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ABSTRACT

The CRAC2 computer code is a revision of the Calculation

of Reactor Accident Consequences computer code, CRAC, developed

for the Reactor Safety Study. The CRAC2 computer code incor-

porates significant modeling improvements in the areas cf

weather sequence sampling and emergency response, and refine-

ments to the plume rise, atmospheric dispersion, and wet
t

deposition models. New output capabilities have also been

added. This guide is to facilitate the informed and

intelligent use of CRAC2. It includes descriptions of the

input data, the output results, the file structures, control

information, and five sample problems.
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I. FOREWORD

CRAC2 is a revised version of the CRAC (Calculation of

Reactor Accident Consequences) code developed in support of the

Reactor Safety Study, WASH-1400.* The need for more realistic

consequence estimation techniques to be used for such purposes

as site evaluation, emergency planning and response, and general

risk assessment has guided the development of CRAC2. Sandia

National Laboratories has corrected known errors and has made

additional changes to the CRAC code. These changes include mod-

ification of the atmospheric dispersion model and introduction

of a new meteorological sampling technique, a new evacuation

model, and new output capabilities.

The CRAC2 code has retained the organization, structure,

and analytical capabilities of CRAC, but the added capabilities

of the CRAC2 code dictated an updated set of documentation to

guide its application and use. This guide is one of two docu-

ments published to facilitate the informed and intelligent use

of CRAC2. This document is intended to serve as a detailed

guide to users of the CRAC2 program. It includes descriptions

of the input data, the output results, the file structures,

control information, and five sample problems. A detailed

description of CRAC2 and its models can be found in the CRAC2

model description.

* WASH-1400, (1975), Reactor Safety Study, Appendix VI:
Calculation of Reactor Accident Consequences,
NUREG 75/014, USNRC.
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II. INPUT DATA DESCRI PTION

<

A. Introduction

The input data to the CRAC2 model consist of a title card,

15 data subgroups, and a terminator card. The subgroups describe

the site specific parameters, the characteristics of the postu-

lated accidents, the emergency protective measures to be taken,

the number and types of consequences to be studied, and the'

options controlling the output to be produced by the program.

The model has a reference or base data case which is input

at the beginning of each execution. This reference case con-

sists of a title card, the 15 subgroups with a standard set of

data, and an "END" card terminator. To use the reference case

with no modifications, only a second title card followed by

an "END" card is required. The user can modify the reference

case by inputting a new title card describing the modification

and respecifying one or more of the subgroups. Each modifica-

tion case is also terminated with an "END" card, after which thej

program evaluates the modified data and computes the specified

results. Upon completion of the computations, the program;

| automatically reinstates the current reference case and checks

for an additional title card with an associated set of modifica-

tions for the program to evaluate. The number of modification

cases a user may implement for a single program execution is

unlimited. Any or all subgroup modifications may be made perma-

nent for all subsequent modification cases during a single

execution.

2-1
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The ability to change only a portion of the data without

having to respecify the entire reference case simplifies the

work of the user while allowing a considerable amount of flexi-

bility in performing parametric studies. The output from the

model provides a complete record of each study.

B. Input Data Organization

The input data to the consequence model consists of five

major data divisions:

ISite Specification.

Accident Description-

Evacuation.

Health Ef fects and Property Damage.

Output Specification-

All of the input data to the CRAC2 model are assigned to

distinct sets or subgroups of data which describe a specific

function and are a part of one of these five divisions.

1. Site Specification.* Five subgroups are used to describe

and characterize the site.

1) Spatial - This subgroup specifies the radial inter-

vals around the site. These annuli are

basic to the computational steps of CRAC2.

This subgroup indicates the site identifi-2) Site -

cation, the type of meteorological sampling

to be performed, and the number of meteor-
,

i

ological samples to be taken. In addition,
.

l
,

1

'
l

*See Chapters 5, 10, and 12 of Appendix VI, Reactor Safety Study.

I 2-2
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the source of the population and land

usage data for the site is specified.

3) Economic - This subgroup specifies cost data for

computation of economic effects.

4) Population - This subgroup specifies the population

sec to rs to be run and, optionally, the

population distribution around the site.

J 5) Topography This subgroup specifies the state loca--

tion and land-fraction data for the

spatial intervals within the 16 sectors

around the site.

With these five subgroups of data, the model has the required

information to perform a consequence calculation for a specific

location. The specification of the Spatial subgroup must

always precede the specification of the Site, Population, and

Topography subgroups.

2. Accident Description.* Three subgroups are used to describe

the potential reactor accidents.

1) Isotope This subgroup specifies isotopes to be-

released at the time of the accident,

the isotopic inventories, and the asso-

ciated isotopic parameters.

,

2) Leakage - This subgroup describes the accident in
1

terms of probability, time from shutdown

*See Chapters 2 and 3 of Appendix VI, Reactor Safe ty Study.

2-3
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to release, release duration, heat release<

1
' rate and isotope leakage group fractions.

This subgroup specifies the building wake3) Dispersion -.

dimensions and the special wake and rain

depletion options.

The specification of the Isotope subgroup must always precede

the specification of the Leakage subgroup.

3. Evacuation.* The evacuation model parameters are input by

i the subgroup Evacuate. Velocity and delay / shelter / movement

models are available. The specification of the Spatial

subgroup from the site specification division must always

precede the specification of the Evacuate subgroup.

4. Health Effects and Property Damage.** Three subgroups are
,

required for the processing of health effects and property
1

damage.

This subgroup specifies the organs that1) Acute -

are subject to acute effects from early

exposure to the released radioactive

material.

This subgroup specifies the latent2) Latent -

effects and the organs to be processed
,

,

for the cancer fatality calculations i

l

from the early and chronic exposure to j

the released radioactive material. |

*See Chapter 11 of Appendix VI, Reactor Safety Study.
.

**See Chapters 8 and 9 of Appendix VI, Reactor Safety Study.

2-4
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i 3) Chronic - This subgroup specifies the chronic

exposure pathways data for computing

! the chronic doses and for determining

the protective action measures appro-

priate to the level of chronic exposure.

The specification of both the Acute and Latent subgroups as
_

well as the Isotope subgroup from the accident description
,

'

division must always precede the specification of the Chronic

subgroup.

i 5. Output. Three subgroups are cssociated with printed results.

1) Results This subgroup identifies the type and-

4

names of the output results to be gener-

ated.

2) Scale This subgroup specifies the scaling mag--

' nitude values for tabulating the comple-
4

mentary cumulative distributions of the

output results.
,

3) Options - This subgroup specifies the print options

j in effect for detailed analyses.

1

With all of these subgroups properly specified, CRAC2 will

| generate the requested set of results and will present them in

i a manner which can be utilized in the risk assessment process.

! CRAC2 has been developed to give the analyst a relatively
!

easy method for performing parametric and sensitivity studies. I

,

2-5
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A reference data set containing all of the subgroups is speci-

fied at the beginning of every program execution. The analyst

| determines which subgroups are to be modified and includes the
i

modified subgroups after the reference data set. If there are

multiple occurrences of the same subgroup in the reference case

data or in any modification case data, the last occurrence of

the subgroup takes precedence. The program allows for many

such modification cases while reinstating the reference data
i

set af ter the completion of each modification case. !

C. Input Data Deck

The CRAC2 input data deck defines the reference case to be

used by the program. The accident to be analyzed by the model

must be described by the reference case and any subsequent data

modifications. To use the reference case without any altera-'

tions, append a modification containing only a title card and

an "END" card. The input data deck is made up of title cards,

subgroup header cards, subgroup data cards, and "END" cards.
,

The format and use of these cards in the input data deck is

described in the following sections. All names under the head-

;
ing of mnemonics correspond to the FORTRAN variable names in

the CRAC2 computer code.

D. Title Card

The reference case title card must be the first card in ,

ithe reference care data and each modification case title card
must be the first' card in its respective modification case'

data. The title cards are alphanumeric. The reference and

2-6
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modification case titles are punched in columns 1 through 72.

Column 80 functions as a switch for printing the input data

deck. When Column 80 is non-blank, the input data will not be

printed.

Column Mnemonic Format Description

1-72 ID(I) 18A4 Case title and identifying
'

information. The informa-
tion is read into the array
ID as (ID(I), I = 1, 18).

80 ICD Al Print switch for input data.
Blank - print input data.
Non-blank - do not print

input data.

E. Subgroup Header Card
3

The 15 subgroups are each introduced by a header card.

The header card has the following format:

Column Mnemonic Format Description

1-2 SUBGRP A2 Subgroup name (the first two
characters of the subgroup

i

! name identify the subgroup).
'

; Valid subgroup names are
! listed in Table II-1.
;

21-25 NUM IS Number of logical sets of
j data to be input for the
I subgroup (the data count).

:,

I 30-32 PARMOD A3 Parameter modification
switch. When the switch

i has the value "YES", para-
meters within the subgroup I

are to be algebraically
modified. When the switch
has any other value, no
parameter modification is'

requested.

!

2-7
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'
1

Column Mnemonic Format Description

40-42 PERM A3 Permanent change switch.
When the switch has the
value "YES", a permanent

! change is requested, and'
this subgroup becomes part
of the reference case. When
the switch has any other
value, a temporary change is
requested, and this subgroup
will not be used in any.
subsequent modification cases.

:
!
.i

If parameters are to be algebraically modified within the sub- <

I

group, PARMOD = "YES", an additional card must follow the header

card. This card specifies the parameter multipliers (see individual

subgroups). The multiplier 1.0 must be supplied for parameters

which are-not to be modified. Blank fields are read as zeros. The

reference case data should contain no permanent change requests,

i.e., PERM ="NO" or blank in each subgroup header card.
,

,

! F. Subgroup Data Cards
!

Table II-l gives the valid names and a brief description of
i

the 15 subgroups including the subgroup data count *. Each subgroup 1

,i l

is described in. detail in the sections that follow.

i Table II-1. Input Subgroup Description

Data Count
Subgroup "ame_ Name Max Value Description

____,,___

i 1. SPATIAL NSI 34 Specifies the radii of annular
spatial intervals around the j

_

accident site. |i

|

* Associated with most subgroups is a number of logical sets of data.
The count of these sets is stored in the named variable. The data

!
1

count comes from the NUM field of the corresponding subgroup header'

card.

|

2-8
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Data Count*

Subgroup Name Name Max Value Description

-- -- Specifies the site identification2. SITE
info rma tion , the parameters that
define the meteorological sampling
method, the source of the meteor-,

ological data, and the number of
meteorological trials to be sam-
pled. The sources of the population
and topographical data for the site
are also defined.

3. ECONOMIC NST 54 Specifies cost data for computationi

i of economic effects.

I 4. POPULATION NPB4 16 Specifies population option switch
and the population sectors to be
processed. Optionally, the popu-
lation for each spatial interval
within the 16 sectors around the

.
site may be defined.

4

5. TOPOGRAPHY -- -- Specifies the state code and land
fraction data for each spatial
interval within the 16 sectors
around the site.

6. ISOTOPE NIS 54 Specifies the inventory of isotopes
and associated parameters.i

7. LEAKAGE NPB2 15 Specifies the release identifica tion ,
the associated-release parameters,
and the fraction of the total core
inventory which is released for each
isotope leakage group.

8. DISPERSION -- -- Specifies the reactor building dimen-
sions and the special wake and rain
depletion options.

9. EVACUATE NEVAC 6 Specifies the emergency protective
| action parameters.

10. ACUTE NEARLY 8 Specifies the acute effects due to
i early exposure to the radioactive-
i cloud that are to be studied and

the supporting dose-mortality and
injury data for each organ.

:

+

2-94
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Data Count
Subgroup Name Name Max Value Description

11. LATENT NLA 8 Specifies the latent ef fects due to
early exposure to the radioactive
cloud and chronic e::posure to the
ground contamination and the support-
ing manrem conversion factors and
the choice of latent effects model.

12. CHRONIC NEXP 6 Specifies the data used in computing
radiation doses from chronic exposure
and the protective action measures
appropriate to the level of chronic
exposure.

1

13. SCALE NCT 40 Specifies the consequence magnitude j
scaling values for tabulating the '

complementary cumula tive distribu-
tions of the final results.

14. RESULTS NRES 84 Specifies the final results for which
mean, variance and complementary
cumulative distributions are to be
computed and printed.

-- -- Specifies the print options for15. OPTIONS
detailed output for each meteorolog-
ical trial and the switches that
control the latent and chronic calcu-
lations and leakage probability
no rmaliza tion .

.

2-10
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3. Subgroup SPATIAL - specifies the radii of the annular spa-

tial intervals around the accident site.

Sample input cards:

$b. 506. S
5. 60. 65. 70. ~ 5. 100. ISO. 260. T8
T5 20. 2$. 30. 35. 40. 45. 50. T1

I.5 5. 6. 7. 0.5 10. 12:$ 15. 3
.5 f6 G5 2 2.5 33 3;S 4
pat!AL 34 ND

~~ T],;|
!.

- ; c. . . . ; . . . . . . . . . . . . . . . . . . . . . . ; ; , 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .!
.. ............................................................................
11.11.191181111181518911111111888111111111888111118188111111191311181111118 1189 :

I
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: -

333 3 3,3 3 3 3 3 3 Ill a 3 3 3 3 3 3. 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 313 3 :) 3 3 3 3 3 3 3 3 3 3 3 3

444444444444444444444444.4444444444444464444444444444444444444444444444444444444

55555155555155555555555653555.55841615545661555555555555555555554858555555555555

86684Elitilli4tillIlI$8I588884'85858888888888888888888,448Ill66586488,6865638584. j

. n i o n ni n niin ia n u n u n n n n u n i n i n n n i n u n :I n n in n n n n i n i /

88,8,,,,,,,,8,,8,,,,,88,8,8,,,,,,,888,,,,8,,88,,,,,,,,,,,,,,8 s.,,,,,8,,s,,8,,,, f
. /

q ,... .... ...........................................................................; .... ... .. .. ............... ... ... . ... ..... .. ... ..... ... ji.-

The NUM field, 34 in the sample header card above, specifies

the number of spatial intervals, NSI, to be input. If the site

data file is requested by the subgroup SITE, NSI must be set

to 34 to correspond to the data on the site data file. If the

site data file is not requested , NSI may be any positive inte-

ger between 1 and 34.

The CRAC2 model assumes a spatial grid around each site

as shown in Figure II-l.

2-11
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SECTOR
AREA
ELEMENT

ACCIDENT SITE
SPATI/1
INTERVAL

N I l

Figure II-1. Representation of the CRAC2 Geometry
|

The spatial grid consists of the annular grid divided into 16

sectors. Each sector is 22-1/2 degrees wide and is centered

on a compass direction. Sector 1 is centered on due north

and its lef t hand boundary is directed 11-1/4 degrees west of

due north. The remaining sectors are numbered clockwise,

2 through 16. There are NSI*16 area elements, where NSI is

the number of spatial intervals specified by this subgroup.

The data card format for this subgroup is described below.

Column Mnemonic Format Description

1-80 R(I) 8E10.3 outer radius in miles for each
spatial interval or ring. If the
site data file is going to be
referenced, the 34 radii are
required to have the following
values: 0.5, 1.0, 1.5, 2.0, 2.5,
3.0, 3.5, 4.0, 4.5, 5.0, 6.0,
7.0, 8.5, 10.0, 12.5, 15.0, 17.5,
20.0, 25.0, 30.0, 35.0, 40.0,
45.0, 50.0, 55.0, 60.0, 65.0,
70.0, 85.0, 100.0, 150.0, 200.0,
350.0, 500.0. The data are read
in to the array R as follows,
(R(I), I = 1, NSI), eight items
per card. Use as many cards as
required to define the NSI radii.

No parameter modification is permitted for this subgroup.

2-12
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A representative listing of the SPATIAL subgroup sample
input data is shown below.

.
. - _ _ - - _ - _ _ _ _ . . _.. - ._.. _.. _ _ . _ _ _ . . . - _ . _

3___ _ fM A ntT ER .NSI SET 70 ____34 . _ _ . _ _ _ _ . _ . _ _ _ _ _ . _ _ _ _

"- '" ~

' ( * 4~ sPATI AL MEsn'DEtcRIP7 toss *** ' ~ ~ - - - ~

s._ _ . - . . ._.- _ _ _ _ _ . . _ . . _ _ _ _ _ . . . .. _ _ . . . .

aEEIGN._ _.0VTER_RODIU3f al A & _!actustna AaEst ua rt OUTER anot_usenti avs. maoiusents aaEA . n1 **2 s.

' ~ 5.00E-01' - -' 2.50E-01' --- '4.91E-021 0.05E*02 4.02E*02 1 27E +0 5
2 .

2.41E*03
, . 1 21E+03 3.01E +0 5 1 00E*00

__
7.50E-01 1 47E-011 61E.03. . _ . .

3 2.01E*03 6.36E*05 1 50E*00 1.25E+00 2.46E-01 _,

4__ ,_. _ 3. 2 2 E * 0 3_ 2 02E+03 0 90E+05 2.00E*06 1 75E+00 3.44E-01,

5 4.02E.03 3.62E*03 1 14E+4 6 2 50E*00 2. 2 5E * 0 0 4.42E-01
-6 4,03E*03 e.43E*03 1 4]E*06

- 3.5 0E + 0 0 '--- ~-- 3. 2SE * 0 0 6.30E-01''
3.00E*00 2.75E*00 5.40E.01*'

7 5.63Fe03 5.23E*03 1.65C+06
'

. ~~0 6.44E*03 6 44E*03 1 91E * 0 6 4. 0 0E * 0 0
--~~~ 4. 25E * 0 0 0. 3 5E- 01 " ' '~'~ ~ ~^

3.75E*00 7.37E-01
~

9 7.24E+03 6.04E+03 2.16E*06 4.50E+00
* 10 0.0$E*03 7,66E*03 2.42E * 0 6 5.00E*00 4.75E*00 9.33E-01

11 9.66E+03 0.0$E+03 5.59E*06 6.00E*00 9.50E+00 2.16E*00
12 1.13 E * 04 __ . __ ___.1 0 5 E +0 4 6,61E+06 7.00E*0s 6.50E+00 2. 5 5E * 00o
13 1.37E*04 1 25E*04 1.10E+07 0 50E+00 7.75E*00 4. 5 FE * 0 0 __, _

% .14 _ . 1.61E*04 . ________1 49E*04 1,41E * 0 7 1.00E*01 9.25E*00 5.45E*00 _ _ _ ,__
15 2.01E*04 1.01E+04 2.06E*07 1 25 E * 01 1 13E*01 1 10!*01
16 2.41E*04 2 21E*04 3.50 E_e 0 7 1.50E*04 1 30 E * 01 1.35E*01,,

17 2.02E*04 2. 6 2 E +0 4 4.13E*07 1 75E*01 1 63E * 01 1 60E*01
.10 . ._3. 2 2C + 04 - 3.02E+04 4.TFC*ST 2 00E*01 ____ 1 00E+01 1. 04E * 01_,_,e
19 4.02E+04 3.62E*04 1.14E * 0 0 2.50E*01 2.25E*01 4.42E*01

o __ _ 2 0 _ _ 4 03E+04 _ .4.43E+04 1.40E*00 3.00E+01 _ 2.75E+01 5.40E*01
__

21 5.63E*04 5.23E*04 1 65E+00 3.50E+01 3.25E*01 6. 30 E * 01
22 a. 44E * 04 a 04E*04 1.91g,+0 0 4300E*05 3.75E+01 7.3FE*01

.

23 7.24E*04 6.04E*04 2.16E*00 4.50E*01 4.25E*01 0.35E*01
i,_____24. ____ 0.0$E+04 _ 7.6 4 E * 0 4 2.42E+00 $,00E+01__ _ 4.75E+01 9.33E*01

_

25 0. 0 5 E + 04 0.45E+04 2.6FE*00 5 50E+01 5.25E*01 1 03E + 02
u _._.26_.._ _.9.66E*04 __ . ___.. 9.2 5 E + 0 4.__.__ _2.9 FE * l e __ __ 6 0 0 E + 01 _._._ ___.5.75E*01 _,1.13E*02 ._,

27 1.05E*05 1.01E*05 3 10E * 0 0 6.50E*01 6.25E*01 1.23E*02
. __._ 2 0 1.13E*05. 1.09EtI5- L43E+00 7*00E*01 6*75E*01 1 33E*02

29 1.37E*05 a.25E*05 1.10E +0 9 0.50E*01 7.75E*01 4.57E*02
- . 3 0 _ ___.. 1. 61E * 05 41.49E*05 .1.41E*09 1.00E*02 _ __. 9 25 E * 01 _5.45E*02n

31 2. 41E + 05 2.01E+05 6.36 E * 0 9 1.50E*02 1. 25 E + 02 2. 46E * 05
-__32 3.22E+05 . . 2.0 2E * 0 5 _ __._ S. 90 E + 0 9 . 2 0 0 E * 0 2 _ . ._ _ ._. _ 1 75 E * 0 2 __ 3.44E*03 . _ .

33 5.63E*05 4.43E*05 4.20E *10 3.50E*02 2. 7 9E * 0 2 1.62E*04
4. .A. AS19 95 a-04Lias a_sar*13 %.0gtf32 425E*02 2,50E*04.

c -. ... _ _ . - . _ _ __. ___.._-_ .

_ ~ _ _ _ _ _ _ _ . - . _ . . _ . _ _ _ . _ . _ _ . _ _ _ _ . _ _ _ _ _ , , , , , _ _ , _ .
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2. Subgroup SITE - specifies the site identification informa-

tion, the parameters that define the meteorological sampling

method, the source of the meteorological data, and the num-

ber of meteorological trials to be sampled. The source of

the topographical data and the source of the population data

for the reactor site are also defined. Meteorological data

may be specified by this subgroup depending on the sampling

option selected. This subgroup must be specified after the
1

subgroup SPATIAL.

Sample input cards:

29 04
%PT gttiTT. ec-lET _ _. . . Y___o. T.._O_._1 _ ___.. __ . . _ _ _ h- _

I-

t.

:fI'lleIII8IIIIIIIIIIIstI8III IIII88888stII 18ssesIliIsIIIIIsleellsstIIsliiss III
-

saisississississistinies.inssisselliitosisilistaisellissilientisissilianistinite j

|::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

,,......................................... ................................., i

44444444444444444444444444444444444444444444444444444444444444444444444444444444

555.5555555555555555555555555531185815555555555555555555555555555555555111555555

$5888888888888888888888888868888888888888188888888888868888888888888656884558588

Illlllllllllllliliffliffillllillllllllllfilllifilllllllllillllfillfilflitilllll!

88818188881881888IBIII8888III888888881888181188888888888888818888IB881818881818I j
:

- . .... . . . . . . .
<

q . . i. i. i. i i. i. i. i i. i i i i i. i i. i. i i. i i .i .i i i. i i. i. i. i i . . . . . . . . . . . . . . . . . I . . . . . . . . . . . . . . . . . . . . . . . . . ...... ... ............... ..... ... .... ... ... j

i
!

|

The NUM field is not used by the SITE subgroup. One site must

be specified in the subgroup.

One card with the following format is required to identify

the site, the site data, and the sampling option.

!

2-14



Column Mnemonic Format Description

1-30 ISITE 5A4,10X Site identification title.

31-32 ISTART I2 Start code - determines the
meteorological sampling method
and the number of meteorological
trials to be sampled.*

0 - User must input meteorological
data for each spatial interval.
The description of the addi-
tional input for start code 0
is shown below. Subgroups POPU
and TOPO are required to supply
the population and topographic
data for the site. A single

i trial is processed.

1 - Meteorological data for the site
is taken from the meteorological
data file on TAPE 27. Population
and topographical data may be
taken from the site data file
or from subgroups POPU and TOPO
depending on the value of IPO
(see cols. 39-40 below). N
stratified random day and night
trials are sampled, where N =
MO*100 + IDA (see cols. 33-34,
35-36 below). N should be a
multiple of 24 to get an equal
number of day and night trials
in each month.,

2 - Same as start code 1, except that,

only day trials are sampled and N'

should be a multiple of 12.

3 - Same as start code 1, except that
only night trials are sampled and
N should be a multiple of 12.

4 - User must input 5 days of meteoro-
logical data. The description of
additional input for start code 4,

is shown below. Subgroups POPU
and TOPO must be used to supply
the population and topographical
data for the site A single
trial is processed.

*In the discussion of the individual start codes, the subgroups
POPULATION and TOPOGRAPHY are referred to as POPU and TOPO,;

'

respectively.

2-15,
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Column Mnemonic Format Description

5 - Meteorological, topographical, and
population data are rupplied as for
start code 1. Meteorological sam-
pling is performed using the mete-
orological bins. The sampling
strategy is given by the additional
input for start code 5. The descrip-
tion of this input is shown below.
The number of meteorological trials
processed is the sum of the samples
from each bin. If the wind rose
data from the meteorological bins
is to be used, IDA must be nonzero.

6 - Same as start code 1, except that
N completely random trials are pro-
cessed, i.e., the start time of the
time of the accident is random.

7 - Meteorological, topographical, and
population data are supplied as
for start code 1. User specifies
a particular start time using the
fields MO, IDA, and IHR as described
below. One trial is processed
using this start time.

8 - Meteorological, topographical, and
population data are supplied as for
start code 1. User specifies sample
interval for month, day, and hour
using the fields MO, IDA, and IHR
(see cols. 33-34, 35-36, 37-38
below). Trials are sampled over a
one year period using the given
intervals, i.e., if MO=1, IDA=4,'

and IHR=13, a trial will be sampled
every 4 days on 13 hour intervals

,

! (1:00 PM, 2:00 AM, 3:00 PM, 4:00 AM
AM , e tc . ) until the end of the cur-

! rent month. The month number is
j then incremented by MO and the pro-

cess is repeated until the end of i,

l the month. This is continued until
! the month number exceeds 12.
.

9 - One or more invariant meteoro-
'

logies must be supplied with
associated probabilities for each;

; combination of stability, wind-
speed, and rain condition.'

Subgroups POPU and TOPO must be

i
2-16 ;
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Column Mnemonic Format Description

used to supply the population and
topographical data for the site.
The number of trial.s depends on
the number of invariant meteorologies
and the associated probabilities.
The same meteorological conditions'

are used for each spatial interval
for a given trial. See the des-
cription of additional input for
start code 9 below.

33-34 MO I2 For start codes 1, 2, 3 and 6,
the number of trials is given by
100*MO+IDA. For start code 7, MO
is the month in which the singleI

trial occurs. For start code 8,
MO is the sample interval for the
month. For start codes 0, 4, 5
and 9, MO is not used.

35-36 IDA 12 For start codes 1, 2, 3, and 6,
the number of trials is given by
100*MO+IDA. For start code 5, IDA
indicates the wind rose source.
If IDA is nonzero, the wind rose
data calculated from the meteoro-
logical bins is substituted for the
annual or seasonal wind rose. For
start code 7, IDA is the day on
which the single trial occurs. For
start code 8, IDA is the number of
days between trials. For start
codes 0, 4, and 9, IDA is not used.,

37-38 IHR I2 For start code 7, IHR is the hour in
which the trial occurs. For start
code 8, IHR is the number of hours
between trials. For start codes 1-6
and 9, IHR is not used.

;

39-40 IPO I2 Site population and topographical data
option. Valid only for start codes 1,
2, 3, 5, 6, 7, and 8.

0 - Individual site population and
topographical data are taken
from the site data file.

1 - Site population and topographic
data are supplied by the subgroups

i POPU and TOPO, respectively. No
data is supplied from the site
data file.

2-17
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Column Mnemonic Format Description

2 - Topographical data is read f' rom
the site data file and subgroup
POPU must supply the population
data.

When the ISTART code 0, 4, 5 or 9 is specified, the additional<

data required for these cases must immediately follow this card.
4

Additional Card Input Required for Start Code Zero:
4

Mnemonic Format Description |.

ISTA(I) 16IS Stability in each spatial interval (1=A,
2=B, 3=C, 4=D, 5=E, 6=F). NSI values
must be input, where NSI is the number of
spatial intervals specified in subgroup
SPATIAL. The data are read into the array

, ISTA as follows, (ISTA(I), I=1, NSI).
'

Use as many cards as required, 16 values
per card.

VEL (I) 8E10.3 Wind speed at each spatial interval in
meters per second. NSI values must be
input, starting on a new card and using as
many cards as required. The data are read
into the array VEL as follows, (VEL (I),
I=1, NSI).

>

IRAIN(I) 16I5 Rain indicator * .for each spatial interval.
NSI values must be input, starting on
a new card and using as many cards as i

required. The data are read into the |

array IRAIN as follows, (IRAIN(I), I
' I=1, NSI).
:

; 2 MAX (1) E10.3 Mixing heights ** (meters) for unstable and
2 MAX (2) E10.3 stable weather conditions, respectively. )

These heights must start on a new card. ;

'
.

|

|
t

*The rain indicator represents the rain rate in hundredths of'
,

inches per hour when LIRAIN u 0. When LIRAIN = 2, a zero value |

for the rain indicator represents no rain, a value of one ]
,

represents incident rain. See the DISPERSION subgroup descrip-

| tion.

'

**Only the unstable mixing height is utilized in the CRAC2
dispersion model.

!

2-18 .
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.

Additional Card Input Required for Start Code 4:
i

Mnemonic Format Description
___

METFOR 12I5 Hourly weather data for 5 consecutive days.
(J ,K ) Use 10 cards with 12 entries per card.

Each entry is a 5 digit integer: ijkkk
where i is the rain indicator *, j is the
stability class (l=A, 2=B, 6=F), kkk...,

is 10 times the windspeed (mi/hr). The
data are read into the array METEOR as
follows, ((METEOR (J,K), J=1,24), K=1,5).

Additional Card Input Required for Start Code 5:

Card Columns Mnemonic Format Description

1 1-5 NBIN IS Number of defined weather bins.
There are 29 bins defined in.

CRAC2 and NBIN is always set to
29 by the CRAC2 code.

6-10 NCON IS Number of trials to be selected
from each bin. If NCON=0 the
number of trials from each bin
must be individually specified
on the next set of cards.

2 1-60 IWGHT(I) 12I5 Individual number of trials to
be selected from each bin. The
data are read into the array
IWGHT as follows, (IWGHT(I),
I=1, NBIN). Use as many cards
as required. No cards are
required when NCON > 0.

Additional Card Input Required for Start Code 9:

Card Column Mnemonic Format Description

1 1-5 NSTAB 15 Number of stability classes
(max =6).

6-10 NVEL IS Number of wind speeds (max =8).

*The rain indicator represents the rain rate in hundredths of
inches per hour when LIRAIN =0. When LIRAIN = 2, a zero value
for the rain indicator represents no rain, a value of one
represents incident rain. See the DISPERSION subgroup description.

2-19
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Additional Card Input Required for Start Code 9: (Cont'd)

Card Column Mnemonic Format Description

11-15 NRA 15 If NRA = 2 rain is considered.*
I f N RA = 1 rain is not occurring.

J

2 1-30 ISTAl(I) 6IS NSTAB stability classes (l=A,
2=B, 6=F). The data are...,

read into the array ISTAl as
follows, (ISTAl(I), I=1,
NSTAB).

.

3 1-80 VELl(I) 8E10.3 NVEL wind speeds (meters /sec).
The data are read into the
array VEL 1 as follows,
(VELl(I), I=1, NVEL).

4 1-80 PMATRX 8E10.3 Cards 4 through 4+ ((NSTAB*
(I,J,K) NVEL*NRA)/8) contain the

probabilities for each com-
bination of stability, wind-
speed, and rain /no rain.
These values, some of which
may be zero, must add up to
one. They are read into
array PMATRX as follows:
(((PMATRX(I,J,K), K=1, NRA),
J=1, NVEL), I=1, NSTAB). The

| number of trials processed
will be equal to the number,

'
of non-zero values in array
PMATRX. Use as many cards
as required.

i Last 1-10 ZMAX (1) E10.3 Mixing heights ** (meters) for
11-20 ZMAX (2) E10.3 unstable and stable weather

conditions, respectively.

No parameter modification is allowed for this subgroup.

A representative listing of the SITE subgroup sample input'

data is shown below:
+

*For NRA = 2 and LIRAIN = 0, the rain rate in hundredths of
inches per hour is represented by NRA-1 when rain is considered.
For NRA = 2 and LIRAIN = 2, incident rain is occurring when rain

1

is considered. See the DISPERSION subgroup description.-

*Only the unstable mixing height is utilized in the CRAC2
dispersion model.
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;_ _ . -- - . _ _ . . _ _ . _

3 ___.JMp(TER NP83 SET TO. . .1 _ _ . . _ . _ _ _ _

* ~ ~ ' ' - ~ ^

**
*

e ympuf SITE AND' TRI AL 0 AT A *e e

~ ~~

SITE PSCSABILITY ~ 'ST ART 'C00C R0 DA MR 2PO
'

INCPT MITH NYC NET 1.0004 5 0 g e 1

. . ._ . _ . . . . _ . . _ _ _ . _ . _ _ _ . . . _ . _ _ _ _

, .._ .._. .. ..

e e e a WEI GHTED IRPG ATANCE S AMPLING e e oe
'

29 IETE0AOLOGIC AL SINS "M AVE BEEN SPECIFl[b[
. _. _ - . . . _ . _ . _

116 RETEOR0 LOGICAL START TIMES WILL SE S AMPLEO.
_

THE FOLLOWING WEIGHTS WIL1. SE USEO FOR C ACM SIN
. . _ . - . - _ . . -_ . . . _ _ . . .

i.-__. .- ._. 1 .-- 4
2 4

;

_ J __ _ _ 4 -,.
i,

I 4 4
t a .. _...- 5__ 4 __

6 4
n._. - - ._ T a

1 4
. . _ . _ _ . v. 4. _ _

10 4
i; . .- - 11 - - - . 4 - - - . . . - - - - - - . -

12 4
13 _--_4,--

14 4
. - 15 . ._ 4 _. .._ _ . . . -

16 4
- -- 11 4- -. --

18 4
, _ ** *

24 4
-- 21 - - ._4 - - - - - - -

22 4
. - -- 2 3 4 _. .. _ _ _ .

24 4
. - - - - - - 2 5 - - -- -4 --..

26 4
7, __ . . - - 27 4 - - - - - - - - - - - - -

28 4
n- -.29 4 - - -- - - - -

y..-. . . __ -
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3. Subgroup ECONO.VIC - specifies the cost data used in computing

economic effects.

Sample input cards:

.l. 5 9' 0J081'" 0i220 476. 0 '~~2133:0~~
T5 _O o. I23 f 7 0.283 "~J ~372.O~1366;01s 5 _

h9 0.283 0.791 177.0 657.0
- '/M.H. 5 9 0'.097 0!444 150.0 80270 T

hE 5 9 0377 6.7 82 25070 485 0 i

i599. 0 334f.~0 02 31527.~6 4344.0 135. 0~ 68_5.0 ,h, ,, ,-

l

. . ; ; ; ; . . t. . . 9 , 8 . . . . . . . 8 , 8 . . . . 9 . . . . . . ; ; . . 8 . . . . . . t . . . . . 8 . . . . t . . . , 0.9. . . , 8. ,. ,. ., . .

!
........ ............. ...................... ................... .... . ...
8IIIII|8II1lIII1111IliIIi1IllIIIIIIIIIi1111Iiii111IIIIIIi1i1il1|8IIIIIIIlI|11Ii1 f g

1833t88331313131188333333333318318ttliitttttttttttttttttttitittttittttttttttttti
I

3.33338.333333333333333333333333333333333333333333333333333333333333333333333333

44444.444444444444444444.4444444444444444444444444444444444444444444444444444444

15.5195555555555$45555.511555555351554.1155$$316555555336695555358555313555513%

88.6.5558854808656888888Ill8IEEE65688885.868888Ill8888888848Ill888886848lil58588 [
Illlllllllllilllllfilllllllfillittilflillllllfilillllfilllllllllllilllliffilllli /
8888888888888IIIII8,88888II88818888888888888tiliIB318IIII18188888881888e1.I 83Ie

( . t. t. t. I. 9 . I. I. t. i 9.I O .I I I I I.I $ 9 9.I t. t I .l I I.t. t. t t I 9. I I. t.t i .I .3 3.g 9.q e e g 3.g i .g g 3 g g g g g 3.g g g g g g g g g g g g g g g g 3..g ,/
i

. .. ... .... .. . ... . . . . . .... . ........ ...............
_

The NUM field, 54 in the sample header card above, specifies the

number of geographic regions, NST, for which economic data are

to be input. The indices of the arrays containing this economic

data correspond to the order of the state and regional data in

this subgroup. The state codes used in the subgroup TOPOGRAPHY

must coincide with these indices. If the topography is read

from the site data file, economic data must be supplied for 54

regions (the 48 continental states plus Nova Scotia, Quebec,
!

Ontario, Baja California, Sonora, and Chihuahua), as given in ]

the sample data. A maximum of 54 geographical regions may be

input. |

|
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One card having the following format must be input after

the header card.

Columns Mnemonic Format Description

1-10 DCFLD E10.2 Decontamination cost for farm
areas (S/ acre).

11-20 DCRB P E10.2 Decontamination cost for resid-
dential, business, and public
areas (S/ person).

21-30 RATE E10.2 Compensation rate per year for
residential, business, and

i public areas (fraction of value).

31-34 VRBP E10.2 Value of residential, business,
and public areas ( $/pe rso n) .

41-50 CRELOC E10.2 Relocation cost (S/ person).

51-60 CONMLK E10.2 Cos t of milk consumption ( $/per-
son).

61-70 CONCRP E10.2 Cost of non-dairy products con-
sumed (S/ person).

Following this card, one card must be input for each of

the NST regions. The format of each of the region cards is

described below.

Columns Mnemonic Format Description

1-8 STATE (I) A8 Name of state or region.4

11-15 MONST(I) I5 Seeding month for state.

16-20 MONEND(I) IS Harvesting month for state.

21-30 FARML(I ) E10.2 Fraction of land devoted to
f a rming for s ta te .

31-40 DPF(I) E10.2 Fraction of farm sales resulting
from dairy production for state.

41-50 ASFP(I) E10.2 Annual average farm sales for
state (S/ acre).

2-23
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Columns Mnemonic Format Description

51-60 VFARM(I) E10.2 Average i .m land value for state
(S/ acre).

The index I corresponds to the order of the states and regions

in this subgroup. This index becomes the state code for the

TOPOGRAPHY subgroup.

No parameter modification is allowed for this subgroup.

A representative listing of the ECONOMIC subgroup sample

input data is shown below.

SUSGROUP ECONOMIC
_ . _ . . _ .- ._

'

w .. PARA >(ft#. 5ET TO 54___...___._____. _. . _. . . . . . _ . _._ _

*~ ~ ~ ~ * ~

~ 4.990E*02
' ' - - ~ ~ ~ - -

DCFLO DECONT AN. COST OF FARP FIELOS E S/ ACREl
.. DCISP DECONT AN. COST OF RFSIC.,00St.,Pu8. AREA ~~ ~ ~ ~ ~ 3 3*9E*03 ~ ~ ' ' ~ ' ' - ~ ~ ~ ~ ~

' RATE COMPENSAf!ON WATE 2.000E-01
,_ VDSP __._ y ALUE OF RE310ENTI At e8USIN($$, ANO PUBLIC AREA 3.15 3E * 04 ~ ~ ~ ~ '

C ELCC RELOCaf!ON COST (1/PER$0Mt 4.344[*03
, C0%MLN CCST OF MILK CONSUMPf1CW ($ /PE RS ON S 1 35 0E * 0 2 ~ ~~ '

C1 NC RP COST OF M9N-O AIRY PRODUCTS CONSUME 0 IS/PER$tml 6 050E*02'~

' ' ~

* * * AGRICIAf uR AL" OAT A *
~ ~ ' ~ ~ ~ ~ '-- - ----

**

staff SEEDING M AR VE Sf!NG FAD 4 LANO~ DAIRY PR0 0.~~'~~ ANNU AL S ALE S VALUE OF ~ ~ ~ ~~

. __ . _ _#0 NTH _ MGM.f H _ __. J R AC TI ON FRACTION FARM

;_.____ -.._1 - . MAINE ..___5.___.__.9 .0FF .102 250.0000 __ _, 405.0000
* 9 .097 . 44 4 150.0000 002 0000

2 N.M.
J ._ _ VT ______.9 9 .203 .791_ _ _177 0000 657.0000

4 MASS t 9 .123 .203 372.0000 1166.0000 _ ___, _,

5. R.I.. .._.._5 9 _. 0 01,.__ _ _ _ __ . 22 0 ____ __.476.0000 2133 0000
6 CONN 5 9 .140 .313 500.0000 21$0.0000

_ _

3__.

y .. . 7 _._ _ M . Y . __ . . _.,_ . 5 _9 _,315 .57 9 100.0000 642 0000 ___
e M.J. 5 9 .197 .162 3F6.0000 2222.0000
* _ PA . ! 9 .3f? . 41 3 239.0000 669.0000

.

10 DH!O 5 9 .610 .15 3 103.0000 1516 0000

.._ _ ___11_...IMO __ __ 5 9 720 . 06 7 206 0000 1490.0000 _.

12 ILL 1 9 .795 . 04 1 213.0000 1706.0000

13 _ MICH _ ___.5 9 a 205_ . ,230 _. 197.0000 955.0000 . _ ,

14 NIS 9 9 .520 .590 194.0000 007.0000u

es n!Nu y e _g3 ,g85 160 0000 054.0000

16 TOMA 5 9 .944 . 05 C 242.8000 1450.0000..

. . . _ . . 17 _ M0 t .___9 __._.724 _ 079_.____ _ __111 0000.____ _ 6T4.0000. _ ..

10 N. O. 5 9 .922 . 04 7 45 0000 306.0000

. . 19 -- S.O. _ 5 - .___9 _ __.922 _ _ _ _ . 07 4 . _. . _. 46 0000 ..___. 257.0000
20 NE02 9 9 .967 .427 99.0000 470.0000. _ _

7 . _21_ _K ANS _ _____5 * - 915 19 4 Sie0000 437.0000

22 0FL 4 10 471 . Os t 500 0000 1725.0000

n___-..__ 23 _ MO .___ .__ _4 . _ _ en . 414 .. . 227 __ _ __ 273.0000 _1799.0000 _. . _ .

24 VA 6 10 . TF 1 . 17 1 126 0000 864.0000
44 0000___. 472.0000

7 .. _ 25 N.V A 6 _ _ _.. 10 _ _ _ . ___. 27 0 __ _ . 20 3 _ _ _ _ _ _ , 261 0000 019.0000
_

$
26 N.C. 6 10 .360 . 05 6

2 7 _ _S . C. E en - 32F . 06 3 140 0000 035.0000 .______
20 El 4 le 417 . 35 0 164.0000 609.0000..

. 29 _ FLA.._ ._ .6.__... It ___ . 36 0 _.__.077 _ __.__ 233.0000 930.0000 _

!
30 KV 4 10 .55F .11 7 141.0000 F92.0000

...__ 31 . __. . Y E NN . . 4 ._ __. _10 - __. 5 0 F .. ___.____ 14 0 _ __ ___ _____110 0 0 0 0 __._ ._ 6 6 9. 00 0 0 1

32 ALA 4 le 400 . 04 1 144.0000 515.0000..

. _ _ ._3 3 - MISS _._ ___ 6 sa _g73 04 7 135 0000 520.0000
34 ARK 4 10 494 .030 150.0000 691.0000

. __._ 35 LA 6 .____..is _.__.._ _ ___.332 . _ . .__ .007 137,0000 _ 763.0000

36 OKLA 4 10 .702 .05 1 60.0000 442.00005_

.,_ -_ 3F 7EIAS 6 le .__ . .___ _ 011 _ _ _ .

.02( 20.0000 -
__354.000035 3 _

54.0000
106.0000

30 MONTANA $ 9 .65 0
.39 - ICANO 4__ 9 .296 .114 93,0000 405.0000 .. _ _
40 NYOMING 5 9 .560 . 02 4 15.0000 119.0000n
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a i __ _ . . 41 COLORA DO .6..- it - - . ._____ .570 . 039 ._ 69,0000 332.0000
42 N.ME t1C C 4 10 .600 . 05 6 21.0000 100.0000

_ 43 AR1213sl . 4 it _ ___ ___ . . 556 .06 9 36.0000 136.0000
44 UTAM 4 10 .236 . 21 5 36.0000 265.0000
45 NF W ADA 4 it .12T .117 19.0000 106.0000
46 MASM S 9 .369 .330 132.0000 506.0000
47 00EGON .__S __ ___ 9 ___ _.,__ _ _,_.300

__
.993 60.0000

,_ 936.0000
330.0000. . . . .

40 CALIF 4 10 .310 .119 316.0000
49 Nova SCO 5 .__9_. 0 . 0 0 0 ___ ., 0 000 0.0000 0.0000

; _,_ __ 90 00ESEC . 9 9 0.000 0.000 0.0000 0.0000
$1___.ChfAR10 _ _3 1 0.000 0. 00 0 0.0000 0.0000

~ ~ ~ ~

52 SAJA CAL 5 9 0.000 0.000 0.0000 0.00 0 0 ~
* '' 53 SONC#4 9 9

-~~~~~0 000 ^-~
0.00 0

' ~ ~ ~ ~0.0000 - ~'''-'t.0000
0.000 0.0000 0.0000

54 CM1MuaMu 5 9 0.00 0 ' ~
. -- . . _ . . - , _ . _ _ _ . _ . . _ _ . . . . _ , _ _ _ . _ . _ _

1
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4. Subgroup POPULATION - specifies the population option and

the population sectors to be processed. optionally, the

population distribution around the site may be defined.

This subgroup must be input af ter subgroup SPATIAL.

Sample input cards:

M Xo4'. ~ 278499. 0. T
/ 4117S. 19935. 11955. 9b42. 24683. M e3. 246249--~570GA
/ 473. 17449. e466. 29624. 57300.- 40493. 12662. 14188.N
/ 0. O. 29fl. 521. O. 540. 666. 355G
/ .0625 22 0. 1684. O. 2257. o. o. 1463 3

f~POPUEATIDCMTATOR lhDTAWPulhfTITOKUIMIFRDtE T
2 h

!PUCETl!)t f6 HD 3

. .

j.. . .. ..

818. * 8 8. |.4 8 8 8 8 8 811018 8 811818 0 0 8 8 4 8 018114 8.8 0 0 0 8 4 8,8 8 8 8118 818 8 8 8 8 8 8 8 0, B ,811111,818 8.1
|. . ...... . .. ... . . ... . . ... .. .. ....... ... . . . .

11881.18111188881181111.1911118118141111198181331911388331111111 llllfilllllillli ,

2III2IIIIIIIIIIfIII222IIIIIII21322IIIIIII213IIII2223222II23322112III22III23*I2II

3333.3.3333333333333333333333333333333333333333333333333333333333333333333333333 |

444.4444444444444444444444444444444444444444444444444444444444444444444444444444
/115115551.5851555555555555558.55555555555555555555555555555555554568555555555555

/
i.esssis.esslisssanis8 :.sissi.issinalissisisisisissisisissisissisissisissisissa j

l.IlllitilllIllilllllllllllillllllfilillllllllillllllllfilllfillllllllfillllll! /

888I88II881888I8la881888888888888818188888188888II68Ill1888III88888BII8I8II88888
,

( ,,.
0........I.,...I.. I...I ...........I....................... I .................,,,, . .....

j ...... ............................. . ................. ......... j

The NUM field, 16 in the sample header card above, specifies the

total number of population sectors, NPB4, to be processed. Up to

16 sectors are allowed. The population values to be input are the

number of people in each area element of the 16 sectors. Note

that the population must be defined for all 16 sectors even if

less than 16 sectors are to be processed. This is necessary

because the radioactive cloud may overlap sectors adjacent to
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>

the ones being processed. Specifying a sector to be processed

is essentially the same as saying that the midpoint of the

cloud will travel in the direction defined by the radius bisect-

ing the specified sector.

Af ter the header card , an options card with the following

forma t must be supplied.

Column Mnemonic Format Description

1-3 IPOPT I3 Population option indica tor * .

IPOPT=0 specifies that the popula-
tion data for 34 rings and 16 sec-
tors are to be read in from the
site data file. No further cards
are required for this subgroup.

IPOPT=1 specifies that a uniform
population density is to be read
in on the next card. The descrip-
tion of the additional input fol-
lows. NPB4 is automatically set
to 1 for this option.

IPOPT=2 specifies that for each sec-
tor, the sector probability and the
population for each of the NSI rings
are read from the cards that follow.
The description of the additional
input is given below.

IPOPT=3 specifies that for each sec-
to r , the sector probability and the
population for each of the NSI rings
are read along with the seasonal
wind roses from the cards that fol-
low. See the description of the
additional input below.

.

*The value of IPOPT should be nonzero when variable IPO in subgroup
SITE is nonzero or no population data will be specified and all
results involving population will be unpredictable. When the value
of IPO is zero , the population data specified by the POPULATION
subgroup will be replaced by the population data from the site data
file.
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Column Mnemonic Format Description

4-51 ISECNO(I) 1613 The sector numbers of the NPB4 sec-
tors to be processed. If for exam-
ple, NPB4=1 and ISECNO(1) =8,
only the 8th sector will be proc-
essed. The data are read into the
array ISECNO as (ISECNO(I), I 1,=

NPB4). If ISECNO is not spec i-
fied, i .e . , columns 4 through 51
are blank, or if the value of
ISECNO(I) is not one of the sec-
tors 1 through 16, ISECNO(I) is
set to I for I =1 to NPB4.

I
i

When I POPT=1, the following additional card is required:

Column Mnemonic Format Description

1-10 POPDEN E10.3 Population density (people per
square mile).

11-15 IEXINT I5 Exclusion intervals; the number of
spatial intervals from which the
population is excluded, counting
from the accident site.

When I POPT=2, additional cards are required consisting of

16 sets of population values, one for each of the 16 sectors.

A description of the data cards for each sector is presented

below. The order of input of the 16 sets determines the sector
:

| number of the set. The first set, the set with index I = 1,
l

corresponds to sector 1, the north-centered sector. The last
i

l set, the set with index I = 16 , corresponds to sector 16.

!

Card Column Mnemonic Format Description

1 1-80 IDEN T(J ) 20A4 Identification of the population
data. It is stored in the array
IDENT as ( I DENT (J ) , J= 1, 20).
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Card Column Mnemonic Format Description

2 1-10 P(I,4) E10.3 Probability associated with the
wind blowing toward population
sector I, i .e . , the annual wind
rose probability. The program
automatically normalizes the
probabilities of the sectors to
be processed to one.

11-80 POP ( I , K) 7 E10 .3 Population values for the first
seven of the NSI area elements
in this sector starting with the
element closest to the site.

3 1-80 POP ( I , K) 8E10.3 The remaining population values
for this sector. There are eight
values per card. Use as many
cards as necessary to supply the
remaining population values.
The population data are stored
in the array POP as follows,
( POP ( I , K) , K= 1, NSI), where
I is the index of the sector.

Cards 2 and 3 are repeated for each of the 16 sectors, starting

with a new card for each sector.

When I POPT=3, additional cards are required for the sector

population and seasonal wind rose data. The population data

corresponds identically to that required for the IPOPT=2 option

above. The wind rose data follow the population data and are

required for each of the four seasons. One data card, which

is described below, must be included for each seasonal wind

rose. The wind rose data must appear in the order winter (Dec.,

Jan., Feb.), spring (Mar., Apr . , May) , summer, (June, July,

Aug.), and fall (Sept., Oct., Nov.).

2-29
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Column Mnemonic Forma t Description

1-80 ROSE ( K,I) 16 F5 .4 Wind rose probabilities for each
sector for one season. Wind rose
probabilities represent the wind
blowing toward the sector. The
data are read into the array ROSE
as follows, (ROSE ( K,I) , K=1,16 )
where K is the sector index and
I is the season index. One card
must be present for each season
in the order winter, spring,
summer, fall.

No parameter modification is allowed for this subgroup.

A printed listing of the sample data for subgroup POPULA-

TION is shown below.

,

1

|

1

1
!

t
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- - ,, y.. .. .. . _ _

i

..

f.

* ~ ' - ' ~
--SUSC00UP Pop

n
3__._. PARAMETER NPO4 SET 70 16 . . _ . _ _ _ _ _ _ _ _ . _ _ . . ..

. _ . . . . . , . .

2 ..

oeo lle'Ut POPUL ATION O AT A * * ' ' " " ' - - " ' - ~ ~ ~ ~ ~ -

e4

' .
z

'IN0tX SECTOR P900A0!LttT PcPUL Af!ON Of SPATIAL INTfRTAL " ' ~ ~ ~ ~ ~ ' '

d
e, ._. . .. . . . . . _ _ . ._ ._..,__..____ . _ . . _ _ _ _ . . _ _ ..

- - -..__n
f. POPULAf!ON OATA FOR IN0!Ast POINT t!NIF0981 NINO ROSE

1 1 6.29E-82 2. 2 tE * 0 3 1.60E*03 9. 2.2tt*03 8. S. 1.46E*03 8. s. T.9tt+03 *f
5.21F+02 8. 9.40t+02 6.66f*02 3.51E*03 0.F3F*02. 1.F4f+04 0.4Ft+03 2.%Ee84 5.73t*04... . _ .

4.05E*04 1.2FE*04 1.42f*04 4.1 M * 04 1.9M e et 1.20E*04' 9.04E+03 2 4FE*M 3 44E+04 0.46E+09 U|
,

_ . 2 . . . _ 6.29E-02 _ 5.FlE*e5_3.5= +44~2.FSE*e5~~ 8.
2 8. 9. 3.60t*03 1 1 M + e 3"S. 20E * 0 3 ' t.~ ~~~~2'.4 3 t + 0$ '~ 0.' ~ " G ." ~~'s.- ~ ~ - - 's

~

y . . . 9.3M * 02 s.0M*02_6.10E+02 F.14r+02 8. 2.3PE* 0 3 .- 4 12t + 42 3.10E+e3 1.03E+04 4 34t+03
' "4.05f+03 1 12t+04 S.00E*03 4.44F+03 F.00E*03 3. 20E * 0 3 F.FFE*e3 9.2tt+03 3 30E+04 0.65 t * 041 95E*05 1.76E*09 _2.0FE*05 1 16t*03si

. . . 3 _ . . .3 . 6.29E-02 8. 8. 8. 3.2Fros3 8. ~ e. ~-~~8. ~ ~'' ~1.91E*03 'O. ' t.Fa t e 03 -- - -- an _ _. . . $ .89t+ 0 3_2 05t + 0 3 ,_1. 99t +03__ 3. 33E* 03 6.2FE*03~4.9K+03 4.9Ft+03 6.09 tee 3 9 10E*03 9.ett+03
1.76t+04 S.03t+03 6.FFE+e3 4 3 FE* 0 3 ' ' t. 36 E * 04 3. 0 FE * 04 2.16E + 04~ 1.06E e n ' 9. 01E* 06 5.09t+ 05 at

._ 4.29E*05..e.geteg5 _6.34t+05 3 16E + 0 2_u-----.--.--
- - . 6.t9E-02 8. 4. 8. 8. 8.

_ .

e. e. 2.stt+es ' O. - _ ' t.66 t + 03 ~ M4 4
.4. . _ . . _ _ . . _ . . . _ 8. . t.seE+s3_2.Fer+03 7 54r+ 03._ t.09E +04 ,5.T et+ 03_9.9 3te et_9.5FE+ es 1.13r+04 6. 3t t+ 041.09E*04 1.24t+e4 1 16r+04 9.ut + 04 1. 00E * 05 1.1tE+0S 1.45 E+ 05 1.F2E * 09 4.7 2E + s 5 ~ 1. 3F E* e9 --~~ ''+'
>> ._ . . 1 69t t tt_ 3, t90.0L_6. U t * 0 3 8.

5 9 6.29 t-02 8. 8. S. 8. s. e. 8. 5. ~~ 0. v. a
-

n, .__0. .. ._ 2.22E+03_ 9. Ort +03._.1. ort +es 9.64t+ 03_4.29t+ 03. 6.90r+ 02 _3.50t+ 03 2.0Freet t.ser+04..-.__.._._ _---_.

1. 59t + 04 1.90t+05 1.4Ft+05 9.20E+e4 2.13E + 05 6.44reet 1.s e E + 04 1 49t+ m 5.30t*04' f.96E* 05 - "M u___._.._.._ .. . . .2.46t+05 2.4 K+05_ 1+63t+04_ 0. . _ _ . .
s. 8. s. 8. 8. 8.

' ~ ~ , '1 0 6 6.rSt-et 8. 8. s. 8.W
n, S . __ __._ __ S 2 2Z D 93 _ Ge _ .._ _ 1 15 0 04 2. 79E+ 03 3.09t+03

1.50E+03 _s.3Fr+04 _i.4n .0s
p, 1.tet+3. F = + * 3. 3 E+n 8. 3.eMon 3. 3= + n 2.5 Mon 2.1 w. a 2.10c + a 4.Fw+n ,'

. p . _ 0 . _ . _ _ . . -- g ,,, , , _ ,, . ,,_ . . _,,_ _ _ _ _,,,,,,,, .,,,,,,,, _, , . _ _ _ , ,

i+
j . _7 ,,,,,,,,

w . _ . 8. S. ._... 3s t. 0 3 2.tM+n 1. u t + n 1. ut * * 5.3er*03 s .Pu + n i.0M* 0s s. nr+04 - - "2. t u . a 9. uc + m 2. On + 05 3. 2n+ 05 22uen r.3=+a 1.2=+= 0. 8. 8., , . _ _ _ . _ . . _ _ - . _ _ _ _ .
. ..._0.. 8 .. 0.-__.

. ___._ _8.- 9. 8.._ ._ _ 1.0FE+03 _106ce3____,0 0 6.2,t-02 0, S. e. 8. 8.
,, . 3.On+ n 8.

__9. ,4 x + n 1.suon 4. r2 E +n 2.62c+ M . 2+r n ,m _ F. w cet. 2. 0n* 0 _ s. m + n _ _ _ ,,1. m +05 4 9u+0s 6. it.05 4. m +05 4 65E+n 8. 8. 8. 8. i .m * 02u . 8. e. . . . 8.
. .

.8. 8. 8.
9 9 6 2,r-02 8. S. ,,s. 8. 1. 3t+03 i e.2.,1E en _6.55Ee n._1. tu + n ._ ,.46r * 03c....___.____.___..._ .__0.. _ __.8.. ,0 n + n _ e.2 * +.4 _ 3.0 M + = 2.ute n i.ute n .i.Tx+= 2.tuen i.,uen F.4x* 05 1.2nen 4.4n** 6.4 u + 04 a.4n+= 2. 0=e n 9. Gi t+ 04

-,

6.5 0E * 04 8. ..._0. S.. w - -- - _ . . _ . . . . _ _

it 10 6.tSE-SP 0 8. 3.0Fr+03 8. 8. S..
, . ,.__ _.._..

.4.63t*02 8. .1.54E* 03 . . _ , ,S.
. . , . __. _ _ . . . . e.20t+03 8. . 4.F2E*03 1 13E*04 3.90E*04 3 61E+04. 3,43fe k 2.09t+04 1. 92t * 05 4. 63 E * 05

3.9M+05 6. 0 FF+ 05 5.55t*05 4. t M * 05 3. 44 E * 05 2.3FE*05 2.15 E * 05 6.6FE*04 3. 3 2E* 05 4.25 t + 05
. , _ ,

. . 1.01E*06 1.90Ee85_.1 49E+06. 1 25E*06 .

.s. . _ . _8._ . . _ . _3.50t+03 9. . 9.09t+S3it 11 6.29f-e2 9. 8. S. 1.t1E*03 9.
. . _ . . ,

6.70t+03 6.F2E*03 1.94E+03 4.FM * 0 3 E.ME*03 9. 99E * 0 3 1.9eE+ M 1 9tE*04 3.StE*04 9.4FE*04.

3. t tE * 04 1.09E+05 1.3tt+05 3.92E*04 3. 06 E * 04 4.01E+04 5.65 E * e4 1.F6t*04 0.04E+04 3.9t E * 05 *

3.05 E * 06 1.F9E*06 4 59E*06 2.50E+06
12 12 6 2S E-02 8. e. 8. e. e. S. 9.39f*02 8. 5.30f*02 e. ,

2.0M*03 2.64F+02. 1.99E*e2. 2.89D 02 8. 2.06E*03 3.20E*03 3 19E * 03 9.29f*03 9.Se t + 03 ., ,,
1 25E*04 1.32F*04 2.06E*06 3 19E*04 1.HE*04 1.45E*04 1 51 t+ 04 4. 0 M * 04 1. 0 3E* 05 3.f n *05 '

i 6 70E*05 e.45E* 05 2. 04E * 06 2. 04E * 06
13 13 6.29E-02 8. 3. S. 8. 8. 8 8. S. 9. S.

g

e. 3.00000 8. 2.20D 01 0 50002 2.34E*03 4 25 t + 0F 6.24t*03 e.89F* 03 2.stE*03 .. ._ _,5.90E+s3 0.33E*03 1 4 0 E + 0, 2. F9E+ 4 3 1.F3E*03 5.25t*02 1 05E+03 3.09E*03 2.22E*04 f.75 p e5
3.59E+05 2.4?E * 05 3 2FE*e6 1 0tf*0F



_ __

14 14 6.25E-82 8. 8. 8. . 8. 7. 98 E + 81 8. 8. 3.79E + 01 8. 8.

,. _. . . 3.esteet 8. _e. 1.24E+ 0 3 3.66E*O3 a.FSE*03. 2.69E+03 2. 74E + 03 0 39E* g3 3.ttr+04

F.30E+83 4.68E+S3 3 19E+S3 4.59E*03 2.89E*03 2 9tE*03 2.F9E+03 7.70E+03 3.47E*04 2.F5 E* 04 ' -~ ~ ~ "
..._ 3.24E * 05. 3 19C + M_._2 01 E *e6_ 4.45 E* 05; __. .

. .6.25E-82 8. 9. 8. 8. 9.80E*01 8. 8. 8. S. ~ 9. ~ ~ ' - ~
it

15 15

# ~ ~ ~ ~ ~ 7.etE*02 8. 8. 9. 8. 1.30E*O3 4.55E+03 1.19r+0S 1 19E+04 4.3fE+s3
~~ .00E*t3 T .StE*03 3.39E ee3 ~ e.62E+ e3' t.2tt+ 04 %5.36E+43 F.FSE*03 4.81E+03 1 19E* S4 5.93E*43 F

1.54E+85 7. 34E + 05 7.2tE+es 8.

' ~ ~~ ~ ' t &~ 16~ 6.25E-02 'O. -' 8 . ~ 0. 8. 8. ~ 0.
~

8. - -"- ~0. 8. - - 5.
' " ' ' ~ - *?

- '~ -
8. 2.FIE*83 1.trE*04 8. 2.E9E+03 1 14E+ 04 3.28t+04 1.83E+04 1.07E+04 5.50E+ 83 "
t . 34E + e4 6.e 5E * 0 3 ' r.rt r'e 3 2. tee + e 3 3.79E+a3 3. ore + 03 ~ 2.59E+ e3 ~ 3.36E+ss s.54t*0s 2.seE+en -

. _ . _ . _ _ _ . _ . ._..._ ..._..
2,9 Etei__t,1gt+05 1. e 4 E + e 5_ e ._ . __ .. .___ __ _ . ___ y

. . . _ _ _ _ . .. . _ . . _ . . . _ . _ . . ,
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5. Subgroup TOPOGRAPHY - specifies the state code and land

frection for each area element of the spatial grid. This

subgroup must be specified af ter subgroup SPATIAL. This

subgroup supplies the topographical data when no site

data file is referenced or when no topographical data is

requested from the site file.

Sample input cards:

(
710 3

0 3
'

/
...

. 0080880118811981188008?.888880848881900100880940181801808888188088880881101188.0
8

. ... . ..... . ..... ...... . . . . ... .. . .. ... .
11111111111111111111111111111515811111111181111811111188111111118811118188113118

3333333Sti333331313133133f33311333313StilEtt323s3EEtliitti11333It33333333tilltil

3333333333333333333333333333333333333333333333333333333333333333333333333333333

44444444444444444444444444444444444444444444444444444444444444444444444444444444

553555555555555554518585555555555555555555555555555555555'55555555555555555555555

8.8.8888888888888888888888881888888888888880488888088148888888888888881888888888
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The NUM field must either be 16 or zero for this subgroup. If

it is 16, the state codes and land fractions are specified for

each area element of the spatial grid (see subgroup SPATIAL) .

If it is zero, as in the example above, a single state code

and land fraction is applied to the complete spatial grid.
'

?
If NUM=0, the following card is required:

s

Column Mnemonic Format Description

1-3 LSTATE I3 Two digit state code (number
corresponding to order of states
in subgroup ECONOMIC).
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Column Mnemonic Format Description

4-5 FRLAN- F2.1 Land area decimal fraction multi-
plied by 10 (10 = 100% land,
09 = 90% land, etc.)

If NUM=16, one set of cards for each of the 16 sectors, must

be input according to the following format:

Column Mnemonic f Format Description

1-3 ISTATE(I,K) 13 Two digit state code and land
4-5 FRLAND(I,K) F2.1 fraction for area elements in

sector I.

6-8 The data are read into the pair
9-10 of arrays ISTATE and FRLAND as

follows, (ISTATE(I,K), FRLAND
(I,K), K=1, NSI), where NSI is. . .

the number of spatial intervals.. . .

Each card contains the data for. . .

16 area elements. Use as many
76-78 cards as required to specify NSI
79-80 data pairs.

The above set of cards is repeated for each of the 16 sectors. Data

for a new sector begins with a new card.

No parameter modification is allowed for this subgroup.

A representative listing of the TOPOGRAPHY subgroup sample input

data is'shown below,

t

_A

t

|

'

s

,

|

! ,

'
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6. Subgroup ISOTOP_E_ - specifies the inventory of isotopes and

associated isotopic parameters.

Sample input cards:

- ~

-88 1 7.~691 f+ 07 "1.'167E-01'0. ~0. N
E87 1 5.6%E+07 5.278C-02 ~0. ~ 0. 3'

R-SSM i 2~.126E+07 l.967E-01 0.~ 0. T
~~ ~

~

1 6'.'639E+05 ~3.919C+03 0. O. T-95
-

D30 7 4.495E+03 G92tt+03 Ti000C 02T00KroO 3
58 7 7i460E+05 7.~130E+0! ~G000E-02T006E;00 3.
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DTOPE 540 1

|
-. . . +
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. "
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,,.. .. . .

;

::n :::::::::::::::::: n ::::::::::::::::::::::::" """""n""""8"'
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#

( . s. e. s. s. s. s. s. s. s s s.s.s.s s.s s.s s.s .s s s s s s," .s s .t e n e.s s e.s s e n."t n. 4 8 n s n i e n n u n."u n ' u n 8 n n 8 3~...sss " . . ~ . . " . . " " " " " " " """"""" >. ...

The NUM field, 54 in the sample header above, specifies the

total number of isotopes, NIS, in the inventory. A maximum of

54 isotopes can be specified.

NIS cards, one for each isotope, must be input following

the header card. One isotope and its associated parameters

are defined on each card. The format for each isotope card is

described below.

Columns Mnemonic Format Description;

1-8 NAME(I) A8 Isotope name (lef t justified) .
This name must be one of the 54
isotopes listed in Table II-2.

10 IGRP(I) Il Index of the isoto g leakage group
for this isotope (see subgroup
LEAKAGE).
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J Columns Mnemonic Format Description

: 12-19 PARENT (I) A8 Name of parent (left justified).
The parent must be among the
NIS isotopes in the inventory.

!

21-30 SACT(I) E10.3 Isotope inventory in the core at'

the time of the accident (curies).

31-40 HALF (I) E10.3 Half-life (days). ,

| 41-50 VD(I) E10.3 Deposition velocity (m/sec).

51-60 RLAM(I) E10.3 Rain depletion switch. The value
' of the rain coefficient C [sec-1
{ (mm/hr)-1] in the washout coeffi- '

|
cient A = CR of the rain deple-

! tion equation is determined by
the value of RLAM(I).*

Tne index I corresponds to the order of the isotopes in the

inventory list. The isotope and parent names must be spelled

exactly as shown in Table II-2 below. Only the 54 isotopes
!

given in this table may be used.

Table II-2. List of Valid Isotopes,

1

j 1 Co-58 19 RU- 10 5 37 CS- 134 |

2 CO-60 20 RU-106 38 CS-136
3 KR-85 21 RH-105 39 CS-137
4 KR-85M 22 SB-127 40 BA-140
5 KR-87 23 SB-129 41 LA-140
6 KR-88 24 TE-127 42 CE-141
7 RB-86 25 TE-127M 43 CE-14 3

,

8 SR-89 26 TE-129 44 CE-144
9 SR-90 27 TE-129M 45 PR-14 3

10 SR-91 28 TE-131M 46 ND-147
11 Y-90 29 TE-132 47 NP-239
12 Y-91 30 I-131 48 PU-238
13 ZR-95 31 I- 132 49 PU-239'

14 ZR-97 32 I-133 50 PU-240
15 NB-95 33 I- 134 51 PU-241 1

16 MO-99 34 I-135 52 AM-241 |
'

17 TC-99M 35 XE-133 53 CM-242
18 RU-103 36 XE-135 54 CM-244 |

*When the value of RLAM(I) is zero, CRAC2 uses for C the value O.
When the value of RLAM(I) is nonzero, CRAC2 uses for C the value
1.0E-4 for stable weather and 1.0E-3 for neutral and unstable
weather.

2-38
t

1
_. _ _ _ _ _ - _ . _ - _ _ _ _ _ - - _ _ - _ . . . . _ - - - - _ _ . . -



If parameter modification (PARMOD = "YES") is specified in

the header, the following card is required between the header and

isotope cards.

Columns Mnemonic Format Description
__ __

l-10 CSACT E10.3 Multiplier for the NIS activity
values in the array SACT.

11-20 CVD E10.3 Multiplier for the NIS deposition
velocity values in the array VD.

21-30 CRLAM E10.3 Multiplier for the NIS rain deple-
tion switch values in the array
RLAM.

A representative listing of the ISOTOPE subgroup input data is

shown below.

'

1
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7. Subgroup LEAKAGE - specifies the release identification,

the associated release parameters, and the fraction of the

total core inventory which is released for each isotope

leakage group. This subgroup must be specified after sub-

group ISOTOPE.

Sample input cards:

Stat 7. 0U03 ' 7. 0U01 5. 0E31 3.00:01 COUD2 2~0E 0FCot 033-

LY = 2 3!00C-06~ 2.5
-

0.~5' f.~ 0 ifD 6C 06-~fD. - N
-~~- '. OE-Of-' 5. 0E-02 4. OE-of 3.~0E!03%9.0E-01 6iOE-03 " 7.OE-01 ~ 4.0E-01 4

LY B B ~ s!00E-07'2.'5 0.5 1.0~ ~ 3762E'07 7 5. T
970t 01 6.~ct-03~ 7. 0C 01 COE!01''~ <!0C0i~5. 0E-02 COU01 3 0U6B-

uma 4. 00c:07 r s 0.5 1. 0- rast Os es.
EAkAGE 15 NU 3

t
1

-

e

18,818 4 8 0 019 8110 011010 8 0 0 8 0 8 8 8 810 8 810 8 8 8 8 0 8.0 8 810 t :1.3 8 01118 8 8 0 8 0 9 811181910 8118 819.1,;
. . . .. . .... .. . . ......m.... .. .....n .... ... . < ... ,.

I.-|
si i siiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiticisinitisi !!|
::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

i

33333333333333333:3333333333333333333333333333333333333333333333333333333333333
'

44444444444444444444444444444444444444444444444444444444444444444444444444444444
Ii m u n m o n n u m. n n. m u n n n n m o m u n n m n n n m m u u mi j .

nensssssssssisis8sisussisu sI8sususussssusassssisssisuissuisissiman [
,,,,,_,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,i,,,,,,,,,,,i,,,,i.... ,,,,,,,,,,,,,,,, -

/

88080808888888808888888Is188881881588881188III48881888e88881888IIsIIIe1888881888 j

J

q. I. l. I. I. I. I. l. i.I I.I. I t i.I f. 9 9..I I I .I I. 9 9. 9 3 9 918 3 9 9 9 9 9 9 9 9.19.I .l .i e s I I .e e. .e e 3 s t 3. 3 9 3 3. 3. .g 3.I .3 3 g i. g 3 0 3. g e e I..t/
tS

... . . . . . . . . .. . . . ... . ... - . .. ...

The NUM field, 15 in the sample header card above, indicates |

the total number of leakage categories, NPB2, to be evaluated.

A maximum of 15 leakage categories can be specified.

The set of data cards for one leakage category is pre-
4

sented below. There are NPB2 se ts of cards in the complete

subgroup.

Card 1 in the set identifies the release and specifies

the associated release parameters.
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Column Mnemonic Format Description

1-8 LN AME(J ) A8 Name of release category.

11-20 P(J,2) E10.3 The probability associated with
this release. The program will
automatically normalize the sum
of the probabilities over all
release categories to one. This
normalization can be suppressed
by an option switch, NORM, in
subgroup OPTIONS.

21-30 TL(J) E10.3 Time between reactor shutdown i

and release into the atmosphere
(hours). Used for isotope decay
calculations.

31-40 DR(J) E10.3 Duration of releaEe (hours). This
parameter is used to compute the
cloud expansion factor, EF, where

(DR(J)/.05)O, and O isEF(J ) =

defined as .2 for DR(J) < 1
.25 for DR(J) I 1.

DR(J ) cannot exceed 10 hours.

41-50 TLL(J) E10.3 Warning time (hours). The time
from officially being warned to
the beginning of the atmospheric
release. Used in evacuation
modeling.

51-60 FPR(J ) E10.3 Sensible heat rate (Calories, gm/sec)
due to thermal heat content of the

: released gases. Used in plume rise
calculation.

61-70 RH(J) E10.3 Release height of plume (meters).
If the release height is less
than the building height, the
plume is assumed to be entrained
in the building wake and the
release height is set to ground
level.

The remaining cards in the set define the leakage fractions for I

each of the accident l' kage groups. NGRP is the number of
i

isotope leakage groups, where NGRP is the maximum value of IGRP

for the isotopes specified by the ISOTOPE subgroup.
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Column Mnemonic Format Description

1-80 FLEAK(J,I) 8E10.3 Fraction of each isotope group
to be released into atmosphere.*
No more than 10 isotope leakage
groups can be defined. The
leakage fraction data are read
into the array FLEAK as follows,
(FLEAK(J,I), I=1, NGRP). Use as
many cards as required to define
the NGRP isotope leakage groups.

The above set of cards must be repeated for each leakage category.
I

The index J corresponds to the order of the leakage categories

in this subgroup.

I f parameter modification (PARMOD = "YES") is specified, the

following card is required after the header card:

Column Mnemonic Format Description

1-10 CTL E10.3 Multiplier for the NPB2 values in
the array TL.

11-20 CEF E10.3 Multiplier for the NPB2 values in
the array EF.

21-30 CTLL E10.3 Multiplier for the NPB2 values in
array TLL.

31-40 CFPR E10.3 Multiplier for the NPB2 values in
array FPR.

41-50 CRH E10.3 Multiplier for the NPB2 values in
array RH.

A representative listing of the LEAKAGE subgroup sample input

i data is shown below.

*The sample input data shows eight isotope leakage groups as
described in Chapter 2 of Appendix VI of the Reactor Safety
Study. These groups are Xe-Kr, organic I, I, C s- Rb , Te-Sb,
Ba-Sr, Ru, and La. In the reference case data, all iodine
isotopes are assigned to the iodine group, i.e. leakage group 3.
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Su8 Grot P LEAKAGE
~ ~ ~ ~ ' ~ " ~ - - * ~~ '' -- - n

p._ PAR AMTER NP82 SET 70 15 . _ _ . , _ _ _ _ _ _ _ , ._,_ _ _ , . _ , _ - - - - - _ . . . _ _ , _ _ _ . ,,

.,
. * * * IMPUT ISOTOPIC LE AKAGE FRACf 1045 * * * - ~ ~ ~ ~ ~ ~

-- ' - - - - - *t

. '
1 PWR e SA PR0 8-P 8 J. 29 f!WE TO RELE ASE E N P ANSIO4 FACTOR WAGNIDG f!4E SENSIBLE NEAT ' tCAL/SECD RELE ASE NEIGNT "' W

4.00$E-GF 2.500E+00 1.5 0 $E * 00 1. 0 0 0E *0 0 1.190E*06 2.500E*01
"d

~ GROUP - LEMAGE FR ACTION 1-9 00E-01 ~ ' ~ ~2-6.00E-03 3 -F. 00 E-01.. 6 -4. 0 9E-01 5-4.00E-01 ~ 6-5. 0 0E-0 2 F-4. 0 0E- 01 0-3. 0 0E-0 3 - ~ ~

2 Put a 18 PROB-PtJ.29 f!ME TO RELE ASE ENP AWSI ON FACTOR WARN 1DG ftME SENSt91E HEAT (CAL / SECS RELEASE HEIGHf G

5.000E-OF 2.500E*00 1.5 05E * 0 0 1.000E*00 3.620E*0F 2 500E*01
GROUP - LEAKAGE FRACTION 1-1 0 0 E-01 2-6 00E-03 3-F.00E-01 6-4.00E-01 5-4 00E-01 6-5 00E-02 F-4.00E-01 0-3.00E-03

~

'd,

3 Put a 2 P R 08-P 8 J. 23 ' f t ME TO PELE ASE'- EIPANSION F ACTOR' WARNihG f t1E - SENSISLE ' HE Af'IC AL/SECl ' 'RELESSt NEIGHT --~- ~
"-

3.000F-86 2.500E*00 1 505E*00
~

1. 0 0 0E * 0 0 1.tFEE*0F 1 000E*01
- - "

Group - LE AKAGE FRACTION 1-9 00E-01 2-F.00E-03 3 - 7. 0 0 E-81 ' 4-5. 0 0E-01 5-3.00E-31 6-6 00E-02 7-2 00E-02 9 4.00E-03''

4 PMR e 3 PR 08-P t .h ti FINE TO RnEASE ERPANSI04 FACTOR W ARN!bG fIME SENSISLE HEAT' (CALMECf RELEASE HEIGHT' -'- M*

4.000E-06 5.000E*00 2.340E*00 2. 0 0 0E *0 0 4.200E*05 1 000E*01
GROUP - LE MAGE FRACf!04' 1-0.00E-01 2-ti.'0 0E- 0 3 3-2.00E-01' 4-2.0 0E-81 5-3 00E-01 6 *2.4 0E-0 2 7-3. 0 0E- 02 0-3.00E-03 ~ ~ ;l

'W
5 PMR e 4 P R08-P t J,29 f tpf TO RELE ASE EIPANSION FACTOR WARNtmG f t4E SEMstBLE HEAT SCAL /SEC) ' RELESSE HEIGHT

,,. ,
2. F 0 3E * 00 2. 0 0 0E *0 0 F.000E*03 1 000E*01

"' *8'5.000E=0F 2.000E*00
GROUP - LEMAGE FRACTION 1-6.00E-01 2-2 00E-01 3 -9. O S E- 8 2 4-4.00E-02 5-3. 0 0E-0 2 6-5 00E-03 F=3 00E-03 0-4.0 0E-0 6 '

~6 ^ PWR 'a 5 PR08-P8 J.29 ''f!ME to RELE ASE "EFPamS!f% F ACTOR" uASN!WG T14E ' SENSISLE HE AT' t C AL/SECl '~ RELEA SE NEIGNT
-------si

y o_ '
F. 0 6 8E-0 F 2.000E*00 2.99tE*00 1.000E*00 2.tOSE*04 f.000E*01 ~~"

GROUP' - LEM AGE FRACTION t-3.00l-01 2-2 00E-03 3 -3. 0 0 E-0 2 4-9. 0 0E -0 3 5-5 00E-03 6 -1 0 0 E-0 3 F-6 00E-44 0-F.00F-05
g

,pm u ~ ' RELEASE HEIGMT
'

,gs F PWR = 6 PP08-PtJ.25 f!ME TO RELE ASE ENPANSION FACTOR MARm!>G fi4E SENSISLE HEAT (C AL/SECl
t .2 0 0 E * 01., _. _ 3.76 tE * 0 0 t . 0 0 0E * 0 0 _ 0.

_ _
1.000E*01

s._, . . . . .

6. 0 0 0E- 0 6 _ 1-3 00E-012-2 00E-03 3-0.00E-04_4-0.0 0E-0 4 5-1 00E-03_6-9 00E-05~7;F. 0 0E- 05 0-1 0 0E405 , *
GROUP - LE MAGE FRACTION

"~~M

8 FWR = 7 PR08-P8J.21 TIME TO RELEASE EuPANS104 FACTOR W ARNING f!4E SENSISLE WAT'8 CAL /SEC) RELEASE HEIGNT
4. 0 0 0 E- 05 1. 0 0 0E *01 3*T6 tE * 00 1. 0 0 0E *0 0 8. 1 000E*01 ~~"y .F-1 00E-06 6-2.00E*4FGROUP = LEMAGE FRACfl04 1-6.00E-03 2-2.00E-05 3-2 00E-05 4-1 00E-05 5-2. 0 0 E -0 5 6-1 00E-06

~9 'Put m 0 ' PR08-Pt J.23 ''f tME 70'RELE ASE~EXPANS104 FACTOR ~NARN!kG f!4E~ SENSIBLE'WAf tCAL/SECl-RELEASE NEIGHT
- - '''""~#

-

~

4. 0 00E-0 5 '5.000E-01 1 505E*00 8. 8. 1.000E*01 #

GROUP - LEMAGE FRACTIO 4 . 1-2.00E-03 2-5 00E-06 3-1 00E-04 4-5.00E-8 5-1 00E-06. 6-1 00E-00 'F-0. 0-0.

it PW R = 9 PR08-PtJ.25 f IME TO RELEME ' ETPANSION FACTOR N ARNING TI4E SEMS!8LE HEAT SCAL / SECS RELEASE NEIGHT
5.000E-OL___.. 1 50$E * 00 0. 8. 1 000E*01

. . . _ .. . _ 4.000E-04 _. 1-3.00E-06 2-F.00E-09 3-1.00L-07_ 4-6. 0 0E-0 F 5-1 00E-09 6-1 00E-11 F-0. 0-0.
. _ _ _ _ , _ .

GROUP - LE MAGE FRACTION
~

' 84 R' e 1 PP08-PtJ.25 f!ME TO RELE ASE EEPANS104 FACfot waterwG TIME ' SEN$tBLE HEAT ~tCAL/SECD' RELEtrSE MEIGHT
~ -

11
1.000E-06 2.000E*30 1 505E*00 1.500E*00 0.600E*06 2.9 0 0E *01

GROUP - LEMAGE /RACTION 1- 1. 0 0 E * 00 2-F.00E-03 3-4.00E-St 6-4. 0 0E -01 5-F.00E-01 6-5 0 0 E-0 2 F-5. 0 0E- 01 0 -5. 0 0E-0 3
, .

,-

12 SWR e 2 PP08-PtJ.23 f !ME TO RELEeSE ' E XP A4SION FACTOR' WARutMG f!4E SENSISLE HEAF tCAL/SECl~ RELEASE NEIGHT
^ ~~ ~ '~

6.000E-06 3.000E*01 2. F0 3E * 0 0 2 000E*00 3 090E*06 1.000E*01

GROUP - LE AKAGE FRACTION 1-1 00E*00 2-F.00E-03 3-9 00E-01 4-5.00E-01 5-3. 0 0 E-01 6-1 00E-01 F-3.00E-02 0-6.00E-03e

.

13 SMR e 3 P R 08-P t J. 2) f!K TO RELE ASE EXPAWSIDM FACTOR WARNING f!1E SE4518tE WAT (C AL/S EC) RE LE A SE NFIGHT
2. 0 0 0E-0 5 3.000E*01 ... 2.F03E*00 . 2. 0 0 0E *0 0 . 1 600E*06 2.500E*01 _..4

GROUP - LE AK AGE FRAC TION 1-1.00E*00 2-7 00E-03 3-1 00E-01. 4-8 00E-01 5-3 0 0E-S t 6-1 0 0E4 2 _7-2 0 0E-02 6-4.00E-03o

.c

14 ft W S e 4 Pp08-PEJ.25 f!ME 10 # ELE ASE EXP ANSIon F ACT OR WARNthG f t4E SENSIBLE HEAT IC AL/ SECS RELEASE HEIGHT.H

2.000E-06 5.000E+00 2.515E*00 2 0 0 0E * 0 0 9. .

2.500E+01 .,

C#0UP - LEAKAGE FRACTIOM t- 0. 00 E - 01 2-F.00E-04 3-0.00E-04 4-5.0 0E-0 3 5-9.00E-03 6-6 00E-04 7-6.OSE-04 0-1 00E-04.s

15 BWR = 5 PROB-P8J.28 f inE TO RELE ASE E EP AMSI ON FAC104 NARNtpG T14E SEMSISLE HEAT (C AL/S EC 3 RELEASE MFIGHT
1.000E-06 3 500E*00 3.162E * 00 8. S. 3 500E*02 . , ,

GROUP - LE AK A GE FRACit04 1-5.00E-06 2-2 00E-09 3-6.00F-11 6-4.00E-09 5*0.00E-12 6-0 00E-86 F-0. 0-0.

,



8. Subgroup DISPERSION - specifies the reactor building dimen-

sions and the special wake and rain depletion options.

S_ ample input cards:

00.0 25.0 0~34 0 3
TsPtasttu 3

e e ..

I t. '. I. I. I. *. I. I. 4 0 8 4 8 8 8118.1118118 8 818 8 8 8119 8 818 818 8 818 0 8.:.18 818.s 8 :1.I .9 8 81118118 8118 8 81118. .... .. .. ...... .... .. ... . ......
3:188111113t111111111111811118ttt1891111111s10111111138111133 13331111:131111113

ft.tti.tttttttttttttttttttttttttttttttttttttttttJttttttttttttttttttttittttttttti

33333333333333333333333333333333333333333333333333333333333333333333333333333333

4444444444444444444444444444444444444444444444444444444444444444444444444444444

5558.5855.5555883555555684$3555635555865355555555555555938858555555555555s555555

ssssssss.ssssssssssssssssssssssssssssssssaissssssssssssssssssssssssssssessassses
Ill.IIIIIIllIllI113IIIIIilfitIIIIIIIil7IliIItilliIIp3Iap313)33333333337pppppp33y

,

8488888888IIIII8I:8III18818I888818I8IIIIIs488888888IIIII:I31883 II38:Ig8s1818338

q . '. I. I. S. . S. .' I. I .I. t I .I I I I. t. I I .I .I .I ,I .I .9 9 .I .I I. I I. .t .t t t. .I t I .I .t .t. .t .I .e .I .t .e I .I .I .I, t, .t .g I I. .I .e .g I .g I .g i .t I. .e .I 3. e I,, t,, .I g 3 3 3 3. .g
t /

.;. ... ... . . . .. .. , .. .... . .
-

j

The NUM field for this subgroup is ignored.

One card with the format described below must be input

following the header card:

Column Mnemonic Format Description

1-10 BUILDL E10.3 Reactor building length (meters).

11-20 BUILDH E10.3 Reactor building height (meters).

21-25 MWAKE IS Number of spatial intervals for
special effects of a wake domi-
nated plume. For a plume not
dominated by wake ef fects, set

- MWAKE = 0.

26-30 IRDEPL I5 Rain depletion switch.
0 - unaltered deple tion model .

34 - The radius of spatial inter-
val NSI is redefined to be
2000 miles. The average
population density for the
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Column Mnemonic Format Description

U.S. of 78 people per square
mile is assumed for this area.
The activity left in the cloud
is depleted in this interval
by incident rain (0.5 mm/hr).

31-35 LIRAIN I5 Rain option switch.
0 - observed rain, i.e., the hourly

rain data from the meteorologi-
cal information.

1 - rainfall ignored, i.e., all
rain information in the meteoro-
logical data is ignored.

2 - incident rain, i.e., a rainfall ;

rate of 0.5 mm/hr is substituted
for all occurrences of rainfall
in the meteorological informa-
tion.

No parameter modification is allowed for this subgroup.

A representative listing of the DISPERSION subgroup sample input

data is shown below.

- -'SueGnour otSetast
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ "'

_ __ AnartrEn SET 70 e -_ _ _ _ . - - _ . - - - - - -,
,

. . . t he uf sutterNG. u Art. ANo RAIN esT A * *4-

'Ou!LOL aE ACTOR SUILDING LENGTH t ND
- ' ~ - ~ ' 3.egetest

._,9UJLDH___ __ RE ACT OR SUILDING HEIGHT , , , .

_ t.50$tegt(N)
0

NutKE E OF INTERWALS FOR SPECI AL MAKE EFFECTS
18DEPL e 34 f tstNS Oss Ra th FOR TW LAST INTERW AL 34 ~

si g. OR 2 REQUESTS OSSERVED RAINe S
'- LIRAIN e

' ~ ~ ~ ~
NO RAIN t RAINF ALL IGNOREOS. OR ~~ '~

ItsC10ENT RAIN. DES PECT !WEL Y
, . _ . - . - . . .

.
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9. Subgroup EVACUATE - specifies the emergency action data,

including the choice of evacuation model and the con-

stants for sheltering, shielding, and evacuation. This

subgroup iust be specified after subgroup SPATIAL.

Sample Input Cards:

/ 6045. 90. 165. 3. O ;
/ 2.6(,E!4~~~P E 4 1.33E-4 7 66E;4' 3
/ .75 1. ~ R7 ---- ~;75

~

.33 .5 . 05 .33%
/ 0. 5. 447 14.0 24 f35. t4.0 2. 3

-

/ 0. 0. - 0.' ~ 0. ~0. 6. 2. T
/ 0. O. O. D. O. 14.0 2. T
/ .3 5. 4.47 14.0 24135- 14.0 2. 3- ~

/ .4 3. 4:47 14.0 24135. 14 0 2. T -

/ .3 1. 4 47 14.0 ~24135. lEb 2. T I
- -

vAcuATE 6 kl MD
'

.

*
i.

.. . l

.:..:,:........s,. 88.........el s8,s... ......... .......s. .................. |

.......... ., ... ... ..... ... . ....... ............... ... .... .... ........

s1.11.191111181111111111111811111815l1111881111111118111113811188341!I8188411184

13 3 3 31 t 3 3 3 3 3113 811111113 3 31131113 t ili t t i t i t t t t t t t t t t t t t t t t t lilii t t t t t t i t t t t i t i t t

133.33.3333333333333333333333333333333333333333333333333333333333333333833333338
/4444.44444444444444444444444444444444444444444444444se64444444444444444444444444

.ssiss.:ssssisssisissiisisis.sssistins.ssssssassisisisssisisssisssiisssisitsits

88888888,88888,884,88888.88888 $58888888.88888888888888888888888888 888,88888881

IIIIIllIIIll'. 133373313771817378111333 filflittillillittililliIIJIEl113IIIITillfil

/.......... 8 8.......:........ 88,,8.. 8..s,88,8:8...... 88. 8.......,8,,,,,,,8.

s /
q . s. i. s. e s , s. e. s.s. i.s.s .e e a s s. s e o s s e. s e. t.s. e e s. e e s. e e e .s .e .i .e .s .a .s .e .e s o .s. s e s ., .e s s .e ..e .s s ...s .e. .s .s o.s s. s e. e.s. e e .s...j. . . . . . . . . . . ... . ... . .. ... .. . .. .

The NUM field, 6 in the sample header card above, specifies the

number of evacuation strategies, NEVAC, to be defined. No more

than six strategies are allowed. The weighted evacuation sce-

nario is the weighted sum of the strategies. The impact of each

evacuation strategy on early effects consequences is evaluated.

In addition, the impact on early effects consequences for the

weighted evacuation scenario is evaluated. The impact of evacu-

ation on the later.c effects and evacuation costs is based only

on the emergency action data defined in the last evacuation

strategy.
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Following the header card, one card corresponding to each

evacuation strategy is required. The format of each strategy

is described below.

Column Mnemonic Format Description

1-10 EVCON IN ( 1,J ) E10.3 Probability of evacuation with
strategy J in the weighted
evacuation scenario. The sum
of the evacuation probabilities
over the NEVAC evaluation stra-
tegies must be 1.0. )

11-20 EVCONIN ( 2,J ) E10.3 Time delay between officially
being warned and beginning
evacuation (hours).

21-30 EVCONIN ( 3,J ) E10.3 Evacuation speed (meters /sec).

31-40 EDIST(J) E10.3 Maximum evacuation distance
for downwind sectors (intervals).
People living in the spatial
intervals within this distance,
including the interval specified,
will be evacuated according to
the evacuation scheme specified
in EVCONIN(7,J ) . People's
exposure to air and ground
contamination will depend on
the scheme selected. People

i

living in spatial intervals
beyond this distance will be
exposed to ground contamina-
tion for either 1, EXPD(J), or 7
days. The exposure model is
determined by the switch IEXPD
and the exposure duration EXPD(J).

i

41-50 EVCONIN( 5,J ) E10.3 End of evacuation distance for
evacuees (meters). Distance
from the accident site at which
evacuees complete their evacua- |
tion. 1

1

51-60 SDIST(J ) eld.3 Maximum sheltering distance for
downwind sectors (intervals).
People living in the spatial
intervals within this distance,
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Column Mnemonic Format Description

including the interval specified,
will be sheltered if they do not
evacuate. The maximum sheltering
distance cannot be less than the
maximum evacuation distance. The
time at which sheltered individuals
are relocated is determined by
IEXPD and EXPD(J).

61-70 EVCONIN(7,J) E10.3 Evacuation model option:

1.0 - constant velocity evac-
uation model (WASH-1400
model).

2.0 - detailed tracking of
evacuees, allowing for
delay, shelter, and
movement of the evacuee.

71-80 EXPD(J) E10.3 Exposure duration (days following
deposition) in the non-evacuating
intervals for the case when the
switch IEXPD has the value 1.
(This value of exposure duration
applies only when IEXPD = 1.)

This evacuation card corresponds to evacuation scheme J.

The shielding data, breathing rate data, evacuation cost

data, and duration of exposure switch do not change between evacu-

ation strategies. These data are read from the three cards which

follow the evacuation strategy cards. The format of these cards

is described below.

Card Column Mnemonic Format Description
,

1 1-10 SHFAC(1,1) E10.3 Cloud shielding for stationary
evacuees (effectiveness factor
between 0 and 1 where 1 means
no shielding).

11-20 SHFAC(2,1) E10.3 Cloud shielding for moving
evacuees (effectiveness factor
between 0 and 1).
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Card Column Mnemonic Format Description

21-30 SHFAC(3,1) E10.3 Cloud shielding with shelter-
ing (ef fectiiness factor
between 0 and 1).

31-40 SHFAC(4,1) E10.3 Cloud shielding with no emer-
gency action (effectivness
f actor between 0 and 1) .

41-50 SHFAC(1,2) E10.3 Ground shielding for station-
ary evacuees (effectiveness
factor between 0 and 1) .

51-60 SHFAC(2,2) E10.3 Ground shielding for moving
evacuees (ef fectivness factor i

between 0 and 1).

61-70 SHFAC(3,2) E10.3 Ground shielding with shelter-
ing (effectivness factor
between 0 and 1).

71-80 SHFAC(4,2) E10.3 Ground shielding with no emer-
gency action (effectivness
factor between 0 and 1) .

2 1-10 BRATE(1) E10.3 Breathing rate for stationary
evacuees (cubic meters /sec).

11-20 BRATE(2) E10.3 Breathing rate for moving
evacuees (cubic meters /sec).

21-30 BRATE(3) E10.3 Breathing rate with sheltering
(cubic meters /sec) .

31-40 BRATE(4) E10.3 Breathing rate with no emer-
gency action (cubic meters /sec) .

3 1-10 EVCOST(1) E10.3 Radius of circular evacuated
area near the reactor (meters) .

11-20 EVCOST(2) E10.3 Width of evacuation arc for
downwind sectors (degrees).

21-30 EVCOST(3) E10.3 Direct evacuation cost j
(dollars per evacuee) .

31-40 EVCOST(4) E10.3 Maximum release duration 1
(hours) for which the keyhole
shaped evacuation case model
is to be applied.

i

I
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Card Column Mnemonic Format Description

41-45 IEXPD 15 Duration of exposure switch:

-1 - People in the non-evacuating
intervals will be relocated
at 7 days following deposition.
But if the 7-day external
total bone marrow groundshine
dose approaches lethal levels
(200 rem), relocation occurs
at 24 hours.

0 - People in the non-evacuating
intervals will be relocated
at 24 hours following deposi-
tion.

1 - People in the non-evacuating
intervals will be relocated
at EXPD days following depo-
sition.

Reductions in inhalation doses due to sheltering or respiratory protec-

tive measures can be included by reducing the assumed breathing rate.

No parameter modification is allowed for this subgroup.

A representative listing of the EVACUATE subgroup sample input data

is shown below. su0 croup Evacuate
FAPANETER.._ SET 70 .6 _ _ _ . . _ _ __._

* * * raruf EnteGEncy afsp0NsE CAT A FOR - 6' sTRArEGIEs * * *

.

- 'CONIN1leil PROSABILITT 0F~S T'O'A T E'GY 80-13 3 000E 81Ev
~ ~

1
EWCONIN82,88 TIME DELAY SEFORE EVACUATION _EMR$ 5 ._. 1.000E*00
EvCONINf3,18 Evacunf!ON SPEED (M/SI 4.470E*00
EWCONIN14 ell MARINUM O!5T ANCE OF EV ACU ATION .jM L__ __ 1. 6 09E* 04 .
EvC0Nikt5 ell O!ST ANCE se0VED BY EV ACLEES ins 2. 414E * 04,

_ EWCO stN 86 e19. 5FELTERING RA CIUS tMI . _ 1. 6 09E e 04_
EvCONINt7 18 ECACueTION SCHEME (1 OR 28 2.000E*00

.EEP0til esp 0suRE ouRATION (OAvst 9.

l EWC0 KIN 41,29. PROSASILITY OF STRATEGY 10-11 4.000E-01
EvCONINt2,29 TIME DELAT GEFORE EVACusTION (MRSS 3.000E*00

4.470E*00. EvCONIN t 3 e t t_. E V Acue T10N SPE E O. tn/S) _ _ _ .

(MI 1. 6 09E+ 04EvCONINt4,2) M ANIMUM 015f ANCE OF EV ACuAf!ON
.EvCONINt5.21._DISTAdeCE MOVED tv Ev&CLEE3_ int E.414E+04 ___

EvCONIN f 6,29 SHELTERING RAE!US Inl 1 6 09E + 04
_EvCONINtFa2) . Evacuation SCHEME . 41 OR ll 2.000ft00

ErP0028 EIPOSURE DURATION 40AYS8 8.

~ ' OMIUte 33 PROSABILITY DE STS AEEGY 10-13 3. 0 0'0E'* 01EvC
- ~

_ EvCONth t2,33_. TIME DEL AY SEFORE EVACu&IION iMRSI 5, 0 0 0E * 00 _.,_,
EvCONINf3,33 EvacueT!oss SPEED IN/SI 4.470E*00

_ EvCONIN t4,39_ M AE1 MUM OIST ANCE OF EV ACUATION tfli 1 6 0 9E * 0 4_ __
EvCONINil,38 O!5TANCE MOVED Sv EvacutES (Mt 2.414E+04

_IVCOMIN ta a 31_.3 MELTERING R A01US_itu_ 1,6 0 9E t0*
EvCONINEF.39 EvacunTIon SCHEME 11 OR 28 2.000E+00

.12PD tJ8. _ _ EXPOSURE DURATIQM .tDAYS! Da___
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EWC0 min (1,6) PROSASILITT OF STRAftGY ( 0-1) O.
E vC 0mi n( 2. 4) ''ut DkLAY BEFC#E fvaCUATION (mal) 0.
EvconInt3,4) EVACUATION ytte (m/3) D.
EvC0 min (4,4) mAIlmum DIST ANCE OF EVACUAf ton (m) 0.
EvComtm(5.4) DIstants movte av tv4Cutts (m) 0.
EvconInte,4) ustLTruIns m ADIU3 (m) 1. 6 0v t * D4
EwConta(F,4) tv4CUAT30m Statut (1 On 2) 2.000t+00
EIPD(4) ERPOSWE Dup Af tom (Dav$) O.

Evtonta(1,5) PROSASILITT OF STR Af tGT (0-1) 0.
(vtoute(2.!) ?!nt StLav SIFOst tvACUAi!0m (met) O.
tycoulu(3,33 EVAcuAT.on ytto (m/s) g.

EvConIm(4,53 mal (IsaJus DISTAmCE OF EVACUATION (m) 0.
(WCom!N(5.5) D!stessCt se0 Vie et tvatuttl (m) O.
Ev6pmante,37 EustLTruIns uADIU3 (m) p.

(VConte(F,5) EVACUATION Statut (1 08 2) 2.000t+00
(IPD(5) IIPolunt DUBATION (DAY 1) 0.

EWCouln(1,6) Pe00ASILITT OF Sft AttG7 (0-1) 0.
EvC0mtm(2.6) TIset DitAv StF0et EvaCUAT10m (mes) 5.000t+00 ~

tyconIu(J,67 ryAcuATIon ytto (mis) 4.4 rot-gi

tvC0 min (4,4) mAstetJBI DISTANCE OF Ev&CUA?!Om (m) 1.609E*04
tycomtm(5,6) DISTAsett se0Vf D sv EvaCUf f 5 (m) 2. 414 t * 04
av6pmante,43 Ent L T aw i nq. u AgIU5 (m) i .eper + p4

EvConta(7,63 EVACUATION Statut (1 0* 2) 2.000E+00
(IP0(6) (IP05URt DUB 47!0m (9475) O.

SmFAC(1,1) Clove SmitLD!IeG = STATIONAAT PEOPLt 7.5 00f -01
SmFAC(2,1) CLOUD SN!!LD!a6 - fuDv!m6 tvACUtts 1.000f*00
SmFAC(3 1) CLOUo SmittelmG - Sattttelm6 5.000t-01
W TITT llWFTTLoIns - no === srucT AETI C r.5 Dot-Di

-

SmFAC(1,2) 680UND SallLDING = ST ATION AAT PEOPLt 3.300t-01
SmFAC(2,2) 680usse ses! ELD!a6 - m0Vlm6 tvatuttl 5.000t-01
Ec(3, U Eummus MIEL3In6 - EustLMIuE 5.000t-02

-

SmFAC(4,2) 6AOURD Sh.tLD!ss6 - Is0 EsutR6tmCT ACT!0ss 3.300E-01

W ATitl) WI ATulIBE N ATE ET ATIDuRRY EVAcUtti 2. 66 DE -04
'

teatt(2) getAfulm6 Raft pq0 vim 6 Ev& Cutt $ 2.660t-04
esattt3) estAtulas6 eAft SatLftalm6 af610m Oet 1.330t-04
W ATute) mRE ATaluE R ATE 3mELTEEInE Er6 ION TWO 2.66DE-04

_ .

tvColt(1) eA01US OF CleCutes Asta tvat stas REACT 0A 8. 045 t * 03
TVfDzT(a WIoTis or tvAcuATre auc (ptsatts) v . coot . p '.

~

tvC0$f(3) EV ACU ATION DIstCT COST (SifvACutt/D AT) 1.650t*02
fvCOST(4) mAI DW ATIOer Cf Sillait FOR KEY Sm4Pte tv4C 3. tiO0t * 00

IEEPD DURAf!0se CF (IPGfunt Sm!TCm 0
_ . _ _ .

|

|
,

1

|
|
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10. Subgroup ACUTE - specifies the acute effects due to earlyj

exposure to the radioactive cloud that are to be studied

and the supporting dose-mortality and injury data for each

organ.
;

i

; Sample input cards:

In Ct:0 s.ETO 1.ETO 1.[10 1.0 1.0 0|0h
L 3000. 10F0.1 25fo. 250s. . e5 1.0 e. T

IDIG 3600. 3000.1 6000. 6000^. .05 1.0 8. ~h'

! 1s0. 3e0. 370.- .36 .e 0. 3.

50(io. 14900. 22400. 24000. .24 .73 1. T!
-

2004. 5000. 5006.:T WALL ~5006. 1. 3. 3. T
'hAMtou76. 400. 5fD. 615. .e3 .5 1. T

7 3

II,',' O.. I. e I . . f 18 0 8 8 III B 0 018 8 8 0 0 0 5 Il B Ii s 10 0 8 8 8 0 s 0 0 0 8 8.s 8 0 0 0 s.8 8 0 0 8 0 8 0 8 0 0 0 9 0 0 0 s 8 O fseseess es.eesespeen.semas,sesosassesseeeeesse.genessonsussa seessemeen.emesmess
.38811111888888811111111881111851811111188111888111118813118881tlll!lllllllllll

It t 2 f!3 2 2 2 3 2 3 312 8 t t!!!!!!Illit t t t t t!!alf fit t t t t t tlit tiltlit t!!!!!!Illit hf flif fit
3,3.3333333333333333333333388333333333333333333338838833333333333333333338333333

44,44444444444444444444444444444444444444444444444444444444444444444444444444444

till,985858555591858586555555555555555555555555555555555555581585884tllllllillll
,

sessssssssssssssssssssssisessassassssssssssssssssa..s sssssssssssssssssssssssses p

18Ill13filllllllllllllit.IlitiIIll!IIlllIIIII113183Il883I8333331313Illililllllll /
j
-

.s. ............. .. ....... ....... .......................... l...ss.......... /

y e.......s.i..s .l.. ...s .............. ...... ............... ....... . .. s.i...... ,

....s. ....... ...... ...e............................................... e.. j

The NUM field, 7 in the example header above, specifies the

total number of acute health effects, NEARLY, to be studied.

Up to 8 acute effects are permitted.

After the header card, one card with the following format

must be input for each acute ef fect.
;

!

| Columns Mnemonic Format Description

1-8 ERLORG(I) A8 Af fected organ name. This name
must be one of the 13 organs

[ listed in Table II-3.

I
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4

Columns Mnemonic Format Description
i

11-50 DL(J,I) 4E10.3 Four dose threshold values (rems).
The dose values for effect I are
read into the array DL as (DL(J,I),

; J =1,4). DL(1,I) is the threshold
| below which the probability of the
i ef fect is zero. DL(4,I) is the

dose value above which the proba-
bility of the e f fect is 1. DL(2,I)
and DL(3,I) are intermediate val-

'
ues with corresponding probabili-

| ties given by PL(1,I) and PL(2,I)
respe ctively. Arrays DL and PL

i together specify the probability
]of the given effect ver the

I entire dose range. $:e early
i exposure n:odel assut.t - that the ,

points described by v., and PL |

are connected by straight lines.
; The model lintarly interpolates
! in the table t.o determine the
j probability c f the ef fect. See

the Figure Il-2.

51-70 PL(J,I) 2E10.3 Two probabilities corresponding
to the intermediate dose limits
in array DL. See the description
of DL above. The data for ef fect
I are read into the array PL as

,

(PL(J,I), J=1,2). t'

71-80 FATFAC(I) E10.3 Mortality factor: 0.0 means no
fatalities, i.e., the health

! effect is a non-fatal illness
or injury; 1.0 means everyone
with this health effect dies;
intermediate values mean that
the given fraction of the people
with this acute ef fect die and
the rest survive.

No parameter modification is parmitted for subgroup ACUTE. i
;

!

;

4
i

1
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f

1.0
, , _ _ _ _ _ _ _ _ _ _ _ _ _ _

s

I
a
U PL(2,I) I

e ,
- --____-____

w .

t I I

3x
Ig e

O PL(1,1) - - - - - --- e |,

2 s * ,
j e i

U 0 | j ,'
DL(1,1) DL(2,1) DL(3,I) DL(4,I)

DOSE (RDO

,

Figure II-2. Dose Ef fectiveness Model

Table II-3
List of Organ Names

Index Organ Name Definition

1. LUNG Lungs
2. T MARROW Total bone marrow
3. SKELETON Skeletal bone
4. TECL Total endosteal cells

(interior bone surfe.ce)
5. ST WALL Stomach wall
6. SI+ CONT Small intestine and contents
7. SUL WALL Upper large intestine wall
8. LLI WALL Lower large intestine wall
9. THYROID Thyroid

10. OTHER Tissues other than lungs,
| bone marrow, walls of

G.I. tract, and thyroid
11. W BODY Whole body
12. TESTES Testes
13. OVARIES Ovaries

A representative listing of the ACUTE subgroup sample input

data is shown below.
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n

SUSE#0UP ACUTE
~ '' d

,

' '

. PAR AMETER WERL SET 10 7 _ _ . . . , . . . . . . _ _ . _ _ __ . _ _ ,,, , .

*

* * * INPUT ACUTE HEALTM EFFECTS 0aT A * * *
''' 'l

s C
ORGAN DOSE 99EAK-PotNTS t#AOst #ESPECityt Pece. LinITS WeefaLITT FACT 04

'-~ .^ 0 00E * 0 E - ~~~ .10 0E '* 0 2'~~~ 6 35 0E * 0 2 '~3. 000 E ' 02 5 000E-01 1. 00 0E * 00 --
--~'- 'f !

7 M4040W~ ~ 3'. 20 0E * 02 4
~

5
-

1.000E*00 1 00 0E* 00.LLI WALL 2.000E*03 5 0 00E * 0 3_. 5.00 0E * 03 5.000E*03 1.000E*00
, F.300E-01 1 000E* 00 ' VC,

LUwG 5.000E*03 1. 4 00E * 0 4 2.24 0E * 04 2. 40 0E * 0 4 2.403E=01
3 700E*02 ,3.000E-01 0.000E-01 S.s -- .- W SCDY 5,500E 0 0t 1 5 00E00 2 . 2.0 0 0E * 0 2 , _ . 6.00 0E * 0 3 5.000E*02 1.000E*00 8. '' ~~58

p.UNC 3.000E*05 3. 0 00E * 0 3 8.000E*05 .

LLI WALL _____ 1.000E*09 1,000E*03 2.5 0 0E * 0 3___ 2.5 0 0E * 0 3 5.000E-02 1. 0 0 0E * 0 0,,_,_ _ S ., 'I
TMY#0!D 1 000E+10 1. 0 00 E* 10 1.0 0 0E * 10 1.000E*10 1 000E*00 1.000E*00 0+

w _ . . _. . . . _ _ . . . _ _ . . _ . . ._ _ . . . . . . _ . . _ _ . . , _ . . _ , ,

Q M. . __ - ---. _ . _ - - - , _ _ . _ . . . . . , . . . . . . __ gg

i
gn ,s_, _ _ _ _ . . _ _ _ _ . . _ . . . _ ;,

@
, , . . . . . _. . _ . . ._ ...... _ _ . . ___ _ _ ._ . . _. .___. . _ . .__ g

$ 4_ .. _ . . . . . ... _. . . _ . . _ _ _ _ _ . . . . . . . _ _ _ . . _ _ _ _ . _ _ , ,

e4 _ _ . . - ;g

I
l 16 - - - - - _ - - - . - -- .- _._.- .. .. . gg
)

{ p.__-__ .. __ ... .. . . - . . _ _ - . .. _ . _ ._ . _ _ . . _ . . . _. ..__. .__,g

la El

if . . ._ _ ._. _. .. . , _ . . _ . . . _ . . . ._. .. . ,.- . , _ . . . pg

I

. . ...f _ _ . . __ gg

.s_ .- __. _ . . . _ _ . . . ..
__ ,. - .. (t

'

; . _. . . . .. _ _ _ . . .. ._ _ _ . . . . . . _ . _ _ . _ ._ _ _ _ _ . . . . . ..-.si
,

.i e . .. . - 08 -

I

;4_.... . _ _ . _ _ _ . . ..
-- . . - - -

-

; ,, . . _ , _ _ . . . ., .. _ . - - - . . . - - -- U h

,, . . , ,. _ . _ . . . . . . .. . . -l

.,., . . . , . , . . . . .. . - - - - _ . - - - - _ - - . - - _ . _ ^^ ' _ * * * * * ~ ~ ~ ~ ' " ' * * ' " - ~ "'

i
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11. Subgroup LATENT - specifies the latent effects due to both

early and chronic exposures, the supporting manrem conver-

sion factors, and the choice of latent effects model.

Sample input cards:

D U6 C2!50eC 07 T D 6-~0 !!0060469 3
R BREAST 3.172E;05'3.172Gb5T.172t;65 't!s3f 605'9 MC60Croigt-06 5.

.500E!6C2.200C;67 6.b -~070 6.5 3i TN LUNG E749Chr2~749G65T749GOST5pCD5 0.130E-06 3.990G30%
764bCDfr.70606C4.900G07 ~ 0.0 f!0 S

DDIFTE'UkDTA 2.43&t 657.726G65T672NF0E-06 6.770E-063
ENTUT 30. S. 300. a.5 T ,

ATEMT S T |

!

88'4s'8488888.s888880808850888180815s.l.088008088888804808081188.s.1808580808:400888.8ea ..... . ..s ...... . .. .. . ..... .r. I

a . ,s e e s s e e . .siiiiiiiiiiiiiiiiii,i sis s iiiiii s is iinisis si si s sisis is s isi si,i,is,s in is sisit i I

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
8.33.33333333333333333333333833333333333333333333833333833333333333338383333338

44444444444444444444444444444444444444444444444444444444444444444444444444444444

685 5555555555555555555555555555555555555555555555555555555555Slllllilllllllllt /

808888888888888888888888888888888888858585888888888888888888888888888888888Slett
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

880848888888888888885088,85888888881888888188888881880088888818808888s8881881888 [
q . l. o. s. i. s. s. e. l. e s s.s..e l s.s.i. s.e a s e s s i. s e s.s.e. s s e. e s s. s.s s .s .s s .s s .s .s .e .l s .s .e s s .s .s s s s s .s .s .s .s .s .s . .I sI. s. s.s i.l.e. l.s..: j

/s
- .. .... .. ... . ...... .. .. .. .. ..

The NUM field, 8 in the sample header card above, specifies

the number of latent effects from radiation exposure, NLA,
j

to be studied. Up to 8 latent effects are permitted. i

Following the header card, an options card is required
j
,

i

with the format described below. The last four items of data;

|'
on the card are required only when the Central Estimate option

has been requested.
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|

Column Mnemonic Format Description

1-5 INTIME IS Number of time periods to be used for
computing latent ef fects from radia-
tion exposure , normally 10. If the
latent / chronic calculation option
switch in subgroup OPTIONS is set to
2, latent effects are computed for the
acute time period only.

6-7 CENT A2 Latent ef fects model switch.
Blank - the linear hypothesis or

BEIR method will be used
for estimating latent
health effects.

CE - the " Central Estimate" method
will be used for estimating
latent health effects. The
remaining data fields on this
card apply only to the CE
option.

16-25 THRESH (1) E10.3 First threshold (rems) for Central
Estimate.

26-35 FACT (1) E10.3 Dose ef fectiveness factor applied to
doses below THRESH (1) for Central
Estimate.

36-45 THRESH (2) E10.3 Second threshold (rems) for Central
Estimate.

46-55 FACT (2) E10.3 Dose ef fectivness factor applied to
doses between THRESH (1) and THRESH (2)
for Central Estimate.

Following the latent ef fects option card , two cards with the

format described below must be input for each latent ef fect.

Card Columns Mnemonic Format Description

1 1-8 LAORG(I) A8 Af fected organ name. This name
| must be one of the 13 organs

listed in Table II-3.

11-18 LAEFF(I) A8 Name of the latent effect, e.g.,
" CANCER," " LEUKEMIA," e tc . This
field is used to identify the
latent ef fect.

2-58
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Card Columns Mnemonic Format Description
_ _ _

21-80 MRCON(I , K) 6E10.3 Manrem conversion factors
for time periods 1 through
6. The manrem data from
this card are read into
the array MRCON as (MRCON
( I , K) , K= 1,6 ) .

2 1-40 MRCON ( I , K) 4 E10 .3 The manrem conversion fac-
tors for time periods 7
through 10. The manrem
data from this card are
read into the array MRCON
as (MRCON ( I , K) , .K= 7 ,10 ) .

l The 10 time periods are
< 1, 1-10, 10-20, 20-30,
30-40, 40-50, 50-60,
60-70, 70-80, and > 80
years. The program mul-
tiplies the number of
manrem for organ I and
time period K by MRCON
(I , K) to get the number
of latent effects for
that organ and time
period.*

For time period K fol-
lowing the exposure,
these conversion factors
account for changes, with
time, of the exposed popu-
lation age distribution
only.

41-50 ORGFAC(I) E10.3 Central Estimate organ
compensation factor.
Dose effectiveness fac-
tors are applied to the
organ dose only if the
organ compensation fac-
tor times the organ dose
is less than the respec-
tive Central Estimate
thresholds.

*The manrem conversion factors for cancers other than leukemia
have been updated in CRAC2 to reflect a lifetime rather than a
30-year risk plateau. Except for leukemia, there is no evidence
that the increased risk of cancer eventually declines after the
30-year risk plateau as was assumed for the WASH-1400 conversion
factors that were used in CRAC.
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No parameter modification is permitted for subgroup LATENT.

A representative listing of the LATENT subgroup sample input
data is shown below,

,

1
i

:

,

f.

I
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12 .' Subgroup CHRONIC - specifies the data used in computing

radiation doses from chronic exposure and the protective

action measures appropriate to the level of chronic,
.

exposure. This subgroup must be specified after the

ISOTOPE, ACUTE, and LATENT subgroups.
,

Sample input cards:

!

6'.~41 E+4 ~ ~ ?.~24E44 h |
NflRiifiLI 6 50E+4 7 .34E+4 T I

- ~

6.47E+4 7.31E+4 Ti
As-134 s.44 4T22i Y <

3 11 1.s 365. 25. 14.0 2.0 3.3 T I |
e

.le i
e :

-1$ ehe 7 !
-

.-|-H o.6525 ' e.0718 3 8

to 1. 1.006 M5. 2555D. 3.o 15.o 3
- StIC EXPJtiAtE 6 T

.

3

4
... .. .

,
'I

81.%. 3 0 010. $. .$ $. .I. l l I. l I O .$ $ 8 I e .II .4 9 0 $ 8 8 91 g I. 8 I.I 0 8 9 010 0 I .I .I .$ 8 I l I g 9 0 0 8.ll .| .I .$ 0..$ $ % $..$ f.4 8 0 8 8 0 0.4I. . .. ... .... . ... . . . ... . ........ . .. .. ''18l11111111111111111 18191111811111888111111111111111111111111841188!I1371188818
'I '!!!!!!!!!!!!.!!!!!!!!!!!!!!!!allt!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!IttttIttillt!!

l8 |23333.3333333333833333333385333333333333333333333333333333388333333334433388333

/ 4444444444444.444444444444444444444444444444444444444444444444444444444444444444 !
sisi.iii.iiiiii.iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

888.4548888.818888888888.8888888880888888888888808888888888888804688888888885455

Illilltff..IllllIlllllIIIIIllfillllittilliffillllllllillittititt111I111111111111

8.888018888088888888088008888888888888888888300088888808888888888088188868008000

q .0'.95. 59300..3.8'31381383333833135.13333338308333.gesl.ggggg3 3 3 3 3 3 3 3.3 3 3 3 3 3.g 3 3 3 3 3 8 3 3 38 /
. . ... .. . .... .. .. . ........... . . . . .j

The NUM field, 6 in the sample header card above, specifies

*che number of exposure groups, NEXP, to be considered when

determining chronic dose levels.

Exactly six exposure groups must be defined. Each of

| the groups represents a specific chronic exposure mechanism
'

(

These groups must appear in the order corresponding to:

|
,

'
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1) Inhalation of resuspended radionuclides.

2) Ingestion of cesium via co 's and milk
contaminated by direct deposition on plants.

3) Ingestion of strontium via crops and milk
contaminated by direct deposition on plants.

4) Ingestion of radioactive iodine via crops
and milk contaminated by direct deposition
on plants.

5) Ingestion of cesium and strontium via crops
and milk contaminated by root uptake.

! 6) Exposure to groundshine from contaminated
ground.

Following the header card, six sets of cards are required, one

set for each group. In general, the data for the six exposure

groups should be used as they appear in the reference case.

The number of isotopes in each set and the values of the vari-

ables may be changed, but the general format including the

number of sets and set ordering must not be altered. The format

of the six sets is described below.

Card I for exposure group 1:

Columns Mnemonic Format Description

1-5 NIE(I) IS Number of isotopes to be con-
sidered for the exposure group.

6-10 NCRI T(I ) IS Organ index of the critical
organ for this exposure group
(see Table II-3).

11-20 PROFAC(I) E10.3 Protection factor in the expo-
sure mechanism, e .g . , for
external gamma radiation -
shielding factor between 0.0
and 1.0 (1.0 means no shielding).

21-30 DAYSl(I) E10.3 Integration time in days for
computing the maximum allowable
dose RDLIM(I,1).
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'Columns Mnemonic Format Description

31-40 DAYS 2(I) E10.3 Integration time in days for
computing the maximum allowable
dose RDLIM(I,2 ) .

"

41-50 TAGE(I) E10.3 Weathering half-life in days for
isotopes in this exposure group.

51-60 RDLIM(I,1) E10.3 Radiation dose exposure limit in
rem corresponding to DAYSl(I).*

61-70 RDLIM(I,2) E10.3 Radiation dose exposure limit in
rem corresponding to DAYS 2(I).*

'After card 1, enter NIE(I) sets of cards as described below.
i

{
The index I represents the exposure group index. The index J

represents the isotope index for exposure group I and takes the

values 1 to NIE(I).

Card Type A:

| Columns Mnemonic Format Description

i 1-8 NUCLID(I,J) A8 Isotope name (must be one of the
isotopes entered in the ISOTOPE

! subgroup).
i

11-20 C F( I ,J ,1 ) E10.3 Concentration factor for the time '

period from 0 to DAYSl(I) rela t-
ing ground contamination level to:

( total human intake of the isotope
! from crops (Ci/(Ci/m2)),** Omit

for exposure group 6.
s

21-30 CF( I ,J ,2 ) E10.3 Concentration factor for the time,

! period from 0 to DAYS 2(I) relating

j ground contamination level to ,

total human intake of the isotope !
i

from milk (Ci/(Ci/m2)),** Omit for ]'

'

exposure group 6.
|

| |
I

i

*For groups 2 through 5, RDLIM ( I ,1) is the radiation exposure limit
i for ingestion of contaminated crops and RDLIM(I,2) is the radiation

exposure limit for ingestion of contaminated milk.
*For exposure group 1, this concentration factor is used to calcu-
late the maximum penmissible ground concentration for the group
radionuclides.
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For exposure groups 2-5 only, follow each card A with 13

cards, one for each organ in Table II-3 (the 13 cards must be in

the order of the organs in Table II-3). Each card must have the

following format:

Card Type B:

Columns Mnemonic Format Description

1-8 -- A8 Organ name

11-70 CSING 6E10.3 Ingestion dose conversion factors
(group 2) for six time periods for the named
or organ and current isotope (rem /Ci).
SRING (group 3) For exposure groups 2, 3, and 4,
or the first dose factor is used to
RIING (group 4) determine the maximum acceptable
or ground contamination level. The
RTING (group 5) remaining five dose factors corre-

spond to the time periods of 0-10,
10-20, 20-30, 30-40, and 40-50 years
following exposure. For exposure
group 5, the six dose factors corre-
spond to the time periods of 0-10,
10-20, 20-30, 30-40, 40-50, and >50
years and the dose factor for the
time period 0-10 years is used to
determine the maximum acceptable
ground contamination level. The
factors are stored in the arrays
CSING, SRING, RIING, and RTING
corresponding to cesium ingestion,
strontium ingestion, radioactive
iodine ingestion, and ingestion of
radionuclides through root uptake.
The data are read, for example, as
(CSING (J,N,L), L=1,6) for cesium
ingestion, where J is the isotope
index, N is the organ index, and L
is the time period index.

Repeat the set of cards consisting of one A card and thir-

teen B cards (omit the B cards for groups 1 and 6) for each

isotope considered under the exposure group.
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No parameter modification is permitted for subgroup CHRONIC.

A representative listing of the CHRONIC subgroup sample data is

shown below.

1
1

l

1

I

I
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" 'SueCROUP C8HPO41C ~

{ 3 P90 APETER NEWP SET TO 6 . _ _ _ ___ ._ __ _ _ _ _ _

4-
. * * * INPUT CNRONIC EFEECTS DAT A % * * * ~

s.
~

_CC-5 0____ l.0 30E*02 2.010E-01 5.900E+04 3 900E+04. 2. 0 0 0E+ 0 3 8. 4. 8. 0.CO*6 0 2.66 0E*02 5 6F SE- 01 4.6 00E* 05 4.60 0E *05 F.4 00E * 05 8. 1.000E*05 8. 8.
~

MS-05 . % 220E*00 3.220E-02 2.100E-01 2.100E-01 8.~
8. 8. 8. 8.

-

2.300E-01 4.470E-04 1.00 0E-01.1. A 00E-01 S.p..
WS-SSM 0. S. 8.~~~' O.-NR*0F 1.730E*01 1.F20E-01 %6 0 0E-01 9.60 0E-01 S.

~~
8.

''
8. 8. 8.

' " - - -~~

, , . _ .
WR-80 1.110E * 02 4.47 0E- 01 2. 0 0 0E* 0 0 2. 000 E *00 8. 0.' O. ~~'"'t.''-~'0.R8-06._9,27 0E* 00 1 940E.02.1.40 0Ee 8 4_1.400E *04 0. 8. _ S. 8. 8.

.%

SR-09 8. S. F.000E*03 F.000E+03 8. 8. 8. 8. 8.
-

w 5#-9 0 . O. 4. 1.600E*04 1 600E*04 2 000E*03.0. ..
8.

~

0.' O.~~-' -~~-''
8. O.SR-91 0.250E*01 1.60 0E-01 4.3 0 0E+ 0 3 4.3 00E *03 8. 8. 8., ,. _ _ Y-9 0 _ 3. S. 3.30 0E* 04 3. 3 00E +04 8. 8. 8. , 8. 8.T-91 2.010E-01 5.940E-04 2.00 0E* 0 5 2 0 00E*05 O. 8. 9. 8. 8.

- --

n _22-95._ _ F.F 20E * 01 1.5 7 0E- 01.1. 30 0E * 0 5.1. 30 0 E * 05_0. 8. 8. 8. 8.ZR-9F 1.310E*02 4.000E-02 1.500E*04 1.500E*04 8. 8. 8. 8. 8.
^-~

33 MS-95 _ _ F.0 20E * 01 1 560E -01 3.10 0E* 04. 3.100E *04 0.____0.___.__.3.______._0. _.0._,
____,._ ,__#0-99 2.200E*01 3.420E-02 1.600E+04 1.600E*04 8.. 8.. 8. 8. S.

TC-99M . 8.120E*00 2.540E-0 2 0.90 0E* 01 0.900E +01, 8. _ 0. __.___ .,,0._ , _.,_ ,_ 8. 8.
,4_,.

RU-103 5.5 t0E *01 1.050E-01 5.40 0E* 0 4 5.4 00E *04 8. 8. 8. 8. S.i3 _.Jtu-105_4. 05 0E * 01 1.6F 0E-01 2,2 0 0E* 0 3_Ze 20 0E *0 3_S t _S. S. 8. S.
' RU-106 2. 06 0E * 01 4. 06 0E- 0 2 2.5 0 0E+ 06 2.5 00E * 06 1.400E*06 8. 8. 8. 8.M

1
n RM-18 5__. F. 5 3 0E + 00 1 610 E-0 2. 3.6 0 0E+ 0 3_3.600E +03. 0. 8. 8. 8. 8.

-50-127 F.058E*01 1.430E-01 2 500E*04 2.500E*04 8. 3. 8. 8. 8.O
M n_._ Se-129 ._6.996E+01 2.530E-01 3 200E*03 3.F00E*03 9.__ ___ 8.__ .. 8. 8. 8. IFE-12F 3.430E-01 0.F00E-04 1 60 0E+ 0 3 1.600E*03 8. S. 8. 8. 8.. tE 12Fm_ 1.340E*00. 5.610E-0 4. 3 20 0E* 01_1. 200E+ 05_0. 9, 8. 8. S.fE-129 1.010E+00 1.350E-02 5.600E*02 5.600E*02 8. 4. 8. S. 9.i ,_ _ TE-129M . 1.020E*01 E.9F 0E-0 3 1 50 0E* 05 1.500E +05 0..____._ 0.

.._ 8. 8. 8.
TE-131W 1.390E *02 2.940E-01 1.100E* 04 1.100E*04 8. 8. 8. 8. 8.

#_ . TE-132 .1.690E +02 4 190E-02 3.0 0 0E* 04 3.000E*06 0... __. 8.. _
0. 8 ._.,_0.

. _ . _ . .I*131 4 15 0E* 01 0.E20E-02 2 40 0E+ 0 3 2.40 0E *0 3 8. 8. 8. 8. 8.n_._ J-132_ _9.23 0 E *01 4.0 3 0E-01.3 00 0E* 03_2 00 0E *03 .0. 9, 0, 0, 0,
!*t33 6.5 0 0E * 01 1.46 0E-01 3.10 0E* 0 3 3 10 0E + 03 8. 8. 8. S. 8.

n.....!-134 .__ 3.0F0E*01 5.000E-01+5.600E*02 5.600E*02 8. _._0..__...___0..... _ . Se _ 0
_ _ _ _ _ _I-135 1.40 0E+02 4.0 0 0E-01 2.5 0 0E* 03 2.5 00E +0 3 8. 8. 8. 8. 8.m. NE-133 5.750E * 00 6 9F0E-03 4 10 0E-01 4 10 0E-01 8. .- 9. _ . 8. 0..._.__0+_ _ _NE-135 1.090E*01 5.060E-02 9.400E-01 9.400E-01 8. 9. S. 8 8.

4_ C5-134 .1.660E +0F 3.200E-01 4.5 0 0E* 04.4.5 00E *04. 6 000Et 03 8. S. O, 8.
..CS-130 2.160E*02 4.440E-01 0.200E*03 0.200E*03 8. f. 8. 8. 8.c,_ _ C5-137.._ 5.040E+01 1 150E-01 3.400E*04 3.4 00E * 04 6. 000E*0 3 8. 8. 8. _ _ 0....._..___.04-140 3.97 0 E*01 4.14 0E- 02 0.30 0E* 0 3 6. 500E+0 3 8. 8. S. 8. 8..o .. L A-14 0. 2.330E* 02 5.390E- 01 1.6 00E+ 04 1.600E*04 8. 8. 8. 0.. ___0. ._

.

CE-141 F.640E*00 1.500E 02 0 200E*04 6.260E+04 3. 8. 8. 8. 8.. CE-143 3.140E*01 0 00 0E-02 1.30 0E*04_1.300E eth 0..._._ _ 0. . 0..__.._._8. 8. ._

ce. .
CE-144 4.900E * 00 3.440E- 03 2.10 0E* 06 2.100E *06 0,000E*0 5 8. 8. 8. 8..PR-143 . 0. 8. 4.900E*04 4.900E*04 8. 8. 8. 8 8. _NO-147 1.57 0E+01 2.700E-0 2 3.70 0E+ 04 3.F00E*04 1. 0 00E* 0 3 8. 8. 8. 8.WP-239 1.0F0E* 01 2.65 8E= 92 9.2 0 0E* 0 3 9. 20 0E* 03 1 0 00E* 0 2 8. 8. 8. 8.

.

PU-230 9.410E-02 9.540E-06 1 200E* 00 1 200E*00 1 900E+00 8. 8. 8. 8.,.___PU-239 _ 2.960E-02 5.420E-06.1 200E*00.1.200E*00 1 700E*00 8. 9.. O,._0._____.P*k240 5.150E-02 9.170E-06 1 200E*00 1.200E*00 1.700E+04 1.00 0E * 0F 0. G. 8.n. 'ro-241 3.5 3 0E-06 2.940E-10 0.400E*04 E.400E*04 4 6 tee * 05 3.000E*04 1 000E+8% 1.000C*B4 1. 0 0 0E * 04OM-241 4.040E +00 3.220E-0 3 1 3 0 0E* 00 1 300E *00 1 000E*00 8. S. 8. 1 000E * 0 F
jf CM-242 4 370E-02 0.310E-06 T.6 00E+ 07. T.600E * 0F 1 100E* 0 F 0. 8. So. 8.CN-244 1.24 0E* 00 1 0F 0E- 0 3 1.3 0 0E* 00 1 30 0E * De 1.000E* 0 0 8. 9. 8. 8.
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(
'

(

j GR!Up t 10 153f tPES - cittF.cIGA:8 - 1 - PW AC 1.000 - 84Yst .2 365 25550. 4Gl%G 0 Retin t1* D .300E * 01 .tSOE*02
, _._ . . u

soEE s ters _. ,cret.28. Terr7. 33o I want -.

1 9 58-90 8. .3tFSE-02 .1161E-81 .52 5 0 E-01 . 710 0E- 01' ~
~ ~ ~ ~ ~ ~ ~~ ~ ~-"- --------it

1.. 3 1 000E*04 8. 8. 8.
.

0. . 8.
.2 2 5.300E*05 1 30K+05 3.00 0E* 0C 3.000E* 04 1 000E* 84 0.'~~~'

' ' ~ " - ' " ' - - - - Xi

3 3 1.60 0E * 06 6.00 0t *05 2.0 00E* 05 3.0 00E *05 1. 0 00C + 05 8.
4 0 1.430E*04 8. 8. 8. 8. 8.

"~ ' - ~ - ~ ~ ~ - - et4..

5 9 0.000E.03 2.000E+02 8. 8. 9. O.
3

- Et
4 10 0.000E*03 2.000E*02 9. 8. 8. 8.

m___ . F ,. 11 1.400E+05 5.000E*0%.2 000E*04 2.000E+04 1 000E*04 8.
2 20 RU-106 9. .193 0E-04 .F216E-04

'

.3970E-01 ' ".5330E-Si ~ ~ - ~ ~ ~ ~ ~ ~ ~ " - - - " N~

8. 9.1 1 3.90 0E * 06 9. 3. 8. ~'

O. S.
~~ v

2 2 6.200E*03 8. 8. 8.

3 3 5.90 0E * 03 8. 9. 9. 8. 8.
a~

~ ~4 0 1.03fE*05 9. S. 8.' "' ~~ 8. 9.
" " ' ~ ~ - ~ ~ ' ' " ~ 'Mt

1

5 _.96.300E*038.___ _ 0. 8. 8. S. _ +4,
6 10 6.500E*03 8. 3. 8. 9. 8.

,m 3, c5-1,,.2 0 0 E + 04 .14,,E S c - . 35,.1E-0, - 8. ,50E-K .10,0E.0 0 - - - -7 11 6 8. S. 8. 8 ---e
;8. .5

0..i 1 4.000E+04 8. S. 8., _ _. 8.
,_

8.
_ _ _ _ _ _ _ __ ,_, , Itg.

2 2 3.700E+04 8. S. 8. S.
q___.3_, 3 3.60 0E +04 8. 8. 3. 8. 8.,___ _ , , _ _ _I t

4 0 2.010E*04 8. 8. 8. 8. 8.

~ ~5' 9 3.6 0 0E * 04 8. 9. 8. 8. 3. ~ ~ ~ ~ ~ ~ ~~^ '" - ' Ut

6 10 3.600E+04 8. 8. 8. 9. S.
N F 11 3 600E*04 8. 9.

.

8. 8. 9. ~ ~ - ~ ~ - ' --- - ~ ' ~ * 'a'
I 4 40 PU-230 8. .1929E-06 4522E-06 .5290E-01 .10F0E*00

O _ . , 0. 8.
! ~~1' 1 3.100E+00 8. 0. ., 0.
' W 2 '2 2.300E*05 3.40K+ 05 3.00 K+ 05 2. 3 0 0C + 0 5 2. 0 0 0E* 0 5 0. ' ' ~~ "

~ ~~ "---~ ~~~~ ~ "'-~ ;L

3 3 1.3 04 E + 00 1 900E+ 00 2 700E+00 1 400E*00 1.30er*00 8.
' 4 0 2.90 0E * 04 3.40 0E* 04 3.000E* 04 2.700E +04 2 000E*04 8.

~ ' ' '' ~ "~'-U, g

n .. .5 9 2.299E *05 3.400E* 05 2 90 0E+ 05 2.400E *05 2. 0 00E* 05 8. * ~ ~ ~ ~ ~~ ~ ~~'"~~ ~~~ ""-

6 10 4. 0 0 0E * 06 4.10 0E +04 3.10 0E* 06 3.0 0 0E+06 2. 000E* 06 8.
T.__11 1.0 00E*0F 1.F00E* 07.8 500E* 0 7.f.MSEter _t.100Et e F_0.

* 5 49 Pu-239 8. .1952E-06 4F89E-06 .5300E-01 .1000E*00
, g

,,

i, . 1. 1 2.9 0 0(+ 00 9. 0. 8. 8. 9. . . _ _. ._ , _ _ _ . _ . _ . . _ , , _ , _ _ y

2 2 2.296(+05 3.5 0K+ 05 3.400E* 05 2.0 00E*05 3. 000E* 05 8.
. 3 3 1.30st+00 2.0 00E *0 0 2 900E*00 1.000E+00 1. F 0 0E + 0 0 0. . _ . . . . _ . , __ _ _ _ _ __ ,_. , __ __ __

, , . . '

4 0 2.000E+04 3.500E* 0 4 3 400E*04 3.300E*04 3.000E+04 8.
r _ 5 ._. 9 2 296E*05 3.500E* 05_3 40 0E* 05.2 000E *05. 3. 0 00E + 05.,0 _ _ _ _ _ _ ,,,

6 10 4.7 00E * 06 4.300E*06 4.00 0E*06 3.000E *06 3.000F*06 8.
n .~ . F. Il 1.700E+0F 1.000E* 0F '3.F00E* 0F 1 600E*0F 1 400E*07.0. .

__ .5000E+00. _ _
_ . . . _ _ _ _ . ____ %

6 50 PU-240 8. .195 FE-06 4709E-06 .5300E-01
n _. 1 1 2.90 0E*00 1.000E*07 8. 9. 8. 8. _ _ . . _ . _ _ _ _ _ . _ _ . _ . _ _ . . . _ . _ _ _ _ . _ _ _ . . _ . _ . . ,__%

2 2 2.296E+05 3 500E+05 3 500E* 05 2.700E*05 3.000E+ 05 8.
n___. 3 __ 3 1. 302E* 00 2.00 0E* 00 1.90 0E+ 00.1 000E *00 1. 7 00E+ 00,0, .__ ,

4 0 2.9 0 0E + 04 3.50 0E * 0 4 3.400E*04 3.200E*04 3. 0 00E+ 04 8.
_5 9 2 296 E*05 3.500E *0 5 3.400E* 05 2 8 00E +05 3. 0 00E+ 05 8. . _ _ _ _ . . . _ . . __ . _ _ _ . . . _ . . . _ _ _ . _ _ _ _ _ ,

r
6 10 4.F00E+06 4.400E*06 3.900E*06 3.000E*06 3.000E*06 8.

._L F 11 1.000E+0F 1.000E*0F 1600E*0F 1.600E*0F 1 500E* 0F 0. .

.1010E+00
_ ,_.__._. . _ _ . . _ _ . . _ _ . _. . _ ,

F St PU-241 8. .100 9E-0 3 .2002E-01 .5200E-81
.__ .1 1 5.300E+05 3.00 0E+ 04.1.00 0E* 04 1.000E *04 1 0 0 0i3 0 4_ S. _ _ . _ _ _ _ _ . . _ _ .. . ,

t 2 1. 79ete 03 5.700E * 0 3 F.5 00E* 0 3 0.0 00E+03 9. 0 00t + 0 3 8.

4 0 8. O. 8. 8. 8. 8.
_ . _ _ _ _ _ . . _ . _ . . _ .53 3 9.F9FE*05 3.120E* 06 4.200E* 06 4.F 00E*06 4. 0 00E+06 9.

j 5 9 1 695E*03 5.700E*03 F.60 0E*03 0 000E+03 0.000E* 0 3 8. . . _ _ . _ _ _ _ ..

6 10 3.096E*04 6.300E*04 F.600E*04 F.0 00E *04 6.000E+04 8.
F 11 1.000E+05 2.000E+ 05 3.F00E* 05 3.50t _ f 05 4.0 00E* 05 9. _ . .

e 52 An-241 8. .1026E-06 4400E-06 .5300E-01. _ _ _ _ . ..1980E*00
_ . . _ . . .__s

.i 1 1 3.100E*00 8. 8. 8. 1.000E+0F 0. _
e

2 2 2.562F e05 3 000E*05 3.6 00E* 05 3.100F +05 3. 0 00E* 05 0.

4 0 3.100E*04 3.F00E*04 3.200E*04 4.000E*04 3.800E*04 8.
. _ . .

_ .:
3 3 1.396E*00 2.100E*00 2.000E*00 1 000E*00 1.700E*00 8.

5 9 2.495E*05 3.700E * 0 5 3.50 0E* 05 3.300E*05 1. 0 0 0E * 0 5 8.
6 10 5.00 0E*06 4.60 0E * 06 3.40 0E* 06 4.000C+06 2. 0 00E + 06 8.
F 11 1.900E+0F 1.900E+0F t.700E+0F t.500E*0F 1 500E+0F 0.

_ . _ _ - . . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ __ _ _ _ _ _ _ _ _ _ _ _ _



- - _ . _ . - _ _ . - -. _. -

9 53 CM-262 9. .1101E- 05 .5273E-05 .2920E-01 3270E-011 1 0.F00E+0F 8. 9. O. 8. 8.'

2 2 0.10 0E * 03 1.20 0F4 0 3 1.20 0E+ 0 3 1 0 00F *03 5. 0 00E * 0 2 8.
,_...3_ 3 3.4 0 0E *06 F.00 0E *05 F.0 0 0E* 05 6 000E*09 4.0 00E* 05 c.

~ ~ ~ ~ ~~^ "- ~ ~~ -' - - '
-- '{

it

4 0 6.4 00E * 03 2 0 0 0E* 0 2 1.0 0 0E+ 02 1. 0 00E *0 1.000E*02 8.
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13. Subgroup SCALE - specifies the consequence magnitude value

scale for tabulating the complementary cumulative distribu-
"

tions of the output results.

Sample input cards:

/3. E65. E67. E61. E7 3
fl. E41. E52. E53. E55. E57 7 ~ E51. E62. E6 3
4 E33. 135. E37. E31. E42. E43. E45. E43

M. E17. - ~ "E11. ~ E22. ~ ~E237 E25. E27. E21. E3T
A. E 02.' E 03. E 05. E07. 'E 01. El2. E13. Elh

36 M3 3/CALE
f

..seettee.08e e a e i e i a e o n e.e s e . . e .1 e e l s 41 e s e e I s e e s e e e . , e I e e .s.e , s .e s s e t .e .s e e t.s s.e ., .I .e s e s s e s s e.s.e . . e......spomanapa.assaan.nese.ee e . .. .... es am eemmes n...

11.1911111814111181l11l1981111118 illlllllleilllllilllllilllllllll 811118141111111

!!!!!!!!!!!!!!!!!!!!!!!!!!Itt!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

3.3.3333333333333333333.33333333333333333333333333333333333333333333333333333333

44444444444444444444444444444444444444444444444444444444444444444444444444444444

5555.555555555555555$l8585855.51555555555555555555555555555555555555555555555555

85854888tilSE84888 88888.85858.588888Ill588888888888884858E88858II48888548888888
p

11111311111111333 111Iillllllllllllllitlillfillitilllllllfillllllllllllfilllllli

4........I8.........I.e....eeI.ees.....e...I.eI..... e.....s..e...es ........ e, .,
l

q ,9,9,9 9 9 9 919 9 9 9 9 9 9 9 9 9 9 9 9 919 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9115 9 9 9 9 8 9 9 9 9 9 9 9 9 918 9 9 9 9.9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9.9 f
l

- .. .. . ... .. ..... .. ... ... .. . .e

!
' The NUM field, 36 in the sample header above, specifies the num-

ber of output result magnituses, NCT, to be used. Up to-40

values are allowed. The values are input according to the
I

following format:

Column Mnemonic Format Description

1-80 AMAG(I) 8E10.3 Consequence magnitude values. The
values are stored in the array AMAG
as (AMAG(I), I=1, NCT). Each card
contains eight values. Use as many
cards as required.

The consequence magnitude values can be scaled, if desired, in the

RESULTS subgroup.
!

I

2-72 '
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|
|
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l

If parameter modification (PARMOD = "YES") is specified, the
1

following card is required after the header card.
'

Column Mnemonic Format Description

1-10 CAMAG E10.3 Multiplier for the NCT consequence
magnitude values in the array AMAG.

A representative listing of the SCALE subgroup sample input data

is shown below.

t

I

: ._. . . . - .---. _ - - - . . . _ - - . - - -. _ -.-.._-- -.

PARAPETER NCT SE T . 10 .. _. 3 6__ . . __, _ _ _ . __ _ _ _ .

*' - ~ ~ - - - ggPUT SCALE F04t PLOTTING TME COMPLEMENT ARY CUMJL AT!vE DISTRIBUTIONS OF THE CONSEQUEN(e oe

3_ ._ _ _ _ _ _ _ _. __

NVMBER__ __ MAGNITUDE _ ___ . _ . . _ _
,__

1 1 00000
2 2.00E*00

3 ._ _ _ . _ _ _ _ . . _ . .

3 3.00E*00
_4_____ 5. 0 0 E + 0 0 _.___ __ _.

5 7.00E*00
6 1.00E+01

, _ . . _ . _ __. _ _ _ _ _ _ _ . _ . _ _ _ _ . _ . .

7 2.00E*01
0 3.00E*01,, . . .

5.00E*01
. . _ _ _ _ _ , _ . . _ . . . _ _ , _ , . . _ _.. . . _ _

9
,,..$8 7. 0 3 E * 01._ _ __ _ . _ _ _ ._

11 1.00E+02
, 3 . _ . _ 12 . .__ _ 2 00E*02 __ , . _ _ _ _ _ . . _ _ _ _ , _ _ . . . . . . . . _ . . . _ _ . _ _ _ . _ . _ _ . ._

13 3.00E+02
.84 _ _. 5*00E+02 _ ._ . _ _ _ , _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ . _ _ _ . _ . _u_

15 7.00E+02
g __ 16 __1e0SE*03 ___.____ _ _ _ . _ _ _ . _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ .

17 2.00E*03

.._..le ._ _ , 3 00E*03 ..__.___ . _ _ _ . . _ . _ ._ . _ _ . _ . . _ _ _ _ _ . . _ _

19 5.00E*03
n.. .20 _ _ 7.00E*83 _ . _ _._ . _ . _ _ _ . _ _ _ __. . _ _ _ _ . . _ . . _ _ _ . _ .

21 1.00E*04
28 f e 0 0E *0 4 _,,

23 3.00E*04
. . ._ . 24 _ . _ 5. 0 0 E * 0 4 __ . _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . __ . _ _ _ _ . . _ . . _ _

25 7.00E+04
2 6 __ _. 1.00E*05- .
17 2 00E*05

_ . _ ._ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ . . _ . __

- . _. 2 0 3.0 0E *05 __.

29 5.00E+05
. _ 30 . .7.00E*05 .._. .. _ _ _ _ _ _ _ _ _ _ _ _ . . _

31 1 00E*06
_ 3 2 ._ . _ 2. 0 0 E* 06 .. __ __ . _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ . . _.. . _ _ . . _ . _ ..4__

33 3.00E*06
* 34 5.00E*06.

35 7.00E*06
. ; _- 3 6 _ __ _ _ .1. 0 0 E * 0 7 _ _ . . _ _ _ _ _ _ _ _ _ _ _ . . . _ _ . . . _ _ _ . _ . _ _ _ _ _ _ _ _ _ . . - - . . _ _ . _. __

a______ _ _ . . ___ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . . _ . _ _

2-73

_ __ _ ._ _-___ _ _ - _ _ - _ - _ _ . _ . _



14. Subgroup RESULTS - specifies the output results for which

the mean, variance, non-zero probability, peak value (maxi-

mum value of the trial results), peak value probability,

peak value identification information, and complementary

cumulative distributions are to be computed and printed.

Sample input cards:

AL ItADtuStND
-

3Y F FAT ~ INTL 4 1.E;E S~lf FAT;ItfT10 GE.M- Ssif & FAT; INT'4 1.K-M Ssk FTAT~ INT 2 1. E M 3
DDPGt DS*200

-

SIFIAft!ES S..

ATALITIEs
)3/

5tLT 84 tt) 3

. 2................................................................................ ............................................................................
II11181111111184 till|IliI 19811111118888888IIllilIi13|I191|||11131831 I|titillllig

It"3I22!!!!!!!!!!2322221!!!!!!!!!!!!!II!!!222233333222323!!IIIII!!!IfIIII!!!!!!I.

m :M m s m s::: m m an m ::::: m s :::::::: m s m s m ::::::::: m s:::
m ; m m e m m e m m m m m e m m e m m m m m m es m e m m ass m es

j
s.ssisisassisississisisssisss sisisisisisissisisisisisississisissisisissississin j

848 888004884,688888,488888888 .388888888588888s33s48gsssagsgsgassesseggggegegga /
IllitIllifflitilllllfilllllipIIIIIII33IllipItIIllllllllllltifflitiIllilllllllllt

.8. 8 88 888 8 884. 4 8 .88 888 18884s.33 8.....s.88.. 33 33s3.. 33s.g3 3....g..

(..,...........................................................................,...... .................................................. ................... ...

The NUM field, 84 in the sample header above, ordinarily indi-

cates the number of final results or consequences, NRES, to

be included in the output when NROPT has the value 0. A maxi-

mum of 84 final results are allowed with this option. The NUM

field is ignored for all other options defined by NROPT.

One options card having the following format must be input

after the header card.
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Column Mnemonic Format Description

1-5 NROPT I5 Final results option. For each
option, distance is reported in
miles and area in square miles.

0 - The number of final results
to be computed and printed
is given by NRES. The
names of the final results

l must be supplied on subse-
quent cards as described
below.

1 - Print acute fatalities vs.>

l distance from the reactor
and number of people vs.
dose to the organ named
in ORGNAM.* No additional-
cards are required.

2 - Print latent effects vs.
distance from the reactor.*

, No additional cards are
necessary.

3 - Print radioactive cloud
area vs. distance from
the reactor. No addi-
tional cards are neces-
sary.

4 - Print decontamination
i factor vs. distance from

the reactor and the size
of the four interdiction
areas. No additional
cards are necessary.

I 5 - Print dose vs. distance
from the reactor to the
organ named in ORGNAM.*
No additional cards are
necessary.

i

6-13 ORGNAM A8 Organ name for people vs. dose
and dose vs. distance options.
Used only when NROPT=1 or 5. The

i allowable organ names are listed
!
.

*The results for Options 1, 2, and 5 are for the last evacuation
strategy.

,

:
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f Column Mnemonic Format Description

! in Table II-3. The name must be
left justified and spelled exactly
as in the table. For NROPT=1,
the default value is W BODY; for
NROPT= 5, the default value is
T MARROW. If ORGNAM is specifically

; defined, the succeeding values on
.

this card must also be specified.'

:

16-20 IORGTM IS Index of the latest time period
over which the dose to the organ

i named in ORGNAM is to be summed;
where l= acute time period, 2=1 yr, 1

3=1-10 yrs, 4=10-20 yrs, 5=20-30 l

i yrs, 6=30-40 yrs, 7=40-50 yrs,
8=50-60 yrs, 9=60-70 yrs, 10=70-80
yrs, 11=>80 yrs. Used only when
NROPT= 1 or 5. For NROPT=1, the

| default value is 1, for NROPT=5,
j the default value is 11.

| 21-25 NSCALE IS Number of dose values in DSCALE
| (<9). Used only when NROPT=1.
' Default value = 8.

26-75 DSCALE 10 F5 .0 Up to 9 dose values in increasing
order. When NROPT=1, the number

'

of people receiving a dose to the
| organ named in ORGNAM in the ranges
! defined by the values in array
: DSCALE are reported in the final

results. Default values.are 0, 1,<

( 10, 25, 100, 320, 400, and 'S rem.

76-80 SCALE F5.0 Scaling multiplier for the conse-
quence magnitude values (see sub-
group SCALE). A blank or zero
value is set to 1.0.

The additional data required for the case when NROPT = 0

must immediately follow this card.

,

Additional Card Input Required for NROPT = 0

When NROPT = 0, NRES defines the number of final results

to be computed and printed. In this case, NRES cards with the

2-76
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following format must be input. The index of the final result

names is represented by K.

Column Mnemonic Format Description

1-16 RESNAM (I , K) , 2A8 One of the 84 allowable 16 char-
I=1,2 acter final result names listed

in Table II-4. Result names of
the form " TOTAL latent effect"
and "INITI AL latent ef fect" are
valid only if the latent effect
name is one of those input in
subgroup LATENT. The names
must be spelled exactly as in
the subgroup.

21-30 RES FAC( K) E10.3 Factor by which the named final
result is to be multiplied. A
blank or zero value is set to
1.0 .

31-40 RSCALE( K) E10.3 Scaling multiplier for the
consequence magnitude values
(see subgroup SCALE) for the
named final result. A blank
or zero value is set to 1.0.

No parameter modification is permitted for this subgroup.

A representative listing of the RESULTS subgroup sample

input data is shown below,

suecaoup assults
P AR AmtTER 1RTT~TTTTO ~ 74 '

-

-

. . . INruT m3RTY 5F FInst aTIiTLT3 T5 Bf HIiiTib +**

musustu NARE FACToe ICALE

1:~00.: 1:~0=:2
~~

1 OH| |U0!P" 0
3 Pop w/One D$>200 1. 000t + 00 1. 000t + 00
4 RIK GF FAT-INT Z 1. vuut + 00 1. uuut *06
5 esr OF FAT-INT 4 1.000E+00 1.000E-06
6 e5K OF FAT-!NT10 1.000t+00 1.000E-06 _,,__

F E3K UF F AT-I N I 14 1.uuut+ W 1.uvut-N
i 8 F ATAL R ADIUs(nD 1.000t+ 00 1.000E + 00
I 9 eSK OF INJ-Im? 2 1.000t*00 1.000E-06

10 RIK OF I N J -I N T 14 1. uuut+ W l.vuut *N
11 RSK OF INJ-INT 18 1. 000E + 00 1.000E -06
12 asu 0F INJ-tm720 1. 00X + 00 1. 000E -06 _,,,,_

13 R3K OF INJ-INT 24 1. uuut* M) 1.uuut-N
14 INJUR R A01US(RD 1. 000E + 00 1.000E + 00

~15 Acu ese os-InY 2 1.000t+00 1.000E-02
16 ACU Up5t D3-INT 1D 1. vuut + (R) 1.uuut-02
17 ACU 889 05-Inf14 1. 000t + 00 1. 000E-02
18 ACU One 05-tmT14 1. 000f * 00 1. 000t -02
19 ACU Ese D5-INT 20 1.uuw*00 1.uuut-OZ
20 ACU me el-INT 24 1. 000t+ 00 1. 000E -02
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21 ACO Tuv 33-Inf 2 1. 000E* 00 1. 000E -02
di acy twt e 3 -I mT 'i G 1.vuur*UU 1.uuut-02
23 ACu TNT es-Imitt 1. 000E+ 00 1.000E-02 1

i26 Acu TNT 95-tmT18 1.000E*00 1.000t-02 <

z3 acy rur s3-zurtU 1.vvve+pa 1.vuve-07
26 ACU TNT 95-INT 24 1.000t+00 1.000t-02 -

27 ACU TNT 95-ImT30 1.000E+00 1.000t-02 !
tu TUT LATiamarzAL 1.vuve+0D 1.Dum.UU
29 707 LAT/ TOTAL 1. 000E + 00 1. 000E * 00
30 707 80007 mApa ra 1. 000E * 00 1. 000E + 02
31 CAmsER R3K-ImT 2 1. vuut * EK) 1. vuut -06
32 CamCER RSK-tmT14 1.000t+00 1.000t-06
33 C AmCts e st-ImT18 1. 000E * 00 1. 000E -06
36 cancts uzK-ImitU i.vvve+00 1.vvvc-06 I
35 CANCta ast-ImT24 1. 000E + 00 1.000t-06
36 c.mCie Alr-ImT30 1.000E*00 1.000t-06
3r zuzrzat Launen6 A i . vuuc + 0D i . uvva + 00
38 !atT!AL LLauG 1.000t+00 1.000E+00
39 INITI AL SsE AST 1. 000E * 00 1. 000t + 00 1

40 angrant sont 1. wva+ po 1.vuut* UU
l41 ImITI AL 61 TAK 1.000t*00 1.000t+00

42 Int ?! AL TMY80!D 1.000t*00 1.000t*00
63 INI T3 % JTMER 1. vuut + 0U 1. vuut * UU
44 Im!TIAL m Scov 1. 000E + 00 1. 000t + 00
45 TOT AL LEurtar4 1.000E+00 1.000t*00
6e ToTmL LUWE 1. vuut * UU 1. vuut + UU
4F 70TAL GRfA$7 1.000E*00 1.000E+00
48 TOT At Somt 1. 000E + 00 1. 000t + 00
ei rotat mz run i.vvve+0U i.vvve+00
50 707AL TNTa030 1.000E+00 1.000t+00
$1 T0 T AL Ofuta 1.000t*00 1.000t*00
34 101 % v soa1 i.vuut*UU i.vuvi+UU
53 ImTEa0 POP 1.000t+00 1.000E*00
54 INTERD CesT 1. 000t + 00 1.000E + 06
55 ImTEeo apta 1.000E+00 1.000E*00 _
30 anieup BIET 1.vvve+pp 1.vvve+0D
SF IuTEng a3K-tmT14 1.000E+ 00 1.000E-06
58 INTEso est-ImT20 1. 000t * 00 1. 000t-06
3, amiano avK-in146 1.vvvu+00 1.vuut-06
60 DEcom POP 1.000t+00 1.000L*00
41 DEC0m COST 1.000E+00 1.000E*06
et stGon furta 1.vuut+UU i.vvuu*UU
63 HCom SIST 1. 000E* 00 1.000E+ 00
64 DEC0m elSK-tutte 1. 000E * 00 1. 000E -06
e3 ys60m ulvK-axis 6 1.vvva*UU 1.vuut-06
64 DEC0m alsK-tmT30 1.000t*00 1.000E-06

| 4F Im7 Ca0P Co37 1. 000t + 00 1. 000E * 06
l eg INT CRUP WEA 1. vuut * (RJ 1. wve * CK)
| 69 Inf CROP 9137 1.000E+00 1.000E*00

70 Inf CapeSK-tuf te 1.000E+00 1.000E-06
ri IwT curuzz-am146 1.vvva+00 1.vvut-06
72 Inf CAPeSK-ImT30 1. 000E * 00 1. 000t-06
73 Imi Capest-INT 32 1.000E+00 1.000E-06
r4 INT MILK E03T 1. vvvu + ER) 1. vuvu + (2
75 Inf MILK anEA 1.000E+00 1.000E+00
Fe Inf m2LK DIST 1. 000E* 00 1. 0fmE+ 00
77 IwT E Kn3K-zuvi6 1.vuuu+ 0D 1.vuus-06
78 Imi sLKast-INT 24 1.000E+00 1. M OE-06

, 79 Inf mKa st-ImT30 1.000t+00 1.000E-06
| UU INT R EN3K-luTJd 1.vuut*UU i.vuus-06
| 81 RELOCATI0m COST 1.000E+00 1.000E*06
| 82 EVACUATI0m Cos? 1. 000E + 00 1. 000E * 06
i 53 TUT CO3T M/O DEC 1. vuut * UU 1. vuut * 06

84 707 C057 W/DECom 1.000t+ 00 1.000t+ 06

|
t

,

i

!
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Table II-4
List of Result Names

Result Name Result Descript'on

ACUTE FATALITIES Number of acute fatalities occurring
within one year due to initial exposure
to the radioactive cloud, i.e., mortali-
ties occurring due to damage to the
organs input in subgroup ACUTE.

ACUTE INJURIES Number of acute injuries or illnesses
occurring within one year due to initial
exposure to the radioactive cloud, i.e.,
morbidities occurring due to damage to
the organs input in subgroup ACUTE.

POP W/BMR DS>200 Number of people with an acute bone
marrow dose greater than 200 rems.
Includes people counted as acute
fatalities.

RSK OF FAT-INT 2 Risk of incurring a fatality within
-INT 4 one year due to initial exposure to
-INT 10 the radioactive cloud at the nid-
-INT 14 point of the interval specified.

FATAL RADIUS (MI) Greatest distance (miles) from the
reactor at which acute fatalities
occur.

RSK OF INJ-INT 2 Risk of incurring an injury or illness
-INT 14 within one year due to initial exposure
-INT 18 to the radioactive cloud at the mid-
-INT 20 point of the interval specified.
-INT 24

.

INJUR RADIUS (MI) Greatest distance (miles) from the
reactor at which acute injuries occur.

ACU BMR DS-INT 2 Acute bone marrow dose (rems) due to
-INT 10 initial exposure to the radioactive
-INTL 4 cloud at the midpoint of the interval,

| -INT 18 specified.
-INT 20
-INT 24

ACU THY DS-INT 2 Acute thyroid dose (rems) due to ini-
-INT 10 tial exposure to the radioactive cloud
-INT 14 at the midpoint of the interval speci-
-INT 18 fied.
-INT 20
-INT 24
-INT 30

2-79
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Table II-4 (Cont'd)

Result Name Result Description

TOT LAT/ INITIAL Total latent effects occurring due to
initial exposure to the radioactive
cloud, i .e . , sum of the effects from

j all organs input in subgroup LATENT
except for thyroid and whole body. *

TOT LAT/ TOTAL Total latent effects occurring due to;

both initial and chronic exposure, i .e . ,>

sum of the effects from all organs inputj

in subgroup LATENT except for thyroid
|and whole body.

I TOT WBODY MANREM Whole body population dose, i .e . , sum
of (number of people exposed) times
(whole body dose received) at each dose
level. The number of people exposed

,

: does not include people counted as acute
fatalities.

CANCER RS K-INT 2 Risklof incurring cancer due to initial
-INT 14 exposure to the radioactive cloud at
-INTL 8 the midpoint of the interval specified,
-INT 20 i .e . , sum of the risks from all organs

! - INT 24 input in subgroup LATENT except for
-I NT3 0 whole body and thyroid.

I NITI AL (latent Number of specified " latent effects"
effect) -incurred due to initial exposure to the

,

radioactive cloud. The latent effect
must be specified in subgroup' LATENT.

| TOTAL (latent Number of specified " latent effects"
effect) incurred due to both initial and chronic;

: exposure. The latent effect must be
! specified in subgroup LATENT.

| INTERD POP Number of people occupying the area
which is interdicted.

INTERD COST Cost (dollars) of land interdiction, |

i .e . , sum of both the land interdiction |
cost with decontamination and the reloca-
tion cost with decontamination.- ;

i
! INTERD AREA Total land area (square miles) from-

which people are interdicted,
,

i

:?
!
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Table II-4 (Cont'd)

Result Name Result Description

INTERD DIST Maximum distance (miles) from the
reactor at which land is interdicted.

INTERD RSK-INT 14 Risk of interdicting land at the mid-
-INT 20 point of the interval specified.'

-INT 24

DECON POP Number of people occupying land that
is decontaminated.

DECON COST Cost of of land decontamination
( dollars ) .

DECON AREA Total land area (square miles) that is
decontaminated.

DECON DIST Maximum distance (miles) from the
reactor at which land is decontaminated.

DECON RISK-INT 14 Risk of land decontamination at the
-INT 24 midpoint of the interval specified.
-INT 30

INT CROP COST Cost of disposal of contaminated
crops (dollars ) .

INT CROP AREA Total land area (square miles) in
which only crops are interdicted.

INT CROP DIST Maximum distance (miles) from the
reactor at which crops are interdicted.

INT CRPRSK-INTL 4 Risk of interdicting crops-at the.
-INT 24 midpoint of the interval specified.
-INT 30
-INT 32

i INT MILK COST Cost of disposal of contaminated
'

milk (dollars ) .
INT MILK AREA Total land area (square miles) for

the interdiction of milk only.

INT MILK DIST Maximum distance (miles) from the
reactor at which milk is interdicted.

!

!

2-81

:
i

_ _ _ _ . . _ _ _ _ _ _ . _ - . . .



Table II-4 (Cont'd)

Result Name Result Description

INT MLKRSK-INT 14 Risk of interdicting milk at the mid-
-INT 24 point of the interval specified.
- I N T30
- I N T3 2

RELOCATION COST Cost of relocating people occupying
the interdicted area (dollars).

EVACUATION COST Cost of evacuating people according to ,

the last evacuation scheme specified in I
subgroup EVACUATE (dollars).

TOT COST W/O DEC Total cost without decontamination
(dollars), i .e . , sum of evacuation,
agricultural, interdiction, and relo-
cation costs assuming no decontamination
procedures take place.

TOT COST W/DECON Total cost with decontamination (dollars),
i .e . , sum of evacuation, agricultural,
decontamination, interdiction, and
relocation costs assuming that decon-
tamination procedures take place.

2-82
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15. Subgroup OPTIONS - specifies the print options for detailed

output of each meteorological trial and options to bypass

normalization of probabilities and to skip the latent and

chronic calculations.

Sample input cards:

/ O O O O O O O O 3TIons mi %
!

. .. ..

I. 4. ' 8 I. I. '. t. e. 8 8 I I g 8 0 0 8 8 8 e 8.I e 18 0 8 8 g a 8.e e .I e 8 I I .e a .e.e e I .e.s I .e .e s .8 8 8.e e .e .t 8.g g 8.g 8 8 8.e.8.e 8.g g g a g g g 8.g e.. ............. .. ...... . .... . .. . . .. . . . . . ....... ..
41111118111||1111181118111111111311111 t ||| 8111||11113 |||| t |11: 3 t g 31 113 3 g || g II g

tillit.ttttttttttttttttttilitttittttttttttttttttttttttttttttttttttttttttttttttti

33.33333333333333333333333333333333333333333333333333333333333333333333333333333
444444444444444444444444444444444444444se44444444444444444444ssee4444444444g4444

55555.55555555555555555555558,65555555555554561555555555558555555555555555555555

84g.888888888g888888888888888.88888888888g88888$$888188888888888888888888888888

I.flifilflillfilflilllllliffillifftliffittittliffflpittl3 tit 33333IIII 3tilli)33r

8888888888883888888Ig18888s888808I88188Ie8IIeIes8Sta1883888883888888888388888aI8

q . e. I. .'t. I 3. g 3 3 9 g g g 3 g g a g g g 3.g 3 g g a..g g g g g I .g 3 3 g I.g g 3 3 3.3.g g g e e 3 3. 3 3.g g g 3.g g g g 3.g 3.g g g g g g 3 g g g g g g g g g
s /. g......................:... .. .... .,...........,,... j.....

The NUM field is not used by this subgroup. One card having the

format described below must be input after the header card.

Column Mnemonic Format Description

1-5 NPL IS Output option switch to control
the detailed printing of inter-
diction, decontamination, chronic
dose commitment, and evacuation
data.

NPL < 0 No detailed print.
NPL T 1 Print detailed evacua-

~

tion, interdiction, and
decontamination data
by spatial interval.

NPL > 2 Print chronic dose
~

commitment by spatial
interval.

2-83

- . - .
_ _ - - _ - _ _ _ - _ _ _ _ _ _ _ _ _ __ .__ _ - _ _ _ .



. _ . . - -_=

Column Mnemonic Format Description

6-10 N PD IS Output option to control the
detailed printing of dispersion
data by spatial interval.

NPD < 0 No detailed print.

1 < NPD <-' 2 Print trial identi-
~

fication and dis-
persion data.

N PD > 3 Print trial iden-
tification and the
sum of the released
inventory.

11-15 NPH IS Output option to control the
detailed printing of organ dose
and health effects data by spatial
interval.

NPH < 0 No detailed print.
NPH I 0 Print acute effects

from early exposure.
NPH > 1 Print latent effects

from early exposure.
NPH > 2 Print latent ef fects

from chronic exposure.

16-20 NPP IS Output option to control the
printing of the contribution to'

the final result values from each
trial and to delete the printing

i of the frequency distributions of
the final results.

NPP < 0 Delete printing of the
frequency distributions
of the final results.

NPP = 0 Frequency distributions
of the final results are
printed.

NPP > 0 Print the contributioni

to the individual and
societal results for
each meteorological

i

trial.

21-25 N PA IS Output option to control the
detailed printing of isotope activ-
ity at the time of release and iso-
tope air concentration in each
spatial interval.

N PA < 0 No detailed print.
NPAY0 Print the activity at

the time of release for
each isotope.

2-84
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Column Mnemonic Format Description

N PA > 1 Print the air concen-
trations for each iso-
tope within each spatial
interval.

26-30 NRE IS Output option to control the print-
ing of the data from the site data
file and the cost and economic
effects data by spatial interval.

NRE = 0 No detailed print.
NRE / 0 Print the population

|
and topographical data

! requested from the site
data file.

NRE > 2 Print the cost and
~

economic effects data
for each spatial interval.

31-35 NORM I5 Switch to normalize the release cate-
gory probabilities.

NORM = 0 Normalize probabilities.
NORM / 0 Do not normalize proba-

bilities.

36-40 NLC I5 Switch to bypass the latent and
chronic calculations.

NLC = 0 Perform latent and
chronic exposure calcu-
lations.

NLC = 1 Skip the chronic exposure
i calculation.

NLC = 2 Skip the chronic exposure
calculations. Latent
effects are calculated for
acute time period only.

;

! A complete account of the options for the detailed output

| together with examples of the output is included in the output

j description of Section III.
|

| No parameter modification is allowed for this subgroup.
!

A representative listing of the OPTIONS subgroup sample input

data is shown below.

, 2-85
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SUSGROUP OPTIONS
FAR4PEftp . SET TO 0.__ - _ . . . . _.._ -2

s. . ..

* ** INPUT PRINT OPTIONS ' ' *
'

' ' ' ' '
~~ ~~ ~

'''uptet OR 1 M thy OPTION FOR INTERDICT'. T OEC04 I '~ t

;_ IEPOst CR 1 . ._. M!hf OPTION FOR O!$PERSION _
8
t

WPM = 0.1.t e08 3 MIST OPTION FOR MaLTM EFFECTS
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_ _ ,
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. - - - -. .. . . . . _ . . _ _ . _ . . _ _ _ ___
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I

|
,
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!

G. End Card

The end card is used to terminate the reference case and

each subsequent modification case in the input data. The card

is alphanumeric and contains the word "END" punched in columns+

.I

1 through 3.

I Columns Contents

1-3 END4

i
2 An end card must appear as the last card of the reference case
,

and each modification case.

4

s

J

;

i
I

|

'

t

I.

(
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III. OUTPUT DESCRIPTION

This section deraribes the printed output produced by the CRAC2

code.

A. Input Data Print *

A printed representation of the subgroup data is generated

for_the input subgroups in the reference case and each modifi-

cation case unless the listing is specifically suppressed by
_

the applicable title card. Samples of these subgroup prints

are included with the input data description in Section II of
"

this user's guide.

4

B. Detailed Prin_t Options -

The OPTIONS subgroup controls the detailed printing from

the CRAr2 program. The detailed printing is divided into six

.
general ar'eas. Within each of the six areas, alternative'

| x prin.t options'are available. Selection and use of the alterna-
-

ti,ve print options from these six areas are described in the
. ,s ~

's discussion 6f'the OPTIONS subgroup in Section II. A briefi
-

-
,

, _ .

s- ,

descriptior.Jof- the detailed printJoptions that are provided in,_

_

es

these six areas follow ~s. The descriptions include samples of.

I ~ :-
*

the detailed prints from each area-together with explana'tionsi

t
. .

|
,- ', of the printed material. The user must understand that these

,

- s,

! ( detailed print options will generate.the selected prints for
: .,
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1. Interdiction, Decon tam ina t ion , Chronic Dose Commitment,

and Evacuation Data - NPL. This detailed print option

provides for the printing of the interdiction and decon-

tamination data, the chronic dose commitment data, and

evacuation data by spatial interval. The value of the

variable NPL determines the alternative print option

selected. Figure III-l is an example of this prints

option with NPL=2. The interdiction, decontamination,

and chronic dose commitment data are shown for one spatial,

. '
interval. The circled numbers in the figure reference

!

; - the following legend:

.

( ) The spatial interval number where the
'

people were residing at the start of
the accident.

(f) were caught by the radioactive cloud.
The spatial interval where the people

( ) The number of sectors (22-1/2 degrees)
that have been contaminated at the
spatial interval where the radioactive

i cloud has caught the people.

( ) The fraction of the sector covered by*

the cloud.

(f) The time required to decay dose to
acceptable levels with decontamination.

| ( ) The time required to decay dose to
L acceptable levels without decontamination.

7
'

( ) Interdiction severity level

0 - no decontamination or inter-
'

diction required

1 - milk interdiction required

2 - crop interdiction required

3-2
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4

' 3 - milk and crop interdiction
required

4 - people musd be relocated for
less than ten years

5 - land must bestotally inter-
dicted and people permanently,

relocated

h The decontamination factor is defined as the
ratio of current radioactivity levels to '

'
acceptable radioactivity levels. ,

,<

(}) decontamination for this spatial interval.
The total number of people affected by the

. .

() The crop decontamination factor at the time '
of the accident.-

.-

() The crop decontamination,f actor af ter 60 days.I

() The milk' decontamination factor at the time
of the accident. 1

,

( h The milk decontamination f actor af ter 90 days.

() Chronic dos,e exposure group
1 - Inhalation of resuspe'nded radionuclides.

|
2- Ingestion of cesium via crops and milk

contaminated by direct deposition on
plants.

3 - Ingestion of strontium via crops and
j milk contaminated by direct dopositiott

on plants.'

4|- Ingestion of radioactive iodine via l

crops and milk contaminated by direct
deposition on plants.

:

i 5 - Ingestion of cesium and strontium via |

| crops and milk contaminated by root uptake.

i i 6 - Exposure to groundshine f' rom contaminated!

g ground.
s 1

( h Within each exposure group the rows represent the
six integration time periods for chronic dose (0-10, ;

'

10-20, 20-30, 30-40, 40-50, and 50-80 years).

<

f

'
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16 The columns represent the doses to the selected
latent organs. The column order is the same as
the order of the organs in the latent subgroup.

2. Dispersion Data - NPD. This detailed print option provides

for the printing of the dispersion data by spatial interval

and the sum of the released inventory. The value of the

variable NPD determines the alternative print option selected.

Figure III-2 is an example of this print option with NPD=1.

The dispersion data and meteorological parameters by spatial

interval are shown for one meteorological trial. The circled

numbers in the figure reference the following legend:

h Spatial interval number.

h Spatial interval outer radius (meters).

h E: lapsed time for cloud to reach midpoint
of interval (hours),

h The total number of hours during which
rain occurs while the cloud is crossing;

the interval.

h The rainf all rate in hundredths of inches /
hour,

h The Pasquill-Gifford stability category
for the interval (1-6 corresponds to A-F).,

h The windspeed for the interval (meters /sec).

h The cloud height (meters).
~ h Sigma z, a, is the vertical dispersionz

standard deviation at the midpo
the spatial interval (meters).

Lateral coverage is defined as total hori- I
zontal spread at the midpoint of interval
not including the expansion factor (meters).i

h Area coverage is the total cloud coverage
for the spatial interval not including the
expansion factor (meters 2),

(

h CHI /O is the concentration per unit source
term for the interval.

3-4
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I

Thenumbersh-harespecifictothe isotope Cs-137.

h The fraction left in the cloud once it has9

passed the interval.

h Integrated air concentration (Ci-sec/m3),

h Ground concentration (Ci/m2),

3. Health Ef fects - NPH . This detailed print option provides

for the printing of doses and health effects by spatial

! . interval. The value of the variable NPH determines the
:

alternative print option selected. Figure III-3 is an
q

example of this print option with NPH=3. The acute effects

from early exposure, the latent effects from early exposure,

and the latent effects from chronic exposure are shown for

one spatial interval. The circled numbers in the figure |

I

reference the following legend:
1

!

The f[ollowing numbers apply to early effects from early
exposure: I

h The spatial interval number.

h The name of the organ.

h The probability that the total dose to
| the organ will result in an early effect

(fatality or injury).

h Total dose to the organ (rem).

h The external cloud gamma ray shine dose (rem).

l h The integrated ground exposure dose (rem).

h The inhalation dose from exposure to the
cloud (rem).

h The cumulative probability that there is
an early fatality due to a critical dose |i

' to this organ and the previous organs. l

|
1
'

3-5

. _ _ . - . _ _ _ _ _ l_ . _ _ _ . . _ - - _. ._ _ __ _ . _ _ _ . . _ . - _ _ _ _ _ __ .



_ _ _ - . _ - - - _ _ . _ _ _ _

h The cumulative probability that there is
an early injury due to a critical dose to this
organ and the previous organs.

The following numbers apply to latent effects from early
exposure:

h The organ name and latent effect.

h The external cloud gamma ray shine dose (rem).

h The integrated ground exposure dose (rem).

h The inhalation dose for the ten time intervals )
of 0-1, 1-10, 10-20, 20-30, 30-40, 40-50, 50-60,
60-70, 70-80, and 80-infinity years.

h The number of effects in cases per person for
the same ten time periods above.

h The total number of effects in cases per person.

The following numbers apply to latent effects from chronic
exposure:

h The name of the latent health effect.

h The inhalation do for the ten time
periods given in 13 .

h The ingestion dose for the same ten
time periods.

h The ground dose for the same ten time
periods.

h The total number of effects in cases for the
same ten time periods.

4. Final Result Values - NPP. This detailed print option

provides for the printing of the contribution to the 1

final results from each meteorological trial. In addi-
,

1

tion, the option provides the user the choice of deleting

the frequency distribution tables from the final results.

:

|

!

3-6

- . _ _ _ _ -_ _ .- . -- ,



- . _ _ - _ . . . ... _ _ _ - __ _ _ _ _ - . - .

|
|

4

|
| 1

j The value of the variable NPP determines the alternative

print option selected. Figure III-4 is an example of
|

1

this print option with NPP=1. The contribution to the I

set of final results are shown for one meteorological
.

trial. The circled numbers in the figure reference the

'
following legend: |

i

(]) Month indicator for the accident start
;

' time.

(]h Day indicator for the accident start
time.

(]h Hour indicator for the accident start
time.

() Core inventory group number (always 1).4

(]h Accident description leakage category,

I number.

(]) Meteorological site number (always 1). |

(]) Population sector number.

(]h Number of the meteorological trial.

( h Probability of this set of consequences.
I

( h The consequences for the meteorological|

( trial. The consequences are divided j

between societal (direction-dependent) j,

| and individual (direction-independent) i

results and are in the order of the
final results array, FRES.

|
I
,

|

| 3-7
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I

)

.

5. Isotope Activity - NPA. This detailed print option pro-
!

vides for the printing of the activity of each isotope,

i

at the time of release and the air concentration for
i

each isotope within each spatial interval. The value

of the variable NPA determines the alternative print
i

!, option selected. Figure III-5 is an example of this

! print option with NPA=2. The activity of each isotope
i

'

at the time of release as well as the air concentration i

,

I

of each isotope are shown by spatial interval. The

circled numbers in the figure reference the following

legend:

( ) Spatial interval.

( ) Midpoint of the spatial interval (meters).

j 6. Site Data File and Economic Ef fects - NRE. This

detailed print option provides for the printing of the

economic effects data by spatial interval. In addition,
,

I where a site data file has been used, the option provides
i

for the printing of the population and topographic data
i

from the site data file. The value of the variable NPP
,

|
'
. determines the alternative print option selected.
|
'

Figure III-6 is an example of this print option with

NRE=2. The cost and economic effects data are shown

by spatial interval. The circled numbers in the figure j

i

reference the following legend:,

( ) Contamination Severity Index.
;

I

O - No decontamination or interdiction

3-8
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1 - Milk interdiction (disposal)

2 - Crop interdiction (disposal)

3 - Milk and crop interdiction

4 - Immediate decontamination only

5 - Interdiction followed by decontamination
if it is possible to decontaminate

h Waiting period before decontamination.

Time for dose to reach acceptable level with-
out decontamination.(

h Fraction of area covered by the cloud.

h The sector number of the grid element being

i, processed.

h The state code for this grid element.

h Land fraction in this grid element.

h Population within this grid element.

h Farm area within this grid element (acres).

h Annual production of farm products ($/ year),

h Annual production of milk products ($/ year).

h Annual production of nondairy product
($/ year).

.,

h Potential cost of milk disposal.

h Potential cost of crop disposal.

h This row gives the costs for the six cost
categories:

! * Agricultural cost (disposal
i of harvest)

* Decontamination cost

* Land interdiction cost with
decontamination

* Relocation cost with decon-
tamination

,

,

|
3-9
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:
|

I i

!
i

* Land interdiction cost without
decontamination

.

* Relocation cost without decon-
tamination !

h This row specifies the exposed population
for each of the chronic effects groups.

Population exposed to the plume*

* Population exposed through non-
dairy product consumption

,

t
* Population exposed through dairy

I product consumption
.

't

|

i

:

i

.

1

i

!

~

!

;
,

.
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* * * DISPERSION DATA SY h*ATIAL INTE8 VAL ***

alm 6 ENDPOINT ELAP5ED **** WEATHER ***** Cloud LATERAL TOT AREA *** EXAMPLE ISOTOPE C5-137 **.=

NUM AADIUS TIME RAIN STS Wm05PD MEIGHT 516MAZ COVERAGE COVERAGE CMI/O FRAC LEFT A11 Com. Game Com.

'E ' @ @ @ @ @ @ @ @ O GA@ @ @
1 4.04FE*02 6.574E-02 0 0 4 3.400 0. 2.914E+01 1.842E+02 1.442E*05 2.374E-05 9.363E-01 4.504E+01 4.431E-01
2 1.609E+03 1.315E-01 0 0 4 3.400 0. 5.233E401 3.469E*02 2.792E+05 F.040E-06 9.028E-01 1.2FFE+01 1.265E-01
3 2.414E+03 1.972E-01 0 0 4 3.400 0. a.977E+01 5_OOaf+02 &_010E+05 3_aa4E-Da a.Fa5E-01 a.435E+DO a.391E-01

4 3.219E+03 2.630E-01 0 0 4 3.400 0. 8.439E+01 6.496t+02 5.22FE+05 2.350E-04 8.$90E-01 4.003E+00 3.981E-02
5 4.023E+03 3.24FE-01 0 0 4 3.400 0. 9.725E+01 F.946E+02 4.394E+05 1.64FE-06 8.424E-01 2.F41E+00 2.768E-02
6 4.828E+03 3.944E-01 0 0 4 3.400 0. 1.0a9E+02 9.369E+02 7_519t+05 1.2alf-da A.27aE-01 2.049E+DO 2.06DE-02

7 5.433E+03 4.602E-01 0 0 4 3.400 0. 1.196E +02 1.0FFE*03 4.665 E *05 1.001E-04 4.148E-01 1.612E+00 1.606E-02
8 6.43FE*03 5.259E-01 0 0 4 3.400 0. 1.295E+02 1.215E*03 9.FF6E*05 8.192E-0F 8.029E-01 1.2 99E +00 1.295E-02
9 F.242E+03 5.91FE-01 0 0 & 3.&D0 0. 1_ta9E+02 1_151E+01 1_Da7E+na a_ma9E-07 7.92tt-61 1.07&E+00 1.071E-02

10 8.04FE+03 4.574E-01 0 0 4 3.400 0. 1.4FFE*02 1.486E+03 1.194E +04 5.872E-0F F.820E-01 9.062E-01 9.033E-03
11 9.656E+03 7.889E-01 0 0 4 3.400 0. 1.602E+02 1.686E*03 2.713E*04 4.FF2E-OF F.436E-01 F.232E-01 F.189E-03
12 1.12FE+04 9.204E-01 0 0 4 3.600 D. 1.757t+02 1_9Anf*01 1_115f+Qa 1_7a5f-07 7.&73E-01 5_57aE-01 5.5&aE-03

13 1.368E+04 1.098E+00 0 0 4 3.745 O. 1.935E+02 2.2FIE+03 5.482E+04 2.434E-07 T.278E-01 3.809E-01 3.784E-03
14 1.609E+04 1.261E+00 0 0 4 4.100 0. 2.132E*02 2.452E+03 6.403E+06 1.890E-OF F.118E-01 2.668E-01 2.653E-03
15 2.012E+04 1.534E+00 0 0 & 4.100 D. 2_172 E +02 1_151E+01 1 2Aas+D7 1 &291-07 a_ma5f-01 1.962E-01 1.9&aE-03

16 2.414E+04 1.800E*00 0 0 4 4.100 0. 2.645E*02 3.F64E+03 1.514E+0F 1.073E-CF e.683E-01 1.428E-01 1.41FE-03
17 2.816E+04 2.073E+00 1 21 4 4.182 0. 2.895E+02 4.36FE+03 1.75FE*0F 8.28eE-08 3.846E-03 1.072E-01 4.019E-02

to
1 la 3.219E+04 2_327E+00 1 75 & &_&OO O. 1_12af*02 &_9Anr 01 1_a9Af+07 a_&t91-na 1_024f-10 A.7asf-O& 2_051E-04

F' 19 4.023E*04 2.835E+00 1 F5 4 4.400 0. 3.450E+02 5.835E+03 4.695E+0F 4.946E-08 7.259E-26 9.709E-12 2.295E-12
20 4.828E+04 3.315E*00 1 32 4 4.663 0. 3.841E*02 4.942E+03 5.418E *07 3.503E-04 7.259E-26 0. O.^#

21 5_a33E+04 3.781E+00 1 10 & &_ ann D. a_2nnr+02 A.11DK+al a_52af*07 2.Aans-Da 7.259E-2a O_ 0.

22 6.43FE*04 4.232E+00 1 5 4 4.954 0. 4.533E+02 9.221E+03 F.420E*07 2.114E-04 F.259E-26 0. O.
23 F.242E+04 4.670E+00 1 1 4 5.100 0. 4.845E+02 1.032E+04 8.302E+0F 1.719E-08 F.259E-26 0. O.
24 a_067E+06 5.10&E+00 1 1 & 5_1&a O_ $_1Ans,n2 1_1&ns,0& 9_175f+D7 1_&s2f-On 7_159E-1A O. O_

25 8.851E+04 5.526E+00 0 0 4 5.300 0. 5.420E+02 1.24FE*04 1.004E*08 1.223E-08 F.259E-26 0. D.
26 9.656E+04 5.948t+00 0 0 4 5.300 0. 5.72FE+02 1.354E*04 1.049E*04 1.066E-08 F.259E-26 0. O.
27 1_O&af*05 a_15Af*00 0 0 & 5_&7& O_ A_Da9f+Q2 1_&s95+Da 1_17AK+QA 9 nn9f-09 7_159f=>a O_ 0_

28 1.127E+05 6.F62E+00 0 0 4 5.500 0. 6.450E*02 1.564E+04 1.258E*08 F.898E-09 F.459E-26 0. O.
29 1.368E+05 T.94FE*00 0 0 4 5.660 0. F.173E+02 1.FF0E+04 4.274E+08 4.095E-09 F.259E-26 0. O.
30 1_AO9f+05 9_127E+CO O O & &_aal O_ a_15?feQ2 2_07AK+0& 5 _012 f +0A 5_257f-09 7_259f-2a O_ 0.

31 2.414E+05 1.614E+01 0 0 4 3.282 0. 9.600E*02 2.719E*04 2.184E*09 5.106E-09 F.259E-26 0. O.
,

'

32 3.219E+05 2.232E+01 0 0 4 3.618 0. 9.600E+02 3.686E+04 2.966E*09 3.420E-09 F.259E-26 0. O.
ss 5_atti.05 1_171E+01 O O & 5_a7& O_ 9_Anns.n2 5_52ar+0& 1_ts5s+10 1_&Ott-09 7.259f-2a O_ O_

34 3.219E+06 2.008E+02 1 1 4 4.414 0. 9.600E+02 2.008E+05 5.331E*11 5.02FE-10 F.259E-26 0. O.

I

i

Figure III-2. Detailed Dispersion Output Sample
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* * mE ALim EF FECTS DET AILED OUTPUT - SPaTI AL ImTEnVAL muheta = 5e * * *e
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Lattui EFFECTS Fa0m E tatt EEP0 sua E _ _
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Figure III.-3. Detailed llealth Effects Output Sample
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first sectitet atletts O P tl 11 1 l 9 9 % l.0004*009 9.288*01 2 2.044*02 5 2. 61t* 02 40. 50. 4 S. P F. 04t* 01 0 f. Ite* 02 9 1.248* 06 10 6.854*05
ii i. s se us is v.svresa i s 3.a ste ur is 3.33:*gn n s. a sse ur is 4. igge si ir s. is a. u s so us iv i. vy s. us su 3. s ua ve

21 3. Pe t* 01 2 2 1. 5 0e * 01 Il 3.18 4* 00 to 2.898* 00 il 5.09 t* 00 24 2.858* 01 27 4.64t*02 as 1.138*01 29 a.2es*01 30 e.35t* St
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Figure III-4. Sample Contribution to Final Results
From Each Meteorological Trial

NUM !$0f0PE ACTIVITY AT TIME OF RELEASE (CURIES)

| 1 Co-58 2.24E+04
'

2 CO-60 1.35E+02
3 Ka-85 6.64E+05
4 Ka-85M 2.68E+07
5 KR-87 3.30E+0?
6 KR-88 6.01E+07
7 R8-86 1.44E+04
8 5a-89 2.87E+06
9 Sa-90 1.55E+05
10 se-91 3.45E+06
11 T-90 1.66E+04
12 v-91 3.51E+05
13 ZR-95 4.47f+05
14 24-97 4.49E+05
15 me-95 4.22E+05
g.,39- 99 4.91E*06
17 TC-99M 4.36E+06
18 AU-103 3.73E*06
19 au-105 2.11E+0a
20 au-106 8.68E+05
21 aM-105 1.68E+06
22 sa-127 2_ tor +0a
23 58-129 6.94E+06
24 TC 127 2.24E+06
25 TE-127N 2.95f+05
26 TE-129 7.56E+06
27 TE-129m 2.01E+06
2a TE-131M 3_7af+Da
29 TE-132 3.77E+07

. 30 I-131 2.61E+07'

31 1-132 1_ mar +07
32 1-133 5.34E*07
33 I-134 2.74E+07
3a 1-135 A_aar+C7
35 XE-133 1.44E+08
36 XE-135 4.72E+0F
17 es-13a 3_7ar+na
38 CS-136 1.1FE+06
39 C5-137 1.96E+06
an as-1&D t_ntr+na

! 41 LA-140 5.15E*05
f 42 CE-141 4.58E+05

as tr-1a3 &_ tar +05,

44 CE-144 2.75E+05,

| 45 PR-143 4.3FE+05
AA ata-1&F 1_etr+nt
47 NP-239 5.44t*06
48 PU-238 3.50E+02
49 pu-ste 7_rar,n1

50 Pu-240 8.48E+01
51 & 241 1.63E+04

( 12 an-2A1 1_ner+nt

[ 53 CR-242 4.11E+03
| 54 CM-244 2.52E+02

Figure III-5 Sample Output of Activity Option Print
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* * Ala CONCENTa4710N AT EACM $PATIAL INTEnvAL (CualE-SEC/Me*3) * * *

FUm 150 TOPE e4,DI+2 2si.2E+3 3s2.0E+3 4s2.RE+3 5s3.aE+3 as4.4E*3 7=5.2E+3 Re6.0E*3 9=6.at.3

1 Co-58 5.14E-01 1.46E-01 7.34E-02 4.57E-02 3.17E-02 2.36E-02 1.84E-02 1.48E-02 1.23E-02
2 Co-60 3.10E-03 8.78E-04 4.42E-04 2.75E-04 1.91E-04 1.621-04 1.11t-04 a.93E-05 7.39E-05
3 na-85 1.58E*01 4.70E*00 2.45E+00 1.56E+00 1.11E+00 8.39E-01 6.65E-01 5.44E-01 4.56E-01
4 Ka-45M 6.32E*02 1.87E+02 9.62E+01 6 07E+01 4.27E+01 3.20E+01 2.51E+01 2.03E+01 1.69E+01
5 Ka-87 7.68 E *02 2.21 E+0 2 1.11 E+02 4.4 3 t +01 4. aft +ni 1.&2E+01 2.ait+01 2.0at+01 1.a7t+01
6 an-88 1.41E+03 4.15E+02 2.12E*02 1.33E+02 9.31E+01 6 94E+01 5.41E+01 4.35E+01 3 59E+01
7 at-so 3.31E-01 9.39E-02 4.73E-02 2.94E-02 2.04E-02 1.52E-02 1.18E-02 9.55E-03 7.89E-03
8 se-89 a.60E+01 1.a7t+01 9.63t+00 1.47t+00 4.nat+00 1.n1t+00 2.1er+00 1.edt+00 1.57t+00
9 SR-90 3.56t+00 1.01E*00 5.09E-01 3.17E-01 2.20E-01 1.66E-01 1.28E-01 1.03E-01 8.50E-02

10 BR-91 7.91 E *01 2.23E+01 1.12E +01 4.93E +00 4.79E +00 3 5 5 E +00 2.75 E +00 2.21 E +00 1.82 L+00
11 y-90 3.43E-01 1.09t-01 5.14E-02 1.aar-n2 2.&2t-n2 1 air-n2 1.a21-n2 1.itr-n2 e 57t-n1
12 Y-91 8.06E+00 2.28E+00 1.15E+00 7.17E-01 4.98E-01 3 71E-01 2.89E-01 2.33E-01 1.93E-01
13 2R-95 1.03E+01 2.91E+00 1.46E+00 9.11E-01 6.33E-01 4.71E-01 3 67E-01 2.96E-01 2.45E-01
14 2a-97 1.03E+01 2.91t+00 1.aar+oo e. net-01 a_ tor-ni A aft-ni t_Atr-n1 2_e2r-n1 2 tit-n1
15 me-95 9.69E+00 2.75E+00 1.39E+00 8.62E-01 5.99E-01 4.45E-01 3.47E-01 2.80E-01 2.31E-01
to Mo-99 1.13E+02 3.19E+01 1.61E+01 1.00E+01 4.95E+00 5 16E+00 4.02E+00 3.24E+00 2.68E+00
17 TC-99M 1.ont*02 2 aat+01 1.atr+01 a e2 t +0c a sor +00 & An t *no t _ anr +00 2 ei t +00 2. Anr +0a
18 au-103 8.56E+01 2.43E+01 1.22 E+01 7.61E+00 5.29E*00 3.93E+00 3.06E*00 2.47E*00 2.04E+00
19 20-105 4.82 E +01 1.35 E +01 4.74 E +00 4.15 E +00 2.85 E +00 2.10E+00 1.62 E +00 1.2 9E *00 1.06t +00
20 au-106 1.9et+01 1 atr +no 2 at t *0n 1.771+0n 1_ S tr +an e.1st-n1 7.itr-01 4.74r-01 L.7tr-n1
21 RM-105 3.8 7 E *01 1.10E+01 5.53E +00 3.44 E *00 2.39E +00 1.78E +00 1.39E + DO 1.12 E +00 9.2 4 E-01
22 88-127 5.28E+01 1.49E+01 7.53E+00 4.68E+00 3.25E+00 2.42E*00 1.88E+00 1.52E+00 1.25E+00
23 2a-129 1. set +n2 a.atr+ct 2.22r+oi 1.17t+at e ter+nn a_est+nn t_str+nn A str+no 1. tar +no
24 TE-127 5.15E*01 1.46E*01 7.35E+00 4.58t+00 3.18E+00 2.37E+00 1.84E+00 1.49E+00 1.23E+00
25 TE-127M 6.78E +00 1.92E+00 9.68E-01 6.02E-01 4.18E-01 3.11 E-C1 2.43E-01 1.95E-01 1.42 E-01
2a Ta-129 1.71t+n2 A.enr+oi 2 Aar +ot 1 tf r +ot 1_nt a +nt 7_as s +an a.nAr +no A mar +no & _ nnr +nn
27 TE-129M 4.61 E+01 1.31 E+01 6.59E *00 4.10E *00 2.85 E +00 2.12E +00 1.45 E *00 1.33 E +00 1.10 E +00
28 TE-131M 9.62 E +01 2.44E+01 1.23E *01 7.42 E+00 5.29E +00 3.93E +00 3.04E +00 2.46E +00 2.03E +00
29 Tr=112 a aar+02 2_atr+02 1 2 & r +02 7 . La r +o t t _ ttr +os t _ ear +01 t_ner+ni 2.&ei+nt 2.nar+nt
30 1-131 6.00E +02 1.70E +02 8.5 7E *01 5.3 3 E *01 3.70E +01 2. 75 E *01 2.15 E *0) 1.73E+01 1.43E+01
31 I-132 8.82 E+02 2.50E+02 1.26E*02 7.83E+0i 5.44E +01 4.04E *01 3.15E +01 2.54 E+01 2.10E *01
32 1-133 1.22r +cs t _ Aar +n2 1.7 Ar +n2 1 na r +o2 7_ snr +o t t_t7 +ni A.ttr+ni t_ tar +nt 2_a7t+nt

33 1-134 6.14E +02 1.65 E +02 7.91 E +01 4.6 7t +01 3.08t +01 2.18E+01 1.61E+01 1.23E+01 9.67E+00
34 I-135 1.0 7 E+03 3.02E +02 1.51 E +02 9.33E *01 6.44E +01 4.76E *01 3.68 E +01 2.95 E +01 2.4 2 E +01
33 ma-iss a 17s+nt 1. tar +nt A_Far+n2 A.sst+n? t n7t+ns 2 tsr n2 t.aatic2 t_tir n> 1.2Ar+n2
36 XE-135 1.12 E *03 3.34E +02 1.74 E +02 1.11 E *02 7.8 7 E +01 5.96 E +01 4.72 E +01 3.86E +01 3.24E+01
37 CS-134 8.49E+01 2.46E+01 1.24E+01 7.72E+00 5.36E+00 3.99E+00 3.11E+00 2.51E*00 2.07E+00
ta es-ita 2 aer+ni 7 ass +an t aAr+no 2_ter+nn 1. mar +nn 1 str+nn e_ air-n1 7.7tr-n1 a Ant-at
39 CS-137 4.50E *01 1.28E +01 6.43E +00 4.00E +00 2.78t +00 2.07t +00 1.61 E +00 1.30E +00 1.0 7E +00
40 84-140 1.16t+02 3.27E+01 1.65E+01 1.03E+01 7.13E+00 5.30E+00 4.13E+00 3.33E+00 2.75E+00
At ta-1An 1.1erent t ans,no t_7trenn 1_nor+nn 7 Atr-ot t 71r-nt t_tir-ni t AAr-n1 t nAr n1

42 CE-141 1.05E+01 2.98E+00 1.50E+00 9.34E-01 6.49E-01 4.83E-01 3.76E*01 3.03E-01 2.51E-01
43 CE-143 1.00E *01 2.83E +00 1.4 3E +00 8.84E-01 4.15 E-01 4.5 7E-01 3.5 5 E-G1 2.86E-01 2.36E-01
sa tr-1AA a _st r+no 1 rer +nn e nir-ni t air-ni t_ent-ni 2_ Gar-n1 2.far-ni 1 a2r-n1 1 snrent
45 Pa-143 1.00E +01 2.84E +00 1.43 E +00 8.91 E-01 6.19E-01 4.61E-01 3.59E-01 2.89E-01 2.39E-01
46 ND-147 4.49E +00 1.27t +00 6.41 E-01 3.99E-01 2.77E-01 2.06E-01 1.60E-01 1.29E-01 1.07E-01
47 mp-sto 1.2Ar+n? t _ tar +01 1 anr+nt 1.12r+nt 7_7tr+no t_7ar+on A.Aar+nn 1_ air +nn 2_ ear +no

48 PU-238 8.05E-03 2.28E-03 1.15E-03 ?.15E-04 4.97E-04 3.70E-04 2.68E-04 2.32E-04 1.92E-04
49 PU-239 1.78E-03 5.04E-04 2.54E-04 1.53E-04 1.10E-04 8.17E-05 6.37E-05 5.13E-05 4.24E-05
to pu-2An 1_eer-nt u.atr-nA 2.atr-na 1.77f-nA 1.2tr-nA e_1Ar-nt 7_1tr-nt <_7tr-nt A_7tr-nt
51 PU-241 3.74E-01 1.06Z-01 5.34E-02 3.32E-02 2.31E-02 1.72E-02 1.34E-02 1.08E-02 8.91E-03
52 AM-241 2.50E-04 7.08E-05 3.57E-05 2.22E-05 1.54E-05 1.15E-05 8.94E-06 7.21E-06 5.96E-06 141 cm 2s> e_Atr-n> 2_A7t-n2 1_1tran2 a_ tar-n1 t a2i-nt A_str-at 1 tar-n1 2_72ranl 2 2ts-n1
54 EM-244 5.79E-03 1.64E-03 8.27E-04 5.15E-04 3.58E-04 2.66E-04 2.07E-04 1.67E-06 1.38E-04

I

I

FigureIII-15.~ Activity OptAcri Priiit Continued
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2

S S S S S ECO#0MIC EFFECTS DETAILED OUTPUT - SPATIAL I::TERVIL 4$$$$$
@ @ Q @i

ICOST e TINEK = 2.475E+04 T011mt =_ 4.959E*04_ Am68ER =_ 3.442E-02@SCaSTA'rtFan@ FRAC ^j::: 0^"0 i D RFan asa p gr == reaa m r 31p CaFhip
1 F 1.'"" +00 2.20FE*03 4.930E+01 1.303E 44 F 44E43 5.485E43 5.11M *05 5.485E*03

( COSTS 1.303E+04 0. 6.942E+0F 9.54FE+06 6.962E+0F 9.58FE*06< , amp par 2 Jars +a3 a_nniseen s_smas+at2 7 1. *00 1.118t+03 4.930E*01 1.303E+04 M44003 5.44SE+03 5.114D05 5.485E+03
,

| COSTS 1.303E*04 0. 3.52900F 4.85FE*04 3.529E+0F 4.45FE*06
*

any par 1_11aseas a.nnin+Ga s_eams+ag3 F 1. - -E *00
3.245E+03 4.930E*01 1.303E+04 F.544t*03 5.445E+03 5.11M*05 5.44SE+03

COSTS 1.303 D04 0. 1.030D04 1.418E*07 1.030E 44 1.418E+0Fany par 1_2 ass +at m_ ants.an t_====+at
, 4 7 1.E +00 0. 4.930901 1.303E+04 F.544 D03 S.48SD03 S.116t*05 S.445E43| COSTS 1.303E*04 0. 4.449004 0. 4.449D04 0.su,paa a_ a_an,s.a. t. -- .aS 7 1.000 D00 0. 6.930001 1.303E*04 7.544t*03 5.485E+03 S.11M *05 S.445E+03 iCOSTS 1.303E+04 0. 4.44M*04 0. 4.449Ev04 0.

'

amp paa n_ a ants an t_=== +at
| 6 F 1.E E-E*00 0. A.930901 1.303E44 F.544p03 S.44SE*03 S.11eE*05 S.48SD03

|
| COSTS 1.303D64 0. 4.44M+04 0. 4.449E+04 0.sua par n_ a napsean t_=== eatF F 1.000E*00 2.00FE*03 4.930901 1.303p04 F.544003 S.44SE+03 5.116t+0S 5.485E.03

COSTS 1.303E+04 0. 4.332E*0F 8.718E+06 4.332E+0F E.F18t+06 iamp pap 2 anssent a_anza.an t_amanens4 7 1.000D00 0. 4.930E*01 1.303E+04 F.544t*03 5.445D03 S.114D05 S.445E*03 i

COSTS 1.303E*04 0. 4.449E+04 0. 4.449E+04 0.y sua pop a. a antseen t_naa +at| 9 7 1.000E+00 G. 6.930 D01 1.303E+04 F.544t*03 5.445D03 S.11M *05 S.44SE*03 |H '

4 COSTS 1.303p04 0. 4.449E 44 0. 4.449E+04 0.sup paa a_ a anFseen 1_e. ,at_

10 7 1.000D00 0. 6.930E+01 1.303E+04 F.544E+03 S.485D05 S.11M +05 5.485E+03 _

COSTS 1.303E+04 0. 4.449004 0. 4.449E+04 0.,

sua par n_ a anssean t_ama=+at11 F 1.000E+00 1.410D03 4.930E+01 1.303E+04 F.544E+03 S.485E+03 5.11M *05 S.48SE*03
COSTS 1.303D04 0. 5.040E+0F 4.994E+04 5.080E+0F 6.994E+06sua par 1_Ataseat a navsean t_ aman +at

|12 7 1.000E+00 0. 4.930E*01 1.303E*04 7.544E+03 5.445E+03 5.11M *05 S.48SE+03 '

COSTS 1.303E+04 0. 4.449E+04 0. 4.449E+04 0.: sua par a_ a anns - t_====+at'

13 7 1.000E+00 0. 6.930E*01 1.303E+04 F.544E+03 S.485E+03 5.11M*05 5.44SD03
COSTS 1.303D04 0. 4.449E+04 0. 4.449E+04 0.sua par a_ a napsean t_ama=+at14 7 1.000E+00 0. 6.930D01 1.303E+04 F.544E+03 5.445E*03 5.114E+05 5.48SE*03
COSTS 1.303E+04 0. 4.449E+04 0. 4.449E+04 0.sua par a_ a nnysean t_ama=+at

15 7 1.000E+00 0. 6.930E+01 1.303E*04 F.544E+03 5.445D03 5.11H +05 S.485E+03
COSTS 1.303E*04 0. 4.449E+04 0. 4.449E*04 0.sup Pop n_ a napgean t_saar,as

to 7 1.000E*00 0. 4.930 001 1.303E+04 F.544E+03 5.485D03 5.116t*05 5.445D03
COSTS 1.393E+04 0. 4.449E+04 0. 4.449E+04 0.sua pop n_ a carn +an t_====+at

Figure III -6. Sample Print of Economic Cost Output {
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: C. Meteorological Data Summary

A summary of the meteorological data is always produced

| when the meteorological data file is referenced. The summary

gives an accounting of the full year of meteorological data.

When meteorological bin sampling has been selected, the summary

includes two tables of the meteorological bin statistics derived

form the data. A sample of the meteorological data summary is

shown in Figure III-7 for the case where meteorological bin

sampling has been selected.

.

D. Final Results
,

| The final results prints are generated for all executions

of the CRAC2 program. Six different final results options are

, available (see subgroup RESULTS). Figure III-8 is a sample
I

print of the final results table for option NROPT=0. The

circled numbers in the figure reference the following legend:

h Description of each final result.

( h Mean value of each result processed.

h Variance for each result processed.

h Probability of nonzero results.

h The maximum result value from the set of meteor-
ological trials.t

l

Probability of the maximum result. |

The date for the maximum value trial.

h The bin number of the maximum value trial.

The population sector for the maximum value trial.

h The site group for the maximum value trial.

3-18
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() The accident leakage group for the value trial.

() The core inventory group for the maximum value
trial.

It is important to recall that for '.he option NT, OPT =0, the

printing of final results is influenced by the number of evacuation

strategies requested in the EVACUATION subgroup. Corresponding to

each evacuation strategy, resultc are printed of the early effects

( consequences that result from that emergency action. When more

than one evacuation strategy has been requested, summary effects

are printed reflecting the weighted sum of the requested strategies.
Finally, results are printed of the latent effects and accident costs

based solely on the last evacuation strategy. When all of the 84

allowable final result names are requested in the RESULTS subgroup

and six evacuation strategies have been requested in the EVACUATE

subgroup, a total of 246 final results will be printed for each

leakage category. These results consist of 27 results for each of

the evacuation strategies, 27 results for the evacuation summary,
,

and 57 results showing latent effects and accident costs based

solely on the last evacuation strategy.

Figure III-9 shows an example of the frequency distribution of

the final results for each consequence. The final results have been

grouped within the magnitude bins represented in the far left column.

The frequency distribution is a complementary cumulative distribution
i

function (CCDF). These distributions can be used directly to produced
CCDF curves. A value in the frequency distribution table is interpre-

ted as being the probability that the given consequence will exceed
the given magnitude value shown at the left. The magnitude column

3-19
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takes on the appropriate units for the specific consequences. The

value immediately below the column headings is a scaling factor for

the consequence magnitudes. The RESULTS subgroup describes the

different optional outputs which are available in CRAC2. The inter-

pretation of the statistics is the same for all of the result options.

l

i

1
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NEW YO#tt . NY.
METECRCLOGICAL DATA FILE CCNTatNS 697 MOURS OF ORSERVED Rat u C ATA.'

ACCunutatEO RAtw MEASUREff MTS TOT ALED 49.30 INCHES F0# TE FEAR.
, .. .. MOLFWORTM AFTERNCON MIEING HEIGMt.120s METERS.

1 -. .

4
**** METEOROLCCICAL 8th SunnART ** * e e

5th Pet 0RtTIES
.~~ ~ R - RAIN WITMtm INTE#WALS

~ ~' ' ~ ~ ' ' ~ ~ ' ~ ~'S - SLCMDONNS WITHth t hf ER V AL S
, , , , C D E F - ST ABILITY C ATEGO#!FS

~~

1 80-ile 2 ft-2Be 3 42-38. 4 83-58,5 (GT 58 - u!No SPEEC IN?tRw&LS 4M/59 ~

NINO OTRECTION - -

.METSIN 1 2 3 4 __5 6 F 0 9 ,_ 10 11,, 12 _ 13 _ t4 ,14_ _ 16 TOT AL PER Ctri
,,

1R 0 .037 .095 .105 .119 .893 .065 .019 .862 .110 . 067 . 06 0 . 53 0 .034 .037 .33F .44 9 69F F.95662R 5 9.098 .167 8.000 .993 .167 0.000 0.004 .003 .167 0.000 .003 0.000 0.000 .003 0.090 .56F 12 .13703R 18 0 000 .816 .129 .001 . 0 60 .045 . 065 .332 .129 .149 . 00 1 . 032 .060 . 040 ' .032 .044 62 7970' 4# 15 _.929 . 049 .059 .tte . 070 .069 .028 .069 .090 .110 .070 .059 .339 .029 .039 .059 102 1.16445 R 20 .013 .06F .120 ".120 .06F .053~.040 '.06F.19F~.005 .053 '.000'0.000 ~~.013 .000 '.040 75 .4562 - ^'.6# 25 875 .065 .969 .184 .065 . 045 .665 .. 075 .8F5 .t34 . 384 . 060 830 . 068 .030 .015 67 .7640
,,

FR 30 .849 .131 .033 .006 . 0 13 .069 .002 .090 .138 .16e .049 4.000 ,.816 .033 .016 .866 61 .69634510 .053 062 .062 .e42 .003 .062 0.000 803 .167 .003 .125 3.000 0.004 .125 .042 .062 24 .2744
u.

9315 0.000 .125 8.000 .St3 0.000 9.000 0.000 .125 .500 .063 . 96 3 .065 0.800 0.800 . 12 5 .10 0 ' ' 16 .1076
'-'w ,_ 10 5 20__0 000 . 956 S.000 ,056 .056.,9,000 , .111 056._ .278 _.856 . 956 0.000_ .056, .356 ,0.00e,,.16F _ 10 .2855g 31525 .357 8.000 0.000 0.000 0.000 .0F1 0.000 0.000 .143 .871 . 0F 1 0. 000 .0F1 8.080 .0F1 .143 14 ".159e --

to ,,_12 5 39 . 222 .167 8 999 9 000 0.000 . 056.0,904_ .311
167 0.000 . 35 6 8. 00 0 0. 0 0 0 0. 0 00 _ .99 6 . 16 F 10 .2955b-a 13 C 3 .0FF .060 .003 .542 . 0 60 .034 .060 .062 .0FF . 0 r. 0 . 169 . 101 .036 .860 . 04 0 .340 160 1.917814 C 4 . 94 4 . 431 .316 .315 .320 _.026 . 021 _ . 036 .223 .124 .152 .100 .050 .062 . 06 5 .839 092 10 1026

,,

! 16 0 2 .016 0.000 .002 .360 .315 .164 .090 .049 .002 .866 0. 080 .033 .333 .316 .049 .049 61 .6961,_17 0.._3_ . 01e . . 0 35_ 80t _ . 9 71. 8 %_ . 0 0 6_. 050_.,0 93_ .119__ . 0 93 , . 07 5. _ . 066_ . 05 3 .022 .013 .049 226 2.5F99( 10 0 4 .066 .091 .053 .060 . 8 30 .030 .036 .063 .121 .0A0 . 00 3 . 999 .960 .052 .030 . Set 940 10.8219 _ _ _ _
n 19 0 5 . 039 .556 .827 .612 .012 ,098 otte .320 .160 .095 . 850 .0F6 .074 .120 .163 .100 3325 37.956621 E 2 . 03F .0F4 .111 8.000 0.000 . 311 .057 .0F4 .222 .0F4 . 83 F . 111 0.000 .111 0.000 9.000 FF .360222 E 3 0.00s .330 .156 .078 0 26 054 .e42 .024 .114 .see .15 e .996 .042 .030 .836 .060 itr 1.9064
.w

23 E 4 .0%F . tit .959 .923 .309 .013 . 019 .019 .075 .10e . 15 7 .ter .063 .456 . 85 F .009 602 F.7054, . 24 E 5. .0F0 .001 _.026 . 811 0. 0 00 0. 0 00. 0 e 0 00__, 0 0F _.10 4 _ . 0 F 0 , . 09 3_ 10 6_.06 3 .093 .14e .122 FFs 3.092226 F 2 0.000 .006 . 00 6 .103 .995 .026 .036 .043 .026 .121 . 095 . 060 .006 .563 .826 .069 116 1.324227 F 3 .839 .355 .007 .350 .055 _ .062. 823. 026 .074. 36? 123 .0FF, ,060 065 .059 00F 310 3.530020 F 4 .050 892 .0FF .032 . 8 2F .002 .Str .00F .855 .00F . 192 .119 .06F .005 . 95 0 . 06 0 402 4.509430 stL .062 . 066 .049 .e37 . 030 .s26 .02t . 034 .127 .092 . se 6 . 00 0 .059 .Or9 .096 .0Fr 0760
.. . _ _ ._ . . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . . _ __ ___ _. _. _ . _ _ _ _ _ _
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Figure III-7. Meteorological Data Summary
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Figure III-7. Meteorological Data Summary Continued
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IV. FILE DESCRI PTION

The following data files are used in the CRAC2 code.

1. File ,5 ,' TA PE5, program variable NIT) Standard Input File

F candard input file supplied by the user, normally

containing the input data deck. The input data deck

consists of the input subgroups necessary to define the

reference case and to specify one or more modification cases.

File format: Card images, 80 cnaracters per logical record.

File contents: See previous sections for detailed descrip-

tion of the input data deck.

2. File 6 (TAPE 6, program variable NOT) Standard Output File

Standard output file, normally the printer.

File format: 133 character logical records

File contents: All output produced by the model except error

messages which are written using the FORTRAN " PRINT" statement.

3. File 10 (TAPE 10, program variable NITSV) Chronic Subgroup
Reference File

Temporary file used to store a copy of the most current

chronic subgroup from the input data deck on File 5. It is

used to initialize the chronic subgroup and health data.

File format: Card images, 80 characters per logical record

File contents: Copy of the card images of the most recently

read chronic subgroup.

4. File 11 ( TA PEll , program variable NAT) Reference Subgroup
Change File

Temporary file used to store reference case subgroups, so

that they may be reinstituted in subsequent modification cases.

4-1
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File format: Card images, 80 characters per logical record.

File contents: Copies of the card images of user-specified

reference case subgroups.

4. File 12 (TAPE 12) Concentration File

Temporary file used to save the isotope air and ground

concentrations, effective cloud height, and plume rise data

for each leakage category when the number of leakage catego-

ries (NLEAK) is greater than 1. The file is written in

subroutine ACTIVE and read in subroutine DAMAGE.

Fil_e_ format: Unformatted sequential temporary data file.

The number of records written on this file for each modification

case is NLEAK, where NLEAK is the number of leakage categories.

If NLEAK=1, no records are written.

File contents: Records containing the following data:

Variable Name Tgge Description

AC(54, 34) Real Integrated air concentra-
tion for each isotope at
each spatial interval.

GC(54, 34) Real Ground concentration
for each isotope at
each spatial interval.

EFHGliT ( 3 4) Real Effective height of
the cloud at each
spatial interval.

IIITE ( 3 4) Real Plume interline height at
each spatial interval.

5. File 20 (TAPE 20) Site Data File

Permanent reference file containing the site identifica-

tion, seasonal windroses, population, and land data for one

4-2
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nuclear power plant site. The file is read by subroutine SITF.

File contents: Formatted sequential data file. The file has

135 card image records corresponding to one plant site.

File format: The file consists of the following data:

Data Array
and Dimension Data Format Data Description

IDENT(20) 20A4 Site identification
information. The
data are read as
(IDENT(I), I=1,20).

ROSE ( 16, 4) 16F5.3 Windrose probability
in each of 16 direc-
tions for each of 4
seasons. The data are
read as ((ROSE (I,J),
I=1,16), J=1,4).

POPl(16,34) 4(8F10.0,/), Individual site popu-
2F10.0 lation for each of 16

sectors and 34 pre-
defined spatial
intervals. The data
are read as ((POPl(I,J),
J=1,34), I=1,16).

FRLAN 1( 16,3 4) 16F5.2 Land fraction for each of
16 sectors and 34 spatial
intervals. The data are
read as ((FRLAN1(I,J),
I=1,16), J=1,34).

INSTAT1(16,3 4) 34I2 State code for each of
16 sectors and 34 spatial
intervals. The data are
read as ((ISTATl(I,J),
J=1,34), I=1,16).

7. File 21 (TAPE 21) Dose Conversion File

Permanent reference file used to store ground, cloud, and

inhalation dose conversion factors for 13 organs and 54 isotopes.

This data is used in the computation of the health effects.

File 21 is read by subroutine CHRON.

4-3
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File contents: Formatted sequential data file. The file

has 1423 card image records.

File _ format: Records 1 through 6 contain the names of the

54 isotopes for which data is stored on the file. The

order of the names corresponds to the order of the data in

subsequent records. These six records have the format 10A8.

Records 7 through 1423 contain the organ names and dose

conversion factors. There are 109 records for each of the

13 organs. Records 7 through 115 pertain to organ 1, records

116 through 224 to organ 2 and so forth. The set of records

pertaining to organ I has the format described below:

The first record of the set contains the name of

the organ in A8 format.

The second through 109th records of the set contain

the dose conversions for organ I in the order ((INCON

(I,J,K), J=1,7), (GRCON(I,J,K), J=1,3), CLCON(I,K),

K=1,54). The format of these records is (7E10.4/4E10.3).

A description of the data follows:

'
Variable Name Tyge Description

GRCON(I,J,K) Real Array containing the
dose conversion factors
for exposure to contami- '

2nated ground in rem /Ci/m ,
where

I is the organ number
(between 1 and 13),

J is the time index
(1 to 3),

K is the isotope index
(1 to 54).

4-4
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7 days for marrow,
skeletal bone,
endosteal cells,
stomach wall, small
intestine, upper
large intestine,
and lower large
intestine; 2 days
for thyroid, whole
body, testes, ova-
ries, and other
tissues),

2 - 0-1 year,
3 - 1-10 years,
4 - 10-20 years,
5 - 20-30 years,
6 - 30-40 years,
7 - 40-50 years),

K is the isotope index
(1 to 54).

,.
I NCON ( I ,J , K) contains the
dose conversion factor, which
when multiplied by the number
of curies of isotope K inhaled,
gives the dose to organ I
during time period J, from
isotope K.

I

8. File 27 ( TA PE27 ) Meteorological Data File

, _ Pe rmanen t reference file used to stcre meteorological

data for one nuclear power plant site. The file is read by
. .

I the subroutine SITE or the subroutine BINMET.

File contents: Formatted sequential data file . The file has
,

'

8762 card image records corresponding to one site.
>

s s . Fjle_ format: Record 1 contains the reactor site identifica-

tion information with format 5 A4 .
'

Records 2 through 8761 contain the hourly directional
:
'

we<tther data for the site, one racord per hour. Each record; ,

'

| son (ists of two words identifying the day and hour of the day
c'" . '\

and,two words of packed meteorological data for this hour." -
.s

'.
_

- s cs

'-

~ ~ I, ' s
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The format of this record is I1X,I3,1X,I2,1X,I6,I3). The day

and hour of the day are used''as indices'to store the meteor-

ological data. The Ewo words of meteorological data can be

represented as DDWWWS and-RRR, where two characters contain

the wind direction (indicated by DD), three characters

contain the wind velocity (indicated by-WWW), one character

contains the stability class (indicated by S), and three

chracters contain the rain intensity (indicated by RRR).
t

When the meteorological data are read, the first word of

packed meteorological data is multiplied by 10 and the

meteorological data are stored as follows:

Data Array Name
and Dimension Data Type Data Description

IDTA(24,365) Integer Hourly directional
weather data. The
data is packed with,

wind direction stored
in the 1000000's and
100000's digits, the
windspeed in the
10000's, 1000's and
100's digits, the
stability category in
the 10's digit, and
a 0 in the l's digit.i

The data are stored
as ((IDTA(I,J),
I=1,24), J=1,365).

RAIN (24,365) Integer Hourly rain data.
The data are packed

g with the hourly rain-
* fall in the 100's,

10's and l's digits.
The data are stored-
as ((RAIN (I,J), I=1,
24), J=1,365).

The direction data is in sector numbers, 1 to 16. The wind

speed is in tenths of meters per second. The stability data

4-7
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is coded with the stability categories A, B, C, D, E, and F

represented as 1, 2, 3, 4, 5, and 6, respectively. The

rain intensity is recorded in hundredths of inches of rain

per hour.

Record 8762 contains eight mixing heights representing the

seasonal Holzworth mixing heights in hundreds of meters for

stable (morning) and unstable (afternoon) conditions. The

four stable heights appear first in the order winter, spring,

I
summer, and fall; the four unstable heights follow in the same :

1

seasonal order. The format of the record is 8F10.2. Only the

unstable mixing heights are utilized in the CRAC2 dispersion

model.

9. File 30 (TAPE 30, program variable NT30) Final Summary File

The unformatted file on which the final result summaries

are stored. This file contains the site title, number of

leakage groups including the summary, total number of results,

number of scale magnitude values used in the distributions,

number of sectors, number of spatial intervals, final result

names, scaling factors, distribution scale magnitudes, and

the distributions of the final results from each leakage.

10. Files 31, 32, 45 Temporary Work Files...,

1

Temporary unformatted files used to store the intermediate
' \

results of each leakage group. File 31 corresponds to leakage
I

group 1, File 32 corresponds to leakage group 2, and File 45...,

1

corresponds to leakage group 15. '

|

|

i
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T

11. File 50 (TAPE 50, program variable NET) Summary Results

Copy of the standard output file showing the summary

results summed over all leakage categories but with no frequency

i distributions.
1

File Format: 133 character logical records.

File Contents: All output produced by the model of the summary
,

results over all leakage categories.

|

r

,

J

;

,

,

|
.

t

:

i

!

l
i
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V. CONTROL INFORMATION

A. Introduction

The CRAC2 code can be executed on virtually any compu-

ter system with a Fortran compiler and sufficient core memory

and auxiliary storage devices. Some care is required, however.

Use of the code on other computing systems may require some

modification and conversion. The CRAC2 code was written in

| Fortran IV for use on large Control Data Corporation (CDC)

machines utilizing the SCOPE or NOS operating systems. The

program has been designed to use Large Core Memory (LCM) for

the storage of some data in addition to Small Core Memory (SCM).

The total memory requirement of the CRAC2 program on CDC machines

is 1600008 words of SCM and 1510008 words of LCM.

The job steps required to run CRAC2 are given below:
,

1) Run the CRAC2 source code through the FORTRAN

compiler and generate an object or load and

go file (1 time only).

2) Store the Site Data File (File 20) on a disk

or tape storage device.
'

3) Store the Dose File (File 21) on a disk or tape

storage device.

p 4) Store the Meteorological Data File (File 27) on

a disk or tape storage device.

5) Execute the load and go file, using as input the

data described in the input section of this report.

5-1
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B. Job Control Language

The job control language required to execute CRAC2 at

t.he Sandia National Laboratories computer center is shown in

Figure V-1.

33ET(PRETET=ZERU) 3G0eDATA.PL=99999. 3_G [27eNYCMET) 3FGE 21eHLTDTA2) 3NET (TAP elNDPST2 3J1 ; ETA T=2eFL=2 . 3DMPILnL=0iDPT=E. 3W f& CDMPIL. 3 lPAILt lie f s P.m no, \(T(DL C2CV) '

3]3
f NDoDA"A.
DATE.C= DATA.F BeP=BTAE.

FGET(BT A2 e BTA2iJPB) 3
"UJ JJ J JJ' J

C, ' '
D

essettetenesseerseesteessesesstsessassessessessesseesseessessessteesslesleessess
eeseeesesessenesessenesessessessmennessessessenessessessessessemanesessessmenene
tillfillyllflLitilllllllillllllll888888111118881l1111188811118881881881111118888

IttttttttLitttLittt!!!!!!!!!Ittttttt!!!!tttttttttttttttttt!!!!!!!!Ifftttttflitt!

3333L38C8821083388888338833333838331st38sII 33333 Iss3:33 st:3333333838833333338 /

4 4 4 4 4' 24(4 4 J4 4 4"4 54444444444444444444444444444444444444444444444444444444444444 jj

lllLillllllllllllllellitilllle til8 8 8 8 8 8 8 8 8 8 5 5 f l5 5 5 5 5 5 8 8 8 8 8 8 8 8 5 5 8 Billl8 5 5 8 0illlt j
sainnnnnninneisunienninensninninnn en nlinn.n.n sen.e /
uten n n n n t n cn n n nfu n n n ni n n n n n n n n n n n n n tn n n n n n n n v
nus,un;nenn;nnninninnnnnunnninnnnennn. e en nne, f

-

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!)'\

Figure V-1. Job Control Language at Sandia,

k
,

i

1
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VI. Sampl e Problems

This section briefly describes five sample problems that have

been chosen to illustrate the use of CRAC2. These five problems

were designed as modification cases to the reference case defined

by the sample input decks in the subgroup descriptions of Section II.

A complete listing of the reference case together with the five

( modification cases that define these problems can be found on the

microfiche included with this user's guide. The output from the

CRAC2 code for each of the sample problems is also included on the

microfiche.

The sample problems are intended to serve as a guide and primer

for users of the CRAC2 code. These problems should provide meaningful

examples that illustrate the preparation of input data, the selection
of user options, and the output produced by the code.

A. Sample Problem 1.

Sample problem 1 is defined by the reference case and the

modification case listed here.

Impe SITE POP NYC NET 5/241600 was
Ef ff

INDPT SITE NY C NET F 52416 0
P ULATION 16 NO

1 N0 N0

EVACUAfgJ 3. 4.4{ 14.0 2413g 14.0 g g
I 2.64E-6 2.66E-4 1.33E-4 2. 66E-4

SMS. 90. 95. 3. 1
isarmer 1 man var

1. 0 0 0. O. 06 b.D 0,003* ' *

.

ED
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The problem consists of a single trial using start code 7.

Meteorological data for the trial is supplied from the

meteorological data file. The single trial begins at 1600

hours on May 24. The population and topographic data are

to be read from the site data file. The POPULATION subgroup

contains a request for all 16 wind directions to be processed.

One evacuation strategy is to be applied to the analysis.

The LEAKAGE subgroup specifies one leakage categcry with the

name BMR1 (Benchmark Release 1) and requests that the subgroup

be made a permanent change to the reference case.

B. Sample Problem 2

Sample problem 2 is defined by the reference case with

the permanent modification from problem 1 and the modification

case listed here.

INDP UNIFotu P0P NYC NET 5/24 1600 HR$ ACUTE F ATALITIES sf DISTANCE
SITE
fuhPT Lanfroam avr af 7 ULia 1

| POPULATION No TES
1

100.0
. 1 NO N0

EVACUATj'0 3 4.47 14.0 24135 14.0 2. 1
|
1

.t5 1. .5 .75 _11 .5 _ 05 _11
Z.64E-4 Z.66E-4 1.33E-4 2. 66E-4

~

'

1

8045. 90. 95. 3. 1

R Elut.75

OPTIONS
11 1 1 1 2 0

Ems I
i

,

The problem consists of a single trial using start code 7.

Meteorological data for the trial is supplied from.the meteor-

ological data file. The single trial begins at 1600 hours on I

6-2
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May 24. The population and topographic data are to be supplied

by the POPULATION and TOPOGRAPHY subgroups. The POPULATION sub-

group requests a uniform population of 100 peoplc per square

mile and requests that the subgroup be made a permanent change

to the reference case. One evacuation strategy is to be applied

to the analysis. The RESULTS subgroup requests the acute fatali-

ties versus distance option. The special print options, NPL=1,
i

NPD=1, NPH=1, NPP=1, NPA=2, and NRE=0, are requested in the

OPTIONS subgroup.

C. Sample Problem 3

Sample problem 3 is defined by the reference case with the

permanent modifications from problems 1 and 2 and the modification

case listed here.

INDP UNIFORM POP CONSTANT WEATNER
SITE

InsP.T com.RTant.utT .
0 1

. . . . . .
. . . . . . . . . . . .
. a

!! ! !!? l!? l!1 ,l!? .l!? l!? l!?
. . . . . .

-

..;g i,.g
. . . . . .. ..

1) ) 10 10 10 10 10 10 10 10 10 10 10 10 10''

| 1 3 ) 10 10 10 10 10 10 10 10 10 10 10 10 10
' '

.
'

11)00ft i)
it

'1 } innn 0
EVACUATi; 1 NO N0

d l- 'S "% 2'"h "S ili _h
,.,ugg 1.ugg i.n;g 1.*Er ,,

P GPT1 natt
-1

END
!

r
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The problem consists of a single trial using start code C.

The meteorological data for each sector is supplied with the

SITE subgroup. The population and topographic data are to be

supplied by the POPULATION and TOPOGRAPHY subgroups in the

modified reference case. The meteorological data in the SITE

subgroup defines a constant weather with F stability, 5.0 m/s

winds, 0.1 in/hr rain, and 1000 meter mixing heights. One |

evacuation strategy is to be applied to the analysis. The

OPTIONS subgroup requests that the frequency distribution table

not be printed.

D. Sample Problem 4

Sample problem 4 is defined by the reference case with the

permanent modifications from problems 1 and 2 and the modification

case listed here,

fuhp taftoAm pop MY r larf nati afu _

SITE
INDFT NYC MET 2 PER SIM 5 1

29 2
1 NO

EVACUAfgA h ' ' f '' % 2''3h '' S k hs
2. H E-4 2. H E-4 1.33E-4 2. M E-4

SMS. 90. 95. 3. 1

Ems

h

The problem consists of an analysis using start code 5, meteor-
,

ological bin sampling. Meteorological trials will be sampled

| over a one-year period from the meteorological data file. Two

meteorological trials will be selected from each meteorological

I

'
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bin. The population and topographic data will be specified by

the POPULATION and TOPOGRAPHY subgroups in the modified reference

case. One evacuation strategy will be applied to the analysis.

E. Sample Problem 5

Sample problem 5 is defined by the reference case with the

permanent modifications from problems 1 and 2 and the modification

case listed here.

ImeP Wu!F0am POP NY C RET STR ATI FIED
SITE
f ashpf RTa ATI f f f a blV f att T $ 1 011 1

Emo

The problem requests an analysis using start code 8, stratified

sampling. Meteorological trials will be sampled over a one-year

period from the meteorological data file. The trials will occur

every 8 days, offset by 13 hours. The population and topograhic

data will be specified by the POPULATION and TOPOGRAPHY subgroups

in the modified reference case. The six evacuation strategies

of the reference case will be applied to the analysis.

F. Sample Problem Output

|

| A microfiche listing of the CRAC2 output for each of these

five sample problems has been included with this user's guide,

f
The microfiche consists of four parts:

1) A listing of the reference case input data deck
and the five modification cases that define the
sample problems.

2) A listing of the CRAC2 code compiled on the CDC-
computing system at Sandia National Laboratories.

1
I 3) A listing of the results for each of the five

sample problems.

6-5
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4) A listing of the operating system day / file pro-
duced during the compilation and execution of
the CRAC2 code as the five sample problems were
processed.

1

i

i

l

|

|

|

\

,
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USNRC Distribution Contractor (CDSI)
7300 Pearl Street
Bethesda, Maryland 20014

100 Copies for AN
25 Copies for NTIS

USNRC S. Acharya (10)
USNRC R. Blond (25)
USNRC J. Martin

Joseph C. S. Liu
Yankee Atomic Electric Company
1671 Worcester Road
Framingham, MA 01701

Dennis Strenge
BPNL
Battelle Boulevard
Richland, WA 99352

Dave Simpson
W5C 178 C-K W10 Cl26C-K
Tennessee Valley Authority
400 Commerce Avenue
Knoxville, TN 37902

Charles Hoot
TO-E-289
General Atomic
P. O. Box 81608
San Diego, CA 92138

Dr. Fred Finlayson
Aerospace Corporation
P. O. Box 92957
Los Angeles, CA 90009

Harold A. Mitchell
Technology for Energy Inc.
10770 Dutchtown Road
Knoxville, TN 37922

Alex Kasprak
) Stone and Webster Eng. Corp.

P. O. Bcx 2325
Boston, f1A 02107

Chris Schamp
Babcock and Wilcox
P. O. Box 1260
Lynchburg, VA 24505

Dist-1
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Robert Haight
,

Radiological Programs;

: WPPSS
3000 George Washington Way
Richland, WA 99352

Paul Hsieh
Reliability Engineering
Bechtel Power Corporation,

777 East Eisenhower Parkway
Ann Arbor, MI 48104

David Prezbindowskii

WPPSS
3000 George Washington Way ,

Richland, WA 99352 j

Dr. Paul J. Wood
Wood, Leaver and Associates

;

' P. O. Box 276
Monroeville, PA 15146

Johnny Collins
University Computing Company
1930 Hi Line Drive
Dallas, TX 75207

R. O. Gumprecht
Sargent and Lundy Engineers

j 55 East Monroe Street
Chicago, IL 606034

4

Tim Lee-Thorp
EDS Nuclear
220 Montgomery Street

,

San Francisco, CA 94104
i

Frank S. Dombeck
CYGNA Energy Services ,

225 Stevens Street, suite 110
Solano Beach, CA 92075

| Duane Stevenson
,

Science Applications, Inc. ,

5 Palo Alto Square N'

Suite 200
Palo Alto, CA 94304 J

i

i Richard N. Swanson

|
Nuclear Engineering
Boston Edison Company;

800 Boylston Street*

i Boston, MA 02199
|

1

Dist-2 I
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Michael C. Cheok
NUS Corporation
910 Clopper Road
Gaithersburg, MD 20878

Dr. William Nixon
UKAEA SRD
Wigshaw Lane
Culcheth
Warrington WA3 4NE
Cheshire
ENGLAND

David Yue
ORNL
P. O. Box Y
Building 9104-1
Oak Ridge, TN 37830

H. A. Careway
Nuc. Energy Bus. Op., M/C 769
General Electric
175 Curtner Avenue
San Jose, CA 95125

Dr. M. Moghari
Nuclear Associates International
6003 Executive Boulevard
Fockville, MD 20852

Scott Matthews, TSB
EG&G Idaho
P. O. Box 1625
Idaho Falls, ID 83415

Chuck Johnson
S. Levy Inc.
Suite 725
1999 South Bascom Avenue
Campbell, CA 95008

Keith Woodard
Pickard, Lowe and Garrick, Inc.
1200 18th Street NW
Washington, D.C. 20036

>

David G. Vreeland, L-140
University of California:

2 P. O. Box 808
Livermore, CA 94550

Mr. Ulf Tveten
Institute for Energiteknikk
Postboks 40
N-2007 Kjeller
NORWAY
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Mary Ann Capo
Offshore Power Systems
8000 Arlington Expressway
P. O. Box 8000
Jacksonville, FL 32211

William Sheehan
SAI
1701 Woodfield Road, Suite 819
Schaumburg, IL 60195

Dr. D. Bachner
Gesellschaft fur

Reaktorsicherheit (GRS) mbH
Glockengasse 2
5000 Kolnl
WEST GERMAN'

Paris Karahalios
Radiation Protection, 245/9
Stone and Webster Eng. Corp.
245 Summer Street
Boston, MA 02108

T. V. Congedo
_

'

Westinghouse Electric Company
Monroeville Nuclear Center, Bay 421

'

P. O. Box 355
Pittsburgh, PA 15230

Robbrt K. Smith
Energy Incorporated
Suite 101
5345 Wyoming NE
Albuquerque, NM 87109

Glenn W. Schade
Black and Veatch Cons. Eng.
P. O. Box 8405
1500 Meadow Lake Parkway '

Kansas City, MO 64114

Betty F. Maskewitz (AFR)
ORNL
P. O. Box X y
Oak Ridge, TN 37830

| M. En C. Rebeca M. De Nulman
Instituto Nacional de

Investigaciones Nucleares

|
50 Piso Benjamin Franklin 161

i MEXICO, D. F. 06140
t
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James A. Stoddard
Division 015
Science Applications, Inc.
1200 Prospect Street
P. O. Box 2351
La Jolla, CA 92038

Ar thur Tingle, 130
BNL
Upton, NY 11973

Mr. Jorge Schulz
Bechtel Power Corporation
Fifty Beale Street
P. O. Box 3965
San Francisco, CA 94119

l CFE-PNLV
Ingenieria Ambiental
At'n: FIS. Javier Alvarez-Gasca
Apartado Postal Num. 53
Cardel, Ver.
MEXICO

Ms. Julie M. Pietrzak
National Energy Software Center
Argonne National Laboratory
9700 South Cass Avenue
Argonne, IL 60439

Dennis R. Damon
Reactor Safety, Mail Code S-23
General Electric Company
310 Deguigne Drive
P. O. Box 508
Sunnyvale, CA 94086

Randall C. Foltz
Nuclear Systems Manager
United Computing Systems, Inc.
Suite 106
7700 Leesburg Pike'

Falls Church, VA 22043

Mr. Fernando Legarda
El Profesor de las Escuela Tecnica

/ Superior de Ingenieros Indust.
Departamento de Fisica Nuclear
"L. JOSE DE TORRONTEGUI"

} Bilbao
SPAIN'

Soren Thykier-Nielsen
Health Physics Department
Riso National Laboratory
Postbox 49
DK-4000 Roskilde
DENMARK

Dist-5
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John Bartsis
Greek Atomic Energy Commission
Aghia Paraskevi Attikis
GREECE

T. Iijima
Division of Reactor Safety Eval.
Tokai Research Establishment
Japan Atomic Energy Res. Inst.
Tokai-mura
Ibaraki-ken 911-13
JAPAN

i
Vincent J. Cordo, Sr.
Envirosphere Company
160 Chubb Avenue 1

Lyndhurst, NJ 07071

William Groot
HMM Associatesi

255 Bear Hill Road
Waltham, MA 02154

Rod Buckles
NUS Corporation,

Licensing Information Service*

2536 Countryside Blvd.
Clearwater, FL 33515<

Dr. E. Stern
Head, Risk Assessment Dept.
Atomic Energy Commission
Licensing Division
P. O. Box 7061
Tel-Aviv
IS RAEL4

Roger Breeding
Energy Inc.
P. O. box 736

i Idaho Falls, ID 83402

Steve Masciulli
PASNY

,

123 Main Street
White Plains, NY 10601

.

Dr. Mohan Thadani |
Mail Stop P-802 -

USNRC
Washington, DC 20555

Peter Konichek
Boeing Computer Services
565 Andover Park West
Tukwila, WA 98188'

!
!
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Steve Gibbon, N2-1
Philadelphia Electric
2301 Market Street
Philadelphia , PA 19101

S. M. Mondro
EG&G Idaho, Inc.
P. O. Box 1625
Idaho Falls, ID 83415

Jong Sook Hong
Korea Advanced Energy Research Inst.
Daeduk Engineering Center
P. O. Box 7

i

Daeduk Sanji, Chung-nami

KOREA

Dr. F. J. Mogolesko
Boston Edison Company
25 Braintree Hill Office Park
Braintree, MA 02184

Sebastiano Serra
Direzione delle Costruzioni (DCO)
Ente Nazionale per L'energia Electrica
Via G. B. Martini, 3
Casella Postale N .386
I-00100 Roma, ITALY

Ms. Carla Brofferio
DIS P/ ARA /SCA
Comitato Nazionale per L'energia Nucleare
125 Viale Regina Margherita
00198
Roma, I TALY

J . L. Elliot
Safety Review, Analysis, and Licensing Div .

I Duke Power Company
; P. O. Box 33189

Charlotte, NC 28242

.
Dr . Douglas G . Smith
Air Quality Studies Div.
Environmental Research and Technology, Inc.
696 Virginia Road'

,

Concord, MA 01742

Bill Rhyne
H&R Technical Associates
P. O. Box 215
Oak Ridge, TN 37830
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9400 A. W. Snyder
9410 D. J. McCloskey
9411 A. S. Benjamin
9414 D. M. Ericson, Jr.
9415 D. C. Aldrich
9415 D. J. Alpert
9415 D. E. Bennett
9415 J. M. Griesmeyer
9415 C. D. Leigh
9415 R. M. Ostmeyer
9415 L. T. Ritchie (25)
9415 J. L. Sprung
9415 D. R. Strip
9415 A. R. Taig
9415 J. D. Johnson (25)
9416 K. G. Adams
9420 J. V. Walker
9440 D. A. Dahlgren
8214 M. A. Pound
3141 L. J. Erickson (5)
3151 W. L. Garner (3)

For DOE / TIC

d

i

I
i
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