. 0.50 3. 0.25 50. 3. 0.25 1176. 0.00 0.50 0.09/ 0.09 100.00
OOOl.lPf.JlS . 928. 92B. 0.50 368. 39.66 50. 186. 20.04 742. 0.02 1.93 0.50/ 0.27 100.00
HAOOOCl< 88. 88. 0.50 O. O. 50. O. O. 00. 0.00 0.37 0.11/ 0.07 10'). (,,)
HAl<E 426. 426. O.~.o 1. 0.23 SO. 1. 0.23 425. O. 0.470.10/ 0.07 100.00
HAl.t 4 BELOW 45360. GRAtiS AT 99.89 X . 152. 111. 0.50 4• 3.60 50. 3. 2.70 lOS. 0.02 0.59 0.12/ 0.09 100.00
HA1I4 ABO\IE 45360. OOAl1S AT . 0.11 X 152• 41. 0.50 3. 7.32 50. 3. 7.32 38. 0.08 0.42 0.20/ 0.09 100.0;)
HAlI3 BEl.OW 45360. GRAMS AT 96.127- 771. 453. 0.50 O. O. 50. O. O. 453. 0.01 0.50 0.14/ 0.03 WO. (:)
HAlI3 ABOVE 45360. GRAMS AT 3.88 X 771. 318 .• 0.50 35. 11.01 50. 20. 6.29 298. 0.03 1.280.32/ 0.16 J(lI).O')
1W..2N BEl.OW 45360. GRAI'IS AT 96.237- 243. 191. 0.50 27. 14.14 50. 8. 4.19 183. 0.01 1.23 0.29/ 0.28 lOO.OO
HA12N ABOVE 45360. GRAI'IS AT 3.77 % 243. 52. 0.50 24. 46.15 50. 12. 23.08 40. 0.09 1.46 0.48/ 0.35 100.00
HALlS BEl.OW 27216. ORAI'iS AT 89.04 Yo 108. 81. 0.50 17. 20.99 50. 12. 14.81 69. 0.01 0.980.34/ 0.19 100.('0
liAL2S ABOVE 27216. GRA/'lS AT 10.96 X 108. I? 0.50 15. 78.95 50. 5. 26.32 14. 0.42 1.430.78/ 0.29 1(1).00
HERRING 272. 272. 0.50 O. O. 50. O. O. 272. 0.00 0.26 0.02/ 0.04 J(IO. n,)
I<IMJFISH 19. 19. 0.50 O. O. 50. O. O. 19. 0.00 0.33 0.08/ 0.09 100.(1(1
LOBSTER. NORTI£RN (INStmE) 770. 770. 0.50 121. 15.71 50. 68. 8.83 702. 0.04 1.60 0.29/ 0.20 100.(1)
LOBSTER. t()RTHERN (OFFSHOOE) 1199. 1199. 0.50 375. 31.28 50. lB7. 15.60 1012. 0.03 1.90 0.42/ 0.28 100.(0
LOBSTER, SPINY 65. 65. 0.50 O. O. 50. O. O. 65. 0.01 0.37 0.11/ 0.09 100.PO
I'lACKEREL. ATLANTIC 111. Ill. 0.50 O. O. SO. 0; O. 111. 0.00 0.19 0.05/ 0.04 100.((1
MACKEREL. JACK 29. 29. 0.50 1. 3.45 SO. 1. 3.45 ·28. 0.01 0.45 0.25/ 0.13 100.no
MACKEREL. KING (GULF) 478. 478. 0.50 206. 43.10 50. 98 •. 20.50 300. 0.02 2.730.76/ 0.60 100.1.0
I1ACKERR, I<ING <OTHER) 3'57. 357 •. 0.50 247. 69.19 50. 119. 33.33 238. 0.00 2.68 0.97/ 0.59 100.('0
/'1ACKERfL. SPANISH (00lF) 627~ 627. 0.50 185. 29.51 50. 101. 16.11 526. 0.03 2.47 0.46/ 0.31 100.00 •I1ACKfREL. SPAN I SH (OTHER) 369. 369. 0.50 34. 9.21 50. 16. 4.34 353. 0.00 1.61 0.291 0.25 100.00
ItJI.LET 191. 191. 0.50 O. O. 50. O. O. 191. 0.00 0.28 0.02/ 0.03 100.00
OYSTERS 260. 260. 0.50 O. O. 50~ O. O. 260. 0.00 0.45 0.03/ 0.04 100.00
PERCH (FRESHWATER) 147. 147. 0.50 19. 12.93 50. 8. 5.44 139. 0.01 0.88 0.26/ 0.18 100.00
PERCH (1'iAR1NEl 268. 268. 0.50 1. 0.37 50. O. O. 268. 0.00 0.59 0.13/ 0.12 100.00
PIKE 87; 87. 0.50 37. 42.53 50. 14. 16.09 73. 0.04 1.38 0.54/ 0.39 100.00
PCllOCK 227. 227. 0.50 6. 2.64 50. 4. 1.76 223. 0.00 0.95 0.111 0.13 100.iJO
POMPANO 61. 61. 0.50 O. O. 50. O. O. 61. 0.00 0.42 0.10/ 0.09 100.00
ROCI<FISH 451. 451. 0.50 69. 15.30 50. 32. 7.10 419. 0.02 0.89 0.30/ 0.21 100.00
SABlEFISH 102. 102. 0.50 11. 10.78 50. 6. 5.88 96. 0.00 0.700.24/ 0.18 100.00
SAIJ10N 806. 806. 0.50 O. O. 50. O. O. 806. 0.00 0.21 0.05/ 0.04 100.(lO
("£ALLOPS 13B. 138. 0.50 O. O. 50. O. O. 138. 0.00 0.22 0.06/ 0.0'5 100.00
SCtlP 73. 73. 0.50 1. 1.37 50. O. O. 73. 0.00 0.52 0.111 0.10 100. i)()
SHARKS 58$. 588. 0.50 323. 54.93 50. 162. 27.55 426. 0.02 3.80 0.99/ 0.90 toO. 00
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SCALLOPS
THIS SECTIOO LISTS THE Sl.IBSTITUTlOOS HADE BY SPECIES.

A I1EAN OF 0.500 N'lD A STANDARDDEVIATION OF 0.010 HAS BEEN SUBSTITUTED FOR THIS SPECIES

THE FOllOWING OUTPUT ILLUSTRATES I()W A SPECIE WAS SUBSTITUTED FOR.

NOT REPORTED

7.95 t BASS, SEA
2.~-l() X ClAMS
7.95 t COO

13.60 X FLOUNDERS
7.95 X HADDOCK
:l.ao X HERRINf,
Z.30 X OYSTERS

11.40 X PERCH IFRESHWATEHI
7.<JS X POLLOCK

11. 40 r. SALI'ION
4.50 X SIf{II1P
7. 'J~l1. TIJ4A. LIGHT SKIPJACK
8.36 X IttlA. LIGHT YELLOWFISH
4.49 r. lUNA, WHITE

BtlfFALOfISH

100. 00 '% Ct:\RP

SWORDFISH
100. 00 7, SOORDFISH All

OTHER SK:LLFISH

0.70 r. ABAlONE
12.00 '1.CLAMS

O.bO % CRA8.KING
5.00 '1. CRAB, OTHER THAN KING
7.65 r. LOBSTER •. NORTI£RN <INSHORE)
1.35 r. LOBSTER. NORTHERN (OFFSHORE)
1.60 r. LOBSTER. SPINY
7.00 7, OYSTERS

63.00 % SHRIMP

BONITO
84.00 r. BONITO (BELOW3197 GI1S1
16.00'Y. DONITO (ABOVE3197 GHS)

BASS

?9.00 r. BASS. SEA
71.00 7, BASS. STRIPED

flAUBUT

42.90 7, HAUBlIT 4 G-24
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~.

31.27 1. HALIBUT 3
25.50 1. HAlIWT 2N
0.33 X HALIBur 25

LOBSTER, NOOTHERN

85.00 1. LOBSTER, NOOT.oN (INSHORE)
15.00 X LOBSTER. t()RTHERN (OFfSHORE)

MACKEREL t OTI£R THAN JACK

72.07 X MACKEREL, ATlANTIC
10.93 % MACKEREL, KING <GlIlF)
18.62 7. MACKEREL, ICING (OTHER)
31. 9B 1. MACKEREL. SPANISH ((nn
16.40 7. MACKEREL, SPANISH (OTHER)

SNAPPER

70.00 X SNAPPER,RED
30.00 7. SNAPPER,OTI£R

TUNA. LIGHT.

47.44 1. TUNA, Llr~T SKIP~~K
52.5& X flJlA. LIGHT YElLOWfISH
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SECOOl RUN F<»t USER'S GUltE

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

AGE fIlT ADI
SEX InUtED ~ ABOVE ~ 1lEL~ REcmtED to£ATERS (1'(GI7OKG) RISK

",F,NOT REC 0 100 IN IN 25.00 0.010

DAILY INTAKE (1'[0) GRAI1S SERVIt«;S GRAI1S SERVINGS GRAftS SERVI~
lfPER FISH PER PER FISH PER PER FISH PER PER

ID ST SEX A(£ AVE IlLMD LI"IT EATEN SERVIN] ~TH EATEN SERVIN] tDffif EATEN SERVING mrnf

2042002 OH F 45 35.02 21.07 37.35 TltW. 127 21.0 FL~ 236 10.0 SCAI.l 263 2.0
FINFO 150 1.0 SHU" 123 1.0

2434301 OH F 30 22.51 21.07 25.b9 StftI" 159 5.0 SNAPP 454 1.0 PERCl'I 397 1.0
TtM.. 166 2.0 SOU 318 2.0 FINFO 179 1.0

3092312 CA f 53 22.92 21.07 26.56 IW..IB 271 7.0 Stftl" 211 4.0 CRABO 152 5.0
SWORD 150 1.0 LOBSN 150 1.0 TUNAl 49 1.0

3092313 CA F 23.71 21.07 27.24 HAlIB 237 8.0 StftIl't 232 3.0 TUNAl.. 156 4.0
CRAOO 237 2.0 ~ 150 1.0
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SECOOD RUN FOR USER'S WIDE
GROOP RISK
UHf fHI

SEX lOCLUDED LOWEST AGE HIGHEST AGE AGE NOT REC N1KATERS ADI (/'ICG17~6) TOTAL 00.
HF NR 0 100 IN . IN 25.00 795

Z POPULATION

cmFlDENCE (BELOW ADI)
----- ...-...--------.,..--:- ...--------------------
SOY. 707. 907. 957. 997. 99.97.
99•.50 99.50 99.50 99.50 99.50 99.50

RISK (ABOVE ADI)

507. 301 107. 51 1X .IX
0.50 0.50 0.50 O.SO 0.50 0.50

SEX InUIlED LOWEST AGE HIGHEST AGE AGE NOT REC NOt£ATERS ADI UtCGI70KG) TOTAL NO.
1'1F NR 0 100 IN OUT 25.00 795

1. POPUlATION

CM"IDENCE (BELOW ADI)

-----------------------~------------------SOX· 70'1. 901 957. m 99. n:
99.50 99.50 99.50 99.50 99.50 99.50

RISK (ABOVE ADI)

50X 30X 10'1. 57. 1% .1'1.
0.50 0.50 0.50 0.50 0.50 0.50

SEX IOCLUDED L()£ST AGE HIGHEST AGE AGE NOT REC NONEATERS Am (1'tCG17~6) TOTAL NO.
" F NR 0 13 OUT (liT 25.00 93

•

7.POPULATION

C:ot.flOCNCE (BELOW ADI)

50X 70t 90% 95X m 99.91
100.00 100.00 100.00 100.00 100.00 100.00

RISK (ABOVE ADI!

SO'l. 301 10'1. 57. IX .1'1.
O•. O. O. o. o. o.
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