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This volume 1is one of a three volume set describing the System Model
for Shallow Land Burial. It is intended as a code manual containing sufficient
information for a new user to operate the code. The manual is written with the
assumption that the user has an operational version of the code available. If
the code is to be installed on the user's system, then information in Volumes 2
and 3 along with a listing of the dose factor and nuclide property data is
needed.

This manual gives a brief summary of the code technical content,
procedures for use, input/output formats, samplc problems and examples of input
data. The heart of the manual is a catalog of scenarios from which the user may
choose. These scenarios include descrete events and chronic releases and are
keyed to the inventory and release fraction data base.
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1. [INTRODUCTION TO VOLUME 1

This document is Volume 1 of a three volume report on the Systems
Analysis of Shallow Land Burial Project. This volume is intended as a user
manual for analyzing problems wusing the BURYIT code. BURYIT is the computer
implementation of the Systems Model. Volume 2 contains highly detailed technical
information on the development and implementation of the model. Volume 3 is an
appendix which contains backup information.

Volume 1 is designed so that it contains all ir formation necessary to
run the code without modification. This manual is prepared with the assumption
that the user has a running version of the code on a system accessible by M.
I[f the user needs to first install the code, then information from Volumes 2 and
3 will also ve needed. BURYIT is written in standard FORTRAN IV. CDC7600 or
DEC10 versions are available. The CDC version is listed in Volume 3. The
complete data base is given in Volume 3.

1.1 BACKGROUND

The Systems Model was developed for use as a comparative tool. It s
meant to compar: various operational and siting alternatives by calculations
population dose ri.sulting from various scenarios. A scenario is the description
of an initiating event or continuing condition which results in release of
nucl ides to the enviromnment.

The code described in this manual will carry out one-dimensional
nuclide transport calculations and population dcse assessment for water and air
pathways. An integrated population dose commitment (50 year) or maximum
individual commitment can be calculated.

Releasc fraction, nuclide inventory and dose factor data bases were
developed to support the Systems Model code. These are Dbased on rurrent
information available and are necessaily generalized and simplified. Where
specific radionuclide mixes are known by the analyst or where release fractions
are explicitly known it is recommended tnat the data base be modified to allow
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assessment of the specific case. Detailed information in Volumes 2 and 3 can be
used to make such modifications.

1.2 HOW TO USE THIS MANUAL

This manual is organized in a progression of general to specific
information. Section 2 is a brief technical overview to familiarize the user
with the manner in which the code performs the calculations. [t is a summary of
the more-detaled discussion 1in Volume 2. Section 3 provides the wuser with
step-by-step procedures for conversational and batch mode processing. Section 4
provides detailed information on how to prepare input. Section 5 explains how to
interpret output. Sample problems in Section 6 allow tre user to check a newly
operating system and practice using the code. Section 7 cffers a selection of
data which can be used to supplement user information.

It is suggested that the user first review this entire manual and go to
Volumes 2 and 3 where further clarification seems necessary. Then sample
prcolems should be run to ensure that proper operation of the code is verified
and understood. Once this is done then the user can analyze problems of interest
by preparing anpropriate input.

The heart of the analysis is the choice of nuclide release scenario. A
catalog of the available scenarios is provided in Section 4.8, This catalog, in
the form of a table, gives scenario description and data requirements for running
a particular scenario. The user first chooses the desired scenario and then
gathers and formulates appropriate input according to the table in Secton 4.8.
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. The aquifer is a one-dimensional “pipe" direct to a surface body or
well of concern.

2 The effect of l0:s of nuclides from the soil surface is not coupled to
the seepage subprogram.

. The atmospheric path is one-dimensional sector-averaged and direct to
the pooulation of concern.

€ Air and water cocnentrations are carried through food chain and
exposure paths 2s viewed by standard dose assessment procedures.

The analysis begins with a scenario as an initiating event and carries
the source term through appropriate paths or series of paths to obtain air and
water concentrations which are convert.d to dose commitments(50 yr)using standard

dose assessment methods. Both integrated population dose and dose to a maximum
individual can be calculated.

2.1 EXECUTIVE PROGRAM EXEC
The executive program integrates the transport and dose calculation
subprograms. The executive program draws from a number of data bases:

. Dose factor and nuclide data prepared by PREDOS from the mastar data
base (internal data base).

+ Weather data (input by user).
. Geclogic data (input by user).
© Scenario source term (internal data base).

1 Scenario calling sequenc: (internal data base).
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282 ATMOS

The function of the ATMOS subpr~gram is to calculate the atmospheric
dispersion of radionuclides released to the atmosphere as a result of chronic
effluents or accidental events. The principal inputs to ATMOS are (1) the
quantity of radionuclides released and (2) the weather data. The principal
output of ATMOS 1is the resulting spatial air and ground concentrations of the
released radionculides.

Input interfaces with ATMOS are with the wind erosion subprogram
(EROSIO) and the executive program (EXEC). The output of ATMOS is used by the
dose code DOSET. Input from EXEC results in an event-scenaric-specific guantity
of radionuclides released to the atmosphere and definition of the weather dJata.
deather data results from user-selected standard weather packages availadble in
the system model data Lase or from input developed by the user. Input from
EROSIN is radionuclides released to atmosphere and definition of the weather
data. Weather data results from user-selected standard weather packages

available in the system model data base or from input developed by the user.
Input from EROSIO is radionuclides released to the atmosphere. Output from ATMOS
is input to DOSET as spatial-dependent air and ground concentration of the
various radioncul ides.

2.2.3 OIRECT

The function of the DIRECT subprogram is to calculate the external
gamma dose resulting from direct exposure to undispersed waste. The principal
inputs to DIRECT are (1) source geometry, (2) distance between source and
receiver, (2' shielding characteristics, (4) source radiznuclide characteristics,
and (5) exposure time. The principal output of DIRECT is the resulting whole
body dose.

The only interface with DIRECT is the executive program (EXEC) inpuv
Input from EXEC results in an event-scenario-specific characterization of source
geometry, shielding, radionuclides, and distance to receiver.
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2.2.4 DOSET
The fuaction of the DOSET subprogram is to calculate population doses
resulting from radionuclides released to the environment. The principal inputs
to DOSET are (1) radioruclide time-integrated plume air concentrations,
(2) radionuclide depositions, (3) the quantity of radionuclides released to the
source of water, and (4) usage data such as population, age distribution, and
land utilization.

Input interfaces with DOSET are the atmospheric dispersion subprogram
(ATMOS) and the aquifer transport subprogram ’AQUIFR). The outovt of DOSET is
used by the OUTPUT subprogram. Input from ATMOS and AQUIFR is used to calculate
population doses for the situation described by the INPUT subprogram.

2.2.5 EROSIO

The function of the EROSIO prograr is to calculate the quantity of
radionuclides dispersed to the atmosphere as a result of wind erosion. The
principz] inputs to EROSIO are (1) soil sur face characterization,
(2) radionuclide content in the soil, and (3) annual average weather data. The
principal output of EROSIO is the amount and type of radiocactivity released to
the a:mosphere.

Input interface witn EROSIO is the executive program (EXEC).

Output is used by the atmospheric transport model (ATMOS). lipu* from
EXEC results in the soil and soil surface characterization, radionuclide
1dentification, and weather data. These data may be selected /rom standard
packages or as input developed by the user. Input from UNSAT is radionuclide
content “n the near-surface soil resulting from rain and evapotranspiration
cycles. Output of EROSIO nsed by ATMOS s the radionuclide release to the
atmsoohere.

2.2.6 INPUT

The function of the [NPUT subprogram is to fill the common blocks with
the data required to solve the release scenario selected by the user. The user
will Dbe asked questions concerning the geology of the site, number of peopla in
each quadrar | wet and dry cycle times, initial inventory of nuclides, etc. The
only ircerface wi‘n INPUT is the executive program (EXEC).




2.2.7 QuTPUT

The function of the QUPUT subprogram is to print the results for the
release scenmario and timer as specified by the user. The only interface with
QUTPUT is the executive program (EXEC).

2.2.8 PREDCS

The function of the PREDOS subprogram is to handle preliminary data as
soon as a release scenario has heen defined and to generate data arrays used Dy
other subprograms. Tho princiial inputs to PREDOS are (1) radionuclide data used
for dose calculations and (2) release scenario data.

Input interfaces with PREDOS are the radionuclide data file
{NUCDAT.FIL) and scenario data from the INPUT subprogram. The output of PREDOS
is dblock data arrays used by other subprograms.

2.2.9 UNSAT

The UNSAT subprogram simulates transport of nuclides in the unsaturated
soil zone. Based on an available nuclide inventory placed at some location in
the so0il column a distribution with time is calculated. The concentration of
nuclides at the soil surface (due to evapotranspiration pumping) and discharge to
an aquifer at the bottom of the column are assessed as a function of time.

UNSAT surface concentraticn output is used by EROSIO to determine wind
erosion input for atmospheric transport. Oischarge rates to ar aquifer is used
by the executive program to process input for AQUIFR.

Input to UNSAT comes from user input data which s processed Dby the
execuytive program for use by UNSAT.

2.3 PROGRAM STATISTICS

The amount of core and running time required by the Systems “odel is a
function of the machine used. BSelow s a table comparing the OEC-10 in La Jolla
and the COC-7600 at 3rookhaven National Laboratories, which compares the running
times of the sample problems and the requi~ed core.

DEC-10 coC
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Core 155 K-(decimal) T8C

Time to run 6.5 sec T8D
Sample Problem #1
Time to run 6.2 sec T8D
Sample Probiem #2
Time to run 108.8 sec T8D
Sample Problem #3
Time to run 304.5 sec T80

Sample Problem #4

Sample Problem #1 - Scenario #23 - consists of direct wastc contact, Atmosphersc
Transport

Sample Problem 42 - Scenario #10 - consists of direct waste contact, Dose
calcuylation

Sample Problem #3 - Scenario #94 - consists of a*mospheric transport, unsaturated
zone water transport, wind erosion, and aqui fer transport

Sample Problem #4 - Same as sample problem #3 wity some of geology data and
aqui fer data modified so as to allow nuclides oass througn.
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3. GENERAL PROCEDURE

The shallow land burial mode! was developed primarily as an interactive
model but does have tre capability of batch operation. The problem with batch
operation is the inconvenience for the user to supply the needed input, which
could result in errors if not placed in the proper order.

3.1 CONVERSATIONAL MODE

When the conversational mode is used {refer to Section 4.1 - P jram
Switches), the user will be requested to provide the scenario number. Depending
on the scenario requirements a series of questions will be asked. A typica,
terminal session is shown in Table 3.1-1. Before one starts executing this
model, they should check the table provided in Section 4.8 ‘or necessary input
files needed by a particular scenario. The following files are necessary for any
scenario:

Input - Tape 14
Scenario - Tape 7
Inventory - Tape 12
Ticles - Tape 13

5. Nucnames - Tape 2
6. Nucdata - Tape 1

& W N e
@ Lo e s g

32 BATCH MODE

When the batch mode is used (refer to Section 4.1 Program Switches),
the user will be expected to provide the information which normally is provided
in the conversational mode. This information is to be appended to TAPE14 (INPUT
FILE), and will b= discussed in Section 4.1. The files required for batch are
the same as required for the conversational mode.
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Table 3.1-1. A Typical 'erminal Session in the Conversational
Mode. The Underlined Data is User Supplied.

LGO.

WHAT SCENARIO ARE YOU RUNNING?
10

WHAT IS THE EXPOSURE TIME? (HRS)
5

e—

WHAT IS THE VOLUME OF THE BOX OR PACKAGE INVOLVED IN THIS
SCENARIOQ?

| P

WHAT IS THE VELOCITY OF THE WIND AT THE ACCIDENT? (M/SEC)

1.

WHAT IS THE DIAMETER IN METERS OF THE DUST CLOUD RELEASED
IN THIS SCENARIO?

0.
SCENARIO: 10 COMPLETED

DO YOU WISH TO RUN ANOTHER SCENARIO?
NO

GOOD BYE FROM SHALLOW LAND
sTOP

END OF EXECUTION
CPU TIME: 6.17 ELAPSED TIME: 1:27.00
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4. INPUT

4.1 PROGRAM SWITCHES

TAPE14 contains the switches which will indicate whether or not it is 3
batch job, conversational job, how much output to print, and whether or not
naximum indiviudal dose calculations are desir2d. The first card contains the
following variables: format (211,12A45)

Variable Format Ontions/Meanings
INTER Il 0 = in*-ractive job
1 = batch job
[P]NT = 0 = summary output
1 = same as " + calling statements printed
out
2 = same as 1 + detailed output from UNSAT.
ITITLE 12A5 The job title will be printed on the ouput.
Second Card format: Il
Yariable Format Options/Meanings
MAXI 18 0 = no maximum individual dose calculation

1 = maximum individual dose calculation included.

Third Card format: I3 scenario Number

I[f the wuser 1is submitting a batch job, then more input is necessary
which would be a function of the scena:io requested. The following is 2
breakdown of cards necessary for a specific path. The path required may he
determined by looking up the scenarins in Table 4.1-1.
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Card Sequence No. Applications

Path 5 - 4

-
-

4 Exposure time (hours) - CUMT - (Format £12.4)

5  Volume of package (m3) - VOL - (Format £12.4)

5 dind velocity (m/sec) - UD, dust cloud diameter (meters) DI- (Format
%giﬁiqt; card 3 for next scenario)
Paths 3-2, 3, 2

4 Exposure time (hrs) - CUMT - (Format E12.4)

5 Volume of packaqge (m3) - YOL - (Format E12.4)
(back to card 3 for next scenario)

Pachs 3-2-351, 2-951, 3-951, 3-91, 2-91

4 Exposure time (hours) - CUMT - (Format £12.4)
5 VYolume of Package (m3) - 0L - (Format E12.4)

6 Time spent in soil column, UNSAT - (years) - !(Format £12.4)
(back to card 3 for next scenario)

Paths 951,9

4 Time spent in soil column, UNSAT (years) - (Format £12.4)
(back to card 3 for next scenario)

Path 4
4 Exposure (hours) - CUMT - (Format £12.4)
5 Wind veloc.ty (m/sec )-UD, Oust cloud diameter (meters) DI-(Format

2E12.4)
(back to card 3 for next scenario)
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Example 1 - Input for Scenario 66

Card 1: TTEXAMPLE 1

| —— —

t—Title

Summary output and listing of calling statements

Batch job
Card 2: 0
L—No maximum individual dose calculation
vard 3: b* 66
e

t——Scenario 66

0 to Tab'e 4.1-1, Scenario 66 has paths 3, 2, 951 therefore 6 cards are usec.

Cara 4: +2.0 +0C

t——2 hours exposure

Card 5: +3.U000E+00

t—-3 m3 package volune

Card 6: +1.0000E~u3
— N ——

T——10()0 years in soil column

Inventory WS-2 will be used. The user must also supply appropriate cata
bases (see Table 4.3-1 and explanation).

* “b" means blank

i-4



Exampie 2 - Input for Scenirio 52

Card 1: T0EXAMPLE 2

—— ———

t'—Title

Summary input only

atch job
Card 2: 0
I———No maximum individual dose calculation
Card 3: b 52
=k

t-——Scenario 52

Go to Table 4.1-1, Scenario 52 has paths 951 therefore use 4 cards.

Card 4: +2. +03

t—Years'. in soil column

Inventory WS-5 will be used. The user must also supply appropriate data
bases (see Table 4.3-1 and explanation).
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4.2 AQUIFER DATA
The aquifer data is ~ead fron tape 1l in an unformatted read statenent.
The variables are expected in the following order:

XZ - Lenjth of aquifer (miles)
1 - Axial dispe~;ion coefficient (cmzl'fn)
YZ - Dispersion of nuclides (feet/day)
FLOWR - Water flow rate (liters/year)
ANWY - Inverse equilibrium constant

The RNWY array expects that for each nuclide in the scenario there will
be an entry in the array in the same order. This means that if a user wishes to
run, he must De sure to run with the same source terms. Otherwise, a new fila
should be created for every different source term scenario.

4.3 GEOLOGY AND RAINFALL DATA

The geclogy data is read from TAPELOD and is probably the most involved
input file for the wuser to furnish. The variables are read in tha following
order with the accompanying formats.

(A) JK,ND,IN - Format 313
JK = Number of soil layers
ND = Number of entries in the hydraulic Conductivity array and the
potential array - (maxinum is 52)
IN = Layer from which nuclides migrate

(3) DELW - Format £11.5

DEL¥ - Yater content increment. Start at 0 and increment by DEL4 unti)
ND entries have heen made.

(C) RAIN,DRY,TIMWET,TIMORY - Format 3E11.5
Rain = Rainfall over wet neriod ( ft/nr)
Jry = Evaootransniration during dry period (ft/hr)
(This should be entered as a negative number)
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(D)

(E)

(F)

(G)

(H)

(1)

(J)

TIMWET = Rain cycle time (hours)
TIMORY = Total time for rain and dry time cvcle (hours)

0D - Format 7€11.5
D0 = Soil layer bounaaries starting with J. There should be Ji + 1
antries.

P = Potential array. There should be ND entries. Start with nost
negative point and increase ~ith one noint above J.

€ - Format 7E11.5
E = Hydraulic conductivity array. There should De N0 entries.

W - Format 7€11.5
W = Ini*ial water content for each layer. There should be JK + |
antries.

HORY,HWET , JATL WATA - format 4E11.5

HORY = Lowest possible pressure with water content allowed
HWET = Highest possible pressure with water content allowed
WATL = Lowest possible water content allowed

WATH = Highest possible water content allowed

LYR - Format I3

LYR = From the previous layer mentioned, incremented by one, down to
layer LYR will have the characteristics mentione” in J and K below (The
first time through will start with l.yer one then increment to layer
LYR)

XD - Format 7E11.5

XD = Retardation factor array (ml/gm) one entry per nuclide ani must be
in the same order as entered in the source tern used. This is a
function of scenario requested



(X) CONCOF,DNSTY - Format 2E11.5
CONCOF = Conductivity factor array (ml/gm) one entry per layer
ON“.¥ = Density of soil layer (gm/cc) one entry per layer Repeat
raquence [,J,K until all layers are entered

(L) SOLFAC - Format 7E11.5
SOLFAC = Nuclide solubility (gm/cc) one entry per nuclide and (like tne
XD entries) must be in the same order as entered in the source term
used.

A coupl? of important notes should be mentioned concerning the geology
data. The running time of UNSAT will increase with the number of nuclides
(maximum 45), the number of layers (maximum 60) and the numb_; of wet/dry tine
cycles used. The maximum number of wet/dry cycles is set at 150. This means
that if a user wishes to use short wet/dry cycles, then the total number of years
UNSAT will be allowed to run will be decreased. (If the user wishes to run more
than 150 wet/dry cycles, then increase the dimension of ¥V in subroutine UNSAT to
4 times the number of wet/dry cycles and change the [FCHECK three cards after
statement 172 accordingly).

4.4 SOIL ERNSION DATA
The erosion data is read from TAPES which is an unfornatted fila. The
variables expected on this file are read in the following order:

NU Number of winu speeds that will de used in array U.

PAG34 Percentage of s0il ir the top layer of the burial site that is
greater than .34 - diameter (ninimum = 1., maximum = 30.)

KLSP Knollslope in percent. (m.nimum = 0., maxinum = 10.) CX1 and CK2Z are
used in conjunction with KLSP. IF «LSP is greater than 7 a4 ZKI
aquals 1, then will calculate notential soil loss as a2 sercentage of
that on level ground. [f KLSP equals zero and “X2 2quals zern or if
KLSP is greater than 2. and K1, CKZ are doth equal to zera, then
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cKk1l

Cx2

ROGHT

RIGSP

ROGRGH

K3

cx4

AT

ANGL

the soil loss (due to knollsclope) is set at a ainimua of 129
percent.

Re fer to KLSP above for its use.

If CK2 equals zero, then the top of k70!l data is used. [f CK2
equals one, then the data used is the portion of slope where drag
velocity and wind velocity are the same as that on tope of the knoll.

Ridge neight in meters. If ROGHT is greater than zero, and RIGSP is
greater than zero, and RDGRGH equals zers, then ROGRGH will De
calculated. [f ROGRGH is greater than zero, then n0 value for RVGHT
is necessary, enter RDGHT = 0.

Ridge spacing in meters. [f ROGRGH is greater than zers, then 2RJGS?
may be set to 0.

vhe ridge roughness in meters. [f ROGAT and RMVGSP are greater than
zero, and RDGRGH is equal to zero, then ROGRGH will Dbe calculated.
(minimym = 0., maximum = 10.)

Variable wused in subroutine XPRIME. [f ROGRGH, RDGHT, and ROGSP all
equal zero, and CK3 equals 1., then the valu2 calculated for E2 in
subroutine COMPUT will not be reduced.

VYariable used in subroutine KPRIME. [f RDGRGH, ROGHT, RDGSP, and Ck3
all equal zero, and (K4 equals one, then the value for E2 in
subroutine COMPUT will Dbe reduced by a factor os 2. ([f the above

variables are zern and CK4 is also zero then 2 will not He reduced
in value)

Mean annua)l tamperature in degrees centigrade. (minimum = 11.)

Field angle in degrees. (2.2 = Nortnh, 30°% = Zast)
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HTBR

FL

x4

K6

cx9

€K1l

€13

Barrier height in meters

Field width in meters. If F4d equals zero, or Fd is greater than
5000. feet, then FW will be set to 5000. feet.

Field Tength in meters.

Squivalent vegetative cover in thousands of equivaleat pounds per
acre. Refer to CK5, CK5, CK8, CX9, Ckll, and CK13 for limits on R.

[f this parameter 1is greater than zern, then will calculate tne
amount of vegetative cover for flat anchored small grain stubble.

Used in conjunction with CK5. If CK5 equals zero, then do not need a
value for CK6. If CKS equals one, then use the following criteria:

CK6 = 1 Flat (Limits for R = 0. - 14.3)
CK6 = 0 Standing (Limits for R = 0.-28.)

I[f this oparameter is greater than 2.ro, then will calculate the
amount of vegetative cover for live or dead small grain crops in
seedl ing and stooling stage.

Used in conjunction with CK8. If CX8 equals zero, then do not need a
value for CK3. If CK8 equals one, then use the following criteria:

CK3 = 1 Seeds in furrow (Limits for R = 0 - 11.75)
CK9 = 0 Seeds on smooth ground (Limits for 2 = 0 - 14.)

[f this parameter is greater than zera, then will calculate amcunt of
vegetative cover for Fflat grain sorghum studble of average stalk
thickness.

[f .ais parameter is greater than zero, then will calculate anount of
vegetative cover for standing flat grain {(leagth of 4T) sorgwn
-tudble of average stalk thickness.



4T Height of standing grain in meters and is used only when CKI13 is
equal to one. (winimum = Q. maximum = 20.)

SAIR The percent of soil suspended.

U Array of wind speeds in meters/sec. Read in ten values even if NU is
less than ten.

ANGWND Direction from which the wind is blowing in degrees. (0.2 = iorth,
90.% = tast.

If CX8 1s greater than zero and CK5 is greater than zero, then the
calculation due to CK8 will overwrite the results obtainea by CK5. (CKXIl
averarites CK3, and CK13 overwrites CK11)
No combination of vegetative cover is allowed.

4.5 4IND DATA
The wind data is read from TAPES and is expected in the following order

and format.

(A) NS,KS,NSS - Format 315
NS - Number of stability classes with which to operate (maxiaum = 10)
KS - If KS is equal to zern, then operate w.th all stability classes.
If KS is greater than zero, then will operate with stability class X5.
NSS - Number of stability categories read in. (maximum - 7)

(8) F(NS,NSS) = format 7F5.2
F - Array of wind frequencies which is read in such that all stability

classes (NS) for the first stability category are read in Sefore
reading the second cateqgory and so on.

(C) SH,S5Q - unformattad
SH - Release or stack height in meters.
SQ - Stack energy release rate in calories/second.



(D)

(E)

4.6

NJ - format 15
NU - Tne number of wind speeds that will be used in array U. If TAPES
(Soil Erosion data) is in use, then this card is not necessary.

U - Format 7F5.2
U - Array of wind speeds in meters/sec. Will read in U values. If
TAPES (Soil Erosion data) is in use, then this entry is not necessary.

AGRICULTURE AND POPULATION UATA
The population and agriculture data is read from TAPELS and is expected

in the following order and format

(A)

(3)

NR - Format I5

NR - Number of radial increments (maximum = 20)

Ry - format 3F10.0

RM - Distance from the source to the center of the radial increments in
meters.

Beef, cows, (FAGE(I),( = 1.3), FvA,dCPY,PRODUC - format 2F/.2,
4F4.2,15,F9.2

BEEF - Jumher of beef cattle per square kilometer for all radial
increments.

COMS - Number of milk cows per square kilometer for all radial
increments.

FAGE - Age group fraction breakdown by child, teen and aduit and in
that order (for all radial increments)

FYA - The fraction of the tot™' irea involved that avail».le to »nlant
leafy vegetables.

NCPY -~ dumber of crops oer year.

PRODUC - Food croo production in Xg/vear se= squar2 kilometer,
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4.7

following

4.3

‘1'

requirad.

(D)

(A)

(3)

IPOP -~ 7110
IPOP - Populatio~ in each radial inCreme~t

SHINE EXPOSURE DATA
The shine exposure data is read from TAPE20 and 1is expected in the
order and format

IST,RANGE ,NSH ,MATRL - forma. [1,£12.4,12,511
IST - Diract source type as specified below
1l = point source
2 = line source
3 = volume source
RANGE - Distance from source in meters from the direct source
NSH - Number of shielding materials around container. Haximum numder
is 5. (minimum = Q)
MATRL - Array of shielding material ID numbers from the following
materials
1 = aluminum
2 = iron
= lead
ordinary concrete

3
3
5 = water

THK - format 6E12.4
THK - Array of shielding thicknesses in meters in the same order as

specified by 4ATRL.

DATA REQUIREMENTS SUMMARY
The data files required for any scenario is shown in Table 4.3-1. The

signifies that file is required and a "0" signifies that the file is not
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9Lt

SCENARIO
NUMBER

29

33

av

a9

41

42

43

44

Table 4.8-1. Required Files for Scerario Input.

SCENARIO DESCRIPTION

Exploslon in the transport vehicle or in the

overpoack contaluing drums,boxes or cortons filled

with solids or loose bundlos.

Explosion in the transpoert vehicle or in the

overpack contaluing drums,bozes or cartons filled

with sollds or loose bundles.
Irradlated/contominated nsuble items are rewoved

from wastes.

Irrodiated contaminated usable items are rewoved
from wastes s

Irradiated ‘contaminated usable ltems are removed

from wastes.

Irrvdinted/contaminated usable items are removed

from wvastes.

Chronic direct radiation to workers engaged in the
pre-¢n .y inspectlionof drums, boxes, certous and
loose buundles.

Clhronie direcct radlation to workers emgaged In the
pre-entry inspectionof drums, boxes, cartons and
loose buundles.

Chronle direct radlation to werlkers engaged in the
pre-entry lnspectionof druws, boxes, cartons snd
loose bundles.

Chroniec direct radlation to worlers engaged In the
pre-eniry inspectionof drums, bozes, cartons and
loose bundles.

Chr  ulec escape to atmosphere of radlonuclideo

during the pre-euniry inspection of drums, boxzes,

carbons aud loose buundles.

Chronic escape 1o atwosphere of radiouuc)ides

during the pre-entry luspecticn of drums, boxzes,

carbons and loose buadles.

Chironic escape to atwosphere of radiomnuclides

during the pre-entry luspection of drums, boxews,

carbons and loose buw lcs.

Chronic escope to atmosphere of radionuclides

during the pre-entry inspection of drums, boxes,

carbons and loose bundles.

Lincer coutaining highly asctivated LWR components
Is nccidently rupturedduring tronsfer into the

purisl trench. Wastes are spilled from the liner.

Chronic direct radintion to worlecrs engaged in

removing the liwer,containing h gchly activated LWR
cowpononts from shlelded cosk #ad wounipulatingit
into the burlal trench.

INVERTORY
wE~-4

w8-8

We-2
Wi-3
Vs-4
Us-3
WS-2

WS-

Vs~

usS-1

us-1

(Coatinued)

e Aguifer

e ¢ e oo e o Geology

©

e e e o ¢ e e Erosion

Atwmospiieric

® © © © © -

Agriculiure

Direct

L T —
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SCENARIO
NUMBER

45

v

40

+9

53

H4

55

S0

lable 4.8-1. Required Files for Scenario Input. (Continued)

b
@
W
-
3
o
~T

SUENARIO DESCSRIPTION

Devm with Liguld wuste contoluners ls ruptared
during tranufer from the transpovtation overpack
to burinl trench. Liquid te spilled lnte
overpack.

Druw wiih llquid waste countsiners lu ruptured
durving transfer from the trausportation everpach
to burlal tremch. Liguld e spilled lute
overpach.

Druwm with Higuld waste contulners ls ruptured
during trunsfer from the transportation ovorpoach
to burlal trench. Liguid is splillcd tute
overpack.

Druw with liguld waste contalners lg rupturcd
during transfor from the trumsportosion overpuch
to burinl trench. Liguild le spilled lnto
ovirpack.

Drum with liguid waste contalners lo vupturved
duving trausfer frow the trousportation overpack
to burlal trench. Liguld le wpilled inte trench.
Devw with liguld waste contaleers i3 ruptured
doriog transfer frow the tronsportation overpack
to burtul tronch. Liguid is wpillcd inte trench.
Drum with liquild wuste contulners s vaptured
duving tvausfer from the trousportation vvorpach
to burdul trench. Liguld le spiiled iInto trench.
Dewm with liguid waste contoluers ls ruptured
duving tranwfor from the tronsportution overpack
to burlul trench. Ligald iw aptlilcd tnte tromch.
Pruw contululng velatile subutonce lw ruptured
duving transfer from the transporviatlou overpach
to buvilal trench, Volatlle substonce vcucapeu te
eltmosphlre.

Drum comtalning volatile vubs tonce Is ruptared
during ivonsfer from the transportation overpack
to burbul trench. Volatlle wubstuuce eucapes ta
slwosphore.

Druwm contuining volutile substance bi rupturod
durlong transfor from the transporvintion eoverpach
1o burinl teench,. Volctlle agubutavce cwcapes to
almosphore.

Druw contnining volatile substaunce Iy ruptured
during transfer from the transportatleos overpach
to burital tvench. Volatile vubstunce cucapes te
nilwosphere.

INVENTORY

WS-2

Ws-3

Wa-0

W9

s~

Wi~

Wai-6

Geology

rosion

ftmospheric

culture

Agori

-
-~

Direc

.
-~
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6L-v

SCENARIO
NUMBER

72

73

74

75

76

77

78

3

Table 4 1. Required Files for Scenario Input. (Continued)

SCENARIO DESCRIPTION

Explosion In the transportation overpachor in the

trench coutaining di ams or boxes with volatile

substances or liquid contalners.

Explosion in the transportation overpackor in the

trench containing drums or bozss with volatlle

substances or ligquid comtainervs.

Explosion In the transportation overpackor im the
trench contalning drums or boxes with volatile

substances or liguid contalners.

Exploslion ih the transportution overyacko- in the
trench contalnlng druoms or boxes with volutlle

subs tances or liquid countainers.

Explosion in the transportation overpack or in the
trench containing drums, box:s, carbons filled

with solids or loose bundles.

Explosion 'n the tramsportation ovnrtack or in the
trench contoinling drums, boxes, corbomns fllled

with solids or loose bundles.

Explosion in the transpertution everpack or in the
treach containlog drums, boxes, carbouns filled

with solids or loose bundlce.

Expiosion In the transpoertation overpack or in the
trench contoining drunwe, boxes, carboms filled

with sollds ¢r loose bundles.

Explosion In the transportation overpack or in the
trench contalnlng drums, boxes, ~arbons filled

with sollds or loose b udles.

Chronic direct radiat. n to workers engaged im

unloadiug of drums,box « ~tons and looso

bundles from the transporiwiion overpachs.

Chromnic direct radiation to workers enguged in

unloanding of druws,bozes, cartons and loose

bund les from the transportation everpachs.

Chronle direct radiatlon to workers cmgaged in

unloading of drums,boxes, cartons and loose

bundles from the tramnsportation overpacla.

Chrople direct radiatlon to workers engoaged In

unloading of drums boxes, cartons nad loose

bundles from the transportation overpacks.

Clicornde escape to stwcaphcre of rudlonuc)ides

during unloanding eofdrums, L. wes, cartony and loose
bundles from the transportation overn chs,

Chronlc oscape to stmosphere of rodicauclides

during unloading ofdrums, boxes, co: tons and locse
bundles from the transportet «m overpacks.

INVENTORY

ws-3

W3-3

Vs-6

w.-a

Ws-4

We-2

W5-3

V-4

WS-2

¥8-3

Aquifer

Geology

Erosio

Atmospheric

Agriculture

Direct
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SCENARIO
NUMBER
1@+

107
108

109

12

113

114

Table 4.8-1, Required Files for Scenario Input. (Continued)

SCENARIO DESCRIPTION

Chronic direct radiatlon to worbers engaged in

burying the linmer,contalining highly activated LWH

components.

Uncovercd trench is flooded from rainfall.

Drum with liguid waste contalners is ruptuced

during burial or backfil) operation. Liquid is

spilled inte tremch.

Druwm contailning volatlle substasce i rupturcd

during burial or backfill operation. Volatile

substance escapes (0o atmosphere.

Drum, carbe * or ltox comntaining solld wastes le

ruptured 4 .ng hurlel and backfiill operation.

Fir: evupts in the treuch containlug burnable

carbons, boxes «r loose buadles during burlal and
backfill operat ous. Fire is sllowed te bura out.

Fire evupts in the trench counivlnlng burnable

carbons, boxes or loose bundies during barlal ond

backfiil operations. Fire ls guenched with water,

Explosion In the trench containiug druss or boxes
with volatli~ substances or ligquid countalmnors

during backflil) operations.

Explosion in the trench containing drums, boxes,

cartons or loosebundles (In solld state) durlog

burlal and backfill operotions.

Chronic direct radiatlion to workers ongaged in

burial and backfill opervatious.

Evosion or washing out of backfill inadequate

backfill depth.

latrusion of surface water, water secpage to woter
table throug buried wastles.

Intruston by scavengers (site worker/outside

person). Removal of contowminated ltews.

Intrusion by snlmale (rats, rabblite, etc.) animals
become contaminated.

Frosion or washing out of backfill. Inodequute

bockfill depth.

Intryslon of surface water. Water seepage to
winter table through burled wustes.

Ilntrnslon by scavengers digging for artifacts.
removal of contaminated ltewms.

Far ing of the burilal site for crops. focto.

remov

Use of the burial site as a pasturs for domostic

anlonls .

Intrusion by anlomls. Anlmals becowe contaminated
Long-term flooding of the burlal sits,

Uncovering of the buriled waste by earthgueio.

INVERTORY

WS~ 1

N5-%
W3-é

v3-6

Wi-6
wS-6

VS-eo

Vs-6

V3-6

Vs-6
V3-6
WS-6
W -6
Ws-6
s-6
wE-6
V-6
Ws-6
T3-6
Yvia-6

WS~%
8-6

e Aguifer

-0

<

- 0 & = =

O=C © © & =

.eology

-0

e o

O=0 © © © = =

® Ltrosion

© © € - ©

O=C © © © ©

e Atmospheric

o= © ©

® Agriculture

-0

- o e o= O

Owtoe s o o -

Direct

S

e O -

2 e ¢

-0 © ©
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5. OUTPUT

In Section 4.1, it was mentioned that there are three different output
possibilities for an interactive job and two different output options for a batch
job. The following sections will explain the a1 ference between the normal and
expanded outputs.

5.1 NORMAL VERSION

This is the minimum amount of output 3 user can expect. Examplas of
this type of output are shown in the first three sample problems in Section 6.
The input is echoed back for the user to De kept as part of the permanent
listing. The dose for each path is broken down so that the user might see which
path contributed the most dose. A total dose “or all paths is the final output
page. It must be kept in mind that even though the user might be looking at a
two minute scenario, the dose calculations are for all time. Therefore, a lcng
half-1ife will dominate the dose calculations.

5.2 EXPANDED VERSION

when the user specifies an expanded output (IPRNT-2 on TAPE 14), an
output listing will ce obtained as in sample problem No. 4 of Section 6. This
type of output shows the nuclide movement up and down through the soil column, is
well as how the aquifer treats the nuclides it receives and erosion treats the
nuclides ‘t receives. When a nuclide exits the aquifer, it must bde remendered
that a2 delta time of thousands of years may have elapsed.

A user would not normally use this output option because of the
potentially large amount of output. 3ut, this is a good way to check an UNSAT

scenario in which a user might suspect a problem.
-
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SAMPLE CASE 1| 12/9-80
SCENARIO NUMBER : 23

Explosion Iin the transport vehicle or In the
overpack containing drums o= boxes with volatile
substances or liquid containers.

INVENTORY :WS-2

PATH Pa. M RELFASE
NUMBER FRACTION
I 3000 9. 1E+01
3 WASTE CONTACT (SHINE)
2 2000 9.1E-02

2 ATMOSPHERIC TRANSPOAT
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PATH NUMBLY |
3 WASTE CONTACT (SHINE):

NUCLIDE AMOUNT
Cl Mex2
CR3 1 1.820E-01
cose 1.820E-9)
FE5S 1.820E-91
IN65 9. 100E-00
ZR95 9. 199E-03

RU106 9. 190E-03
SB124 9. 190E-03
SB123 9.100E-03
EVI32 1.820E-05
EUIS4 I.820E-04
EVI53 1.820E-04

SR9e 1.820E-03
Cs137 3.770E-901
MNG4 9.100E-02
CS104 2.980E-901
a3 2.219E-92
Cis 1.640E-03
N159 2.600E-04
TC99 2.600E-04
1129 1.380E-05

CS138 1.300E-035
NP237 1.300E-05
PU238 1.699E-03
PU239 |.820E-05
PI249 2.609E-05
PU241 7.020E-93
PU242 7.280E-03
AM241 1.6990E-04
AM242 5.200E-05
AM243 1.300E-05
CM242 1.170E-04
CM243 1.300E-05
CM244 7.800E-05

EXPOSURE TIME IS  6.3000L+00HOURS
VOLUME Of PACKACE IS 0.9000E+02 CUBIC METERS
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DOSE OUTPUT ( PERSON-REM)

FOR PATH 1|
SAMPLE CASE 1| 12/3-/86
CUMULATIVE POPULATION DOSE 0. 00E+00
DIRECT EXPOSURE DOSE 1.42E-904

TOTAL POPULATION DOSE BREAKDOWN BY RADIONUCLIDE, DISTANCE CEIL,
BODY ORGAN AND POPULATION ACE GROUP.

DOSE PATHWAY,

RAD IONUCL IDE
CRS | 9. 90E+00 cosa
FE3S 9. 90E+00 IN6S
Zn9s @.99E+00 RU106
SBr~4 9.00E+00 sBi2s
EVIG2 8. 00E+00 EVIS4
EUVI35 9. 00E+00 sn9e
cs1a7 #.90E+00 MNG 4
Cs13e 9. 00E+00 na
Cis @.00E+00 N159
TC99 9. 00E+00 1129
CS135 9. 00E+00 NP237
PU238 9. 90E+00 PU239
PU240 9.90E+00 PU241
PU242 9. 00E+90 AM241
AMC42 0.00E+00 AM243
cM242 8.90FE+00 cM243
cM244 9.800E+90
D!ST NCE( N
L] 9. 90E+vo
PATH
CLOUD SEBINE 6.90E+09
DIRECT INUALATION 0.00E+89
WATER INCESTION 0.90E+00
ROOT INCESTION 0.00E+00
BEEF [INCESTION 9. 00E+00
ORGAN
WHOLE 0DODY  0.00E+a0
LIVER 0.00E+00
GGNAD 0.060E+H0
C.1.TRACT 0.00E+90
SKIN 8 .00E+08
ACE CROUP
CHILD 8. 99E+09 TEEN
ADULT @.90E+ "0

6-4

. 90E+00
. 90E+00
.BOE+00
.O0E+09
. DOE+09
.B0E+00
.98E+00
.BOE+00
.A9E+ 00
.DOE+09
.BOE+00
.DOE+90
.DBE+D0
.BOE+90
.G0E+90
. DOE+99

CROUND SHOINE
RESUS. INHALATION

LEAFY VEC INCESTION

MILK INGESTION

BONE
KIDNEY

THYIWO 1D

9 .890E+09

9.00E+00
9. 00E+09
9. 99E+00
9. 00E+R0

0. 90E+90
#.09E+90
9.08E+00
9.00E+00



PATH NUMBER: 2
2 ATMOSPHERIC TRANSPORT

NUCLIDE AMOUNT

Cl/Mex]
CRS 1 i.820E-04
cos8 1.820E-04
FE3S 1.820E-04
ZN6S 9. 100E-06
ZR95 9. 190E-06

U196 9. 190E-06
SB124 9. 190E-96
SB12S 9. 100E-06
EUIS2 1.820E-908
EU134 1.820E-07
EV155 1. B20E-07

Sn2e 1.820E-06
Cs137 3.770E-04
MNG4 9. 100E-05
CS134 2.080L-904
HO 2.219E-05
Cis 1.040E-26
NI59 2.600E-907
TC99 2.600E-067
1129 1.360E -08

Cs135 1.300E-08
NP237 1.300E-08
PU238 i.690E-00
PU239 1.820E-08
PU240 2.6500E-98
PU241 7.0920E-06
PU242 7.280E-96
AM24 1 1.690E-07
AMC42 5.200E-08
AM243 1.300E-08
CM242 1. I70E-07
CM243 1.300E-008
CHn244 7.B00E-68

EXPOSURE TIME IS  0.35000E+99H0UNRS
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&

TOTAL POPULATION DOSE BREAKDOWN BY RADIONUCLIDE,

DiRECT

DOSE OUTPUT ( PERSON-REM

FOR TATH 2

SAMPLE CASE 1

CUMULATIVE POPULATION DOSE
EXPOSURE DOSE

123780

5.91E+00
0.00E+00

DOSE PATHWAY, BODY ORCAN AND POPULATION AGE GCROUP.

RADIONUCLIDE
CR31 1.79E-94 co58 1.29E-02
FETS 5.92E-94 IN6S i.21E-03
ZR95 2.96E-904 RUI®G 3.09E-05
SB124 7T.47E-04 SB123 1.95E-03
EVIG2 2.30E-07 EUViIS4 6.58E-05
EUISS 3.67E-06 SR99 1.68E-902
CS157 1.97E-01 MN3 4 1.07E-62
CS134 2.3BE-91 H3 1.34E-65
Ci4 4.84E-06 NIS9 3.20E-06
TC99 1.83E-97 i129 2.52E-05
CS135 6.356E-06 NP237 3.44E-02
PU230 2.61E-04 PU239 9.12E-04
PU240 6.79E-04 PU241 2.095E-00
PU242 5.37E+00 AM241 2.70E-03
AM242 1.29E-99 AM243 3.19E-04
cM242 9.60F-04 CM243 2.86E-03
CM244 1.34E-92
D:iSTANCE( M)
1480, 1.20E-91 3200. 1.33E+09
4809 1.99E+00 6400 . 7.18E-01
8000 . " .93E-01 16000. 4.35E-01
12000 . 5.20E-01
PATH
CLOUD SRMINE 2.23E-05 CROUND SI'INE
DIRECT INHALATION 2.44E-02 RESUS. INHALATION
WATER INCESTION 0.00E+00 LEAFY VEGC INCESTION
ROOT INCESTION 2.08E-06 MILK INGESTION
BEEF INCESTION 1.82E-02
ORGAN
WHOLE DODY 5.91E+00 BONE 2.128+02
LIVER 3.01E+01 KIDNEY 2.29E+01
GONAD 0.94E-02 LUNG 1.58E+0!
C. 1. TRACT 1.93E-01 THYROID 9.41E-902
SKIN 1.09E-91
AGCE CROUP
cniLp 1.26E+00 TEEN 9.37E-01
ADULT 3.69E+00

6-6

DISTANCE CELL.

8.87E-82
5.40E+00
3.06E-01
7.37E-902



TOTAL POPULATION DOSE BREAKDOWN BY RADIONUCLIDE,

DOSE. PATHWAY,

RADIONUCLIDE
CR5 1 1.79E-04 cose
FE35 5.92E-904 IN6T
Zn9es 2.96E-G4 1106
SB124 7.47E-04 SBi25
EUIT: 2.30E-07 EV154
EU155 3.6TE-06 SR9e
Cs137 1.97F-01 MN54
CS104 2.38BE-01 H3
Cils 4.84E-06 NI59
TC9% I.85E-07 1129
CS133 6.56E-06 NP237
PU238 2.61E-04 PU239
PU240 6.79E-04 PU241
PU242 5.37E+00 AM241
AM242 1.29E-09 AM240
cM242 9.68BE-04 CM243
CM244 1.34E-92
DISTANCE! M)
1666 . 1.20E-01 3200.
4800. i1.99E+00 6400 .
8000 . 7.95E-01 10600 .
12000, 5.20E-01
PATH
CLOUD SEINE 2.23E-95
DIRECT INHALATION 2. 44E-02
WATER INCESTION 0.909E+n0
ROOT INCESTION 2.08E-06
BEEF INCESTION 1.82E-02
ORGAN
WHOLE BODY 5.91E+00
LIVER 3.91E+01
GCONAD 8.94E-02
G. 1. TRACT 1.93E-01
SKIN 1.09E-01
AGE CROUP
CHILD 1.26E+09 TEEN
ADULT 3.69E+00

DOSE OUTPUT ( PERSOFN-REM)
FOR ALL PATHS

SAMPLE CASE |

CUMULATIVE POPULATION DOSE
DIRECT EXPOSURE DOSE

12/3/80

5.91E+00
1. 42F-04

BODY ORCAN AND POPULATION ACE CROUP.

.29E-¢62
.21E-83
.OWE-05
LO5E-00
.3BE-05
.68E-02
97E-02
.34E-05
. 2DE-96
.52E-05
.44E-02
. 12E-04
.O3E-93
.TOE-93
.19E-04
.B6E~93

NONNILEONQD = = - Pl -

.33E+00
. 1BE-01
.35E-01

* -

CHOUND SHINE
RESUS. INHALATION

LEAFY VEC INCESTION

MILK INCESTION

BONE
KIDNEY
LUNG
THYROID

9.5TE-91

2. 14E+02
2.29E+01
1.58E+01
9.41E-02

DiSTANCE CELL.

8.87E-02
5.49E+00
3.06E-01
7.9TE-02



SAMPLE CASE 7 12/3/80
SCENARIO NUMBER : 19

A ruptured drum, carton or box contsining sollids
causes releases to contaminate the vehicle or the
overpack later

INVENTORY :WS-4

PATH PATH RELEASE
NUMBER FRACTION
i 3000 9. 1E+91
3 VWASTE CONTACT (SHINE):
2 4060 9. 1E+00

4 DOSE CALCULATION
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PATH NUMBER: 1|
3 WASTE CONTACT (SHINE)

NUCLIDE AMOUNT
Cl/M=x3
CR3 | 4.480E+00
cos58 4. 480E+00
FESS 4.480E+00
IN63 2.240E-91
Zn9s 2.240E-9:

RU 106 2.240E-01
SBi24 2.240E-01
SB125 2.2%0E-01
EUI52 4.480E-04
EU154 4.480E-02
EUISS 4.480E-00

SR90 4.480E-02
CsS137 9.280E+90
MN54 2.2405+00
CS134 5. 120E+00
€3 5.440E-91
Cils 2.560E-02
NIT9 6.490E-03
TC99 6.499E-03
1129 3.200E-04

CS.35 3.200E-94
NP237 3.200E-04
PU238 4. 160E-04
PU239 4.480E-04
PU240 6.400E-04
PU24i 1.728E-91
PU242 1.792E-91
AM241 4. 160E-03
AM242 1.280E-93
AM243 J.200E-04
CM242 2.889E-07
CM243 3.200E-04
CHMl44 1.920E-92

EXPOSURE TIME IS @.3890E+99HOURS
VOLUME OF PACKACE IS 9.10090E+91 CUBIC METERS



CUMULATIVE POPULATION DOSE
DINECT EXPOSURE DOSE

DOSE OUTPUT ( PERSON-REM)

FOR PATH 1

SAMPLE CASE ? 12/3-/80

i QOE+09
5.41E-03

TOTAL POPULATION DOSE BREAKDOWN BY RADIONUCLIDE, DISTANCE CELL.
DOSE PATHWAY, BODY ORCAN AND POPULATION ACE CROUP.

RAD IONUCL IDE
CR5 | 9.00E+60
FE33 9.00E+80
ZRI5 8.00E+980
SB124 8. 90E+00
EU152 9.00E+60
EUIGS 0.90E+00
€s137 9.80E+00
CS104 @.90E+00
Cis 9.00E+00
TC99 9.00E+60
€S135 9. 20E+909
PU238 9.00E+00
PU240 8. 00E+00
PU242 9. 00F+00
AM242 8.00E+00
CM242 8. 00E+00
CM244 0. 90E+00
DISTANCE( M

1660 . 9.00E+00
4800. #.96E+00
Been . 9. 00E+00
12000. #.90E+00
PATH

CLOUD SHINE

DIRECT INUALATION

cos8
A LN
RU1O6
spi12s
EUIG4
SR96
MNG4
n

NIS9
1129
NP237
ru2a9
PU241
AM241
AM240
cM240

3200.
6400
10000 .

. 9OE+ 90
.99E+00
.@9E+00
.BOE+00
.O0E+ 00
.00E+00
.GOE+00
. OVE+00
. BOE+00
.00E+00
L DOE+00
.D0E+00
.@OE+00
.O0E+00
.HOE+90
.BOE+00

P2PPSDIDOISESIOSISODP

. D0E+09
. D0E+90
0.00E+00

GROUND SUINE
RESUS. INMALATION

LEAFY VEC INCESTION

9. .80 +00
@ 00E+eD
9. 00E+00
6. 89E+00

WATER IRCESTION FK+00
ROOT INGESTION E+00 MILK (™GCESTION
BEEF INCESTION E+00
ORGAN
WHOLE BODY 8.00E+00 DONE
LIVER 0.00E+00 KIDNEY
GCONAD 6.80E+00 LUNG
C.1.TRACT G.00F+00 THYROID
SKIN 0.900E+00
ACE CROUP
cmiLp @.00E+00 TEEN A.00E+NO

ADULT 9.00E+00

£-10

9.00E+90
0 .00E+00
0. 00E+00
#.0RE+ 00



PATH NUMBER: 2
4 DOSE CALCULATION

NUCLIDE AMOUNT
Ci/Mxxj

CR3 4.480E-0
cos8 4.480E-0
FES3 4.480E-01
IN63 2.240E-02
ZR93 2.240E-02
RU106 2.240E-02
SBi24 2.240E-02
58125 2.240E-02
EUi32 4.480E-65
EUIG4 4.480E-04
EUI55 4.400E-04
sSnoe 4.400E-03
CS137 9 .200E-01
MNG4 2.240E-91
CS1934 5. 120E-91
H3 5.440E-02
Ci 2.560E-03
NI1G9 6.400E-04
T.9% 6.400E-04
1129 3.200E-95
Cs135 3.200E-95
NP237 3.200E- )5
PU238 4. 160E-95
PL239 4.489E- v
PU240 6.400E-85
PU241 1.728BE-02
PU242 1.792E-02
AM241 4. 160E-04
AM242 i.280E-04
AM243 3.200E-05
CHM242 2.BROE-04
CM243 3.200E-05
CM244 1.9286E-04

EXPOSURE TIME IS 8. 3000E+00HOURN



DOSE OUTPUT ( PERSON-REM)

FOR PATH 2

SAMPLE CASE 2 12/3/80

3.17TE+00
9. 00E+00

CUMULATIVE POPULATION DOSE
DIRECT EXPOSURE DOSE

TUTAL POP.LATiun DOSE BREAKDOWN BY RADIONUCLIDE, DIETARCE CELL,
DOSE PATHWAY, BODY ORGAR AND POPULATION ACE CROUP.

RADIONUCLIDE
Cin3 1 4.27E-05 Cco58 1.12E-03
FESS 6.24E-04 IN63 J3.57E-04
ZR95 2.91E-94 RU106 6.87E-03
SB124 1.76E-04 SDi23 1.12E-94
EU152 5.350E-06 EUI54 7.69E-05
EUISS 1.98E-03 SR9e 7.61E-03
CS137 1.33E-01 MNG4 7.99E-04
CS194 1.023E~91 n3 1.81E-05
Cis J.09E-06 NI39 1.21E-06
TC99 2.7°.7E-08 1129 3.85E-07
Cs135 5.44E-07 NP237 4.56E-03
ru2:a 1.97.%-03 PU239 7.13E-03
PU2 9 i.91L-02 PuU241 4.95E-02
PU2.:2 2.T4E+ AM241 5.B8E-02
AVM:42 3.43E-09 AM243 4.42E-90
wM242 8.04E-04 CM243 3.24E-00
CM244 1.32E-+2
DISTANCE( M)
1600 . S.ITE+90 3200. 9.90E+09
4800. 9. 00E+00 6400 9.00E+00
8000 9.00E+00 15960 . 8.00E+00
12000 9 .00E+900
PATH
CLOUD SHINE 2.09E-03 GROUND SHINE
DIRECT INHALATION 3. 1TE+00 RESUS. INMALATION
WATER INCESTION 0.00E+00 LEAFY VEG INCESTION
ROOT INCESTION 0.80E+00 MILK INCESTION
BEEF INGESTION 9. .00E+00
ORCAN
WHOLE BODY 3.17E+90 BONE 1.14E+02
LIVER 1.61E+01 KIDNEY 1.24E+0
GCONAD 3.63E-93 LUNG B.39E+99
G. 1. TRACT 3.1TE-02 THYRO!D 2 BOE-03
SKIN 4.37E-03
AGE GROUP -
uniLo 6.79E-91 TEEN 5.22E-901
ADULT 1.9TE+00

®.00L+00
9.88E+00
9. 00E+00
@ . 90E+00



DOSE OUTVUT ( PERSON-REM)

PHOS®

.BBE+00
.B8E+00
Laar+ae
.AQE+00

FOR ALL PATHS
SAMPLE CASE 2 12/3/80
CUMULATIVE POPULATION DOSE 3. 17E+00
DIRECT EXPOSURE DOSE 5.41E-03
TOTAL POPULATION DOSE BREAKDOWN BY RADIONUCLIDE, DISTANCE CELL,
DOSE PATHWAY, BODY ORCAP AND POPULATION .. = “ROUP.
RAD IONUCL I DE
CR31 4.27E-05 cos8 1.12E-03
FESS 6.24E-04 ZN6S 3.37E-94
Zn9es 2.91E-04 RU186 6.87E-05
SB124 1.76E-04 SB125 1. 12E-04
EUI52 5.30E-06 EUIS4 7.69E-03
EUISS 1.98F-95 SR94 7.61E-83
CS137 1.33E-01i MNG4 7.99E-04
CS134 1.23E-81 Ha 1.81E-05
Cié 3.99E-906 N1539 1.21E-06
TC99 2.27E-00 1129 3.85E-07
CcS135 5. 44E-07 NP237 4.56E-03
PU238 5.97E-903 PU230 7.13E-03
PU240 1.91E-02 PU24 1 4.95E-02
PU242 2.74E+00 AM241 5.88E-02
AM242 3.43F-09 AM243 4.42F-03
CH242 8.04E-04 CM24% 3.24E-93
Cr24e4 1.52E-02
DISTANCE( M)
1600 . 3. 17E+00 3200 . 9.GOE+00
4800 . . 08E+80 6400 9. 00E+90
8900 . 9.99E+90 10000 . 9.00E+90
12000 . 9. 00E+00
PATH
CLOUD SRINE 2.09E-03 CROUND SHINE
DIRECT INHALATION 3. ITE+00 RESUS. INMALATION
WATER INGESTION 0. 99E+00 LEAFY VEGC INCESTICS
ROOT INGESTION 9. 00E+00 MILK INCESTION
BEEF INGESTION 8. 00E+00
ORCAN
WHOLE BODY 3. 17E+99 BONE 1. 14E+02
LIVER 1.61E+01 KIDNEY 1.24E+01
GCONAD 5.63E-03 LUNG 8.59E+00
C.1.TRACT 3.17E-02 THYROID 2.80E-03
SKIN 4.37E-03
AGE GROUP
CHILD 6.79E-01 TEEN S.22E-01

ADULT 1.97TE+99

(2]

—
(8]



SAMPLE CASE 2} 12/3/80
SCENARIO NUMBER : 94

Fire crupts lo the uncovered trench contalning
burnable carbons, boxes or loose bundles.

INVENTORY :WS-6

PATH PATH RELEASE
NUMBER FRACTION
1 2000 9.2E-01

2 ATMOSPHERIC TRANSPOR™
2 9510 @, 1E+00

9 UNSATURATED ZONE WATFR TRANSPORT
5 WIND EROSION
| AQUIFER TRANSPORT
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PATR NUMBER: |
2 ATMOSPHERIC TRANSPORT

NUCLIDE AMOUNT
Cl - Mxx]
H3 2.400E-03
Cils 7.600E-05
S35 1.720E-05
CR51 B.600E-03
MNG 4 5.000E-03
FES5 8.600E-03
Cos8 B.600E-03
Co690 2.600E-02
Ni59 2.600E-94
NIG3 4.BORE-02
ZN6G 4.000E-04
Snoe 9.600E-05
NB94 2. BOOE-06
Zn9es 4.900E-94
TC99 6.400E-07
RU1#6 4.000E-04
SB124 1. 900E-04
SpiI2s 1.000E-04
1125 3.900E-065
112¢ 1.280E-97

roze. 3.300E-04
PU242 4.800E-09
AM241 6.000E-07

EXPOSURE TIME IS 0.3000E+90HOURS
VOLUME OF PACKAGE IS 9.2000E+01 CUBIC METERS



CUMULATIVE POPULATION DO- .
DIRECT EXPOSURE wusE

TOTAL POPULATION DOSE BREAKDOWN BY RADIONUCLIDE,

DOSE OUTPUT ( PERSON-REM)
FOR PATH |
SAMPLE CASE 3 12-3/80

1.93E+02
9.99E+00

DOSE PATHWAY, BODY ORCAN AND POPULATION ACE CROUP.

RADIONUCLIDE
ns 3.23E-05 Cls
833 #.99E+00 CR5 |
MN54 1.30E-02 FESS
cos8 1.36E-02 Coeo
N2 7.2RE-05 NIA3
IN63 1.19E-83 SR9%
NB94 8.00E+00 Zn9s
TC?9 1.91E-¢8 RU196
Snice |.82E-04 SB125
1125 2.50E-06 1129
CS134 2.44E-01 C#135
Cs137 2.00E-01 CEi144
EUI52 2.70E-07 EU154
EUVI55 4.30E-96 RA226
THZ3O 8.93E-03 TH232
U235 1.30E-01 uzas
NP237 3.47°E-05 ruz2is
PU239 9.37"F-04 PU240
PU241 2.1 i-93 PU242
AM241 2.1 %04 AM242
AMZ43 2.2« -03 CM242
cM243 5.80 -05 CM244
DISTANCE( M)
1600, 1.73E-01 3200.
4800 . 3.60E+01 5400 .
8000. 1.40E+01 19060
12000 . 9.02E+00
PATH
CLOUD SDINE 7.91E-05
DIRECT INUALATION 3.70E-93
WATER [INGLSTION 0.9002+00
RCOT INCESTION 2.79E-06
BEEF INCFESTION 2.55E-062
ORGAN
WHOLE BODY 1.03E+02
LIVER 1.01E+02
GCONAD 3.78BE-01
G. 1. TRACT 1.01E+00
SKIN 5.32E-01
AGE GROUP
CHILD 2.24E+01 TEEN

ADULT 6.32E+81

.BIE-96
B8 -94
L22E-04
.TIE-91
.23E-02
.97E-02
.B9E-904
.93E-05
.57E-04
.50E-06
. IBE-96
.@2E-03
.TIE-03
.TI1E-02
LATE+01
.97E+9 |
.20E-03
.78E-04
.B7E-05
LTTE-11
. 19E-03
.45E-02

- D NN =DANPANANNN -~

2.34E+90!
.26E+9 1
7 .35E+09

CROUND SHINE
RESUS. [INHALATION

LEAFY VEGC INGCESTION

MILK INGESTION

BONE
KIDNEY

THYROID

1.70E+91

. 14E+03
.3BE+02
.21E+03
.99E-9)

DA

DISTANCE CELL,

4.49E-901
1.92E+02
4.99E-01!
8.00E-92



PATH NUMBER: 2
9 UNSATURATED ZONE WATER TRANSPORT

5 WIND EROSION
| AQUIFER TRANSPORT

NUCLIDE AMOUNT
Cl M=x3
1.200E-02
Cise 3.800E-04
835 8.600E-05
CRS | 4.300E-02
MN54 2.508E-02
FES3 4.300E-902
co58 4.300E-082
Co66 1.300E-01
NIS9 1.300E-903
Ni6d 2.400E-01
ZN63 2.000E-03
Sn9e 4.B80E-04
NB94 1.400E-905
Zn9s 2.000E-03
TC99 3.200E-96
RUI96 2.000E-03
Spi124 5.000E-904
§B123 5.000E-94
1125 1.3500E-04
1129 6.400E-07

csi35 3.200E-06
CSi137 B8.600E-02
CEl144 2.900E-063
EV152 4.B00E-05
EUI5S4 4. BOOE-05
EUISS 4.B0OE-035
RA226 1. 150E-00
TH230 7. 100E-96
TH232 B8.400E-07
U235 3.209E-06
U230 7. 100E-05
NP237 4 _600E-09
PU238 3.200E-05
PU239 4.300E-06
PUl40 6.700E-06

PUZ41 1.650E-93
PU242 2.409E-068
AM241 3.090E-06

AM_ 42 1.6080E-07
AM243 2. i900E-07
CM242 2.500E-04
CM243 6. D90E-08
CMl449 1.990E-05

WILL RUN PROSLEM THROUCH UNSAT FOR 0.17352E+05 HOURS
EXPOSURE TIME IS 9. I7T52E+05HOURS
EXPOSURE TIME IS 9. 1732E+05HOURS
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CUMULATIVE POPULATION DOSE
DIRECT EXPOSURE DOSE

DOSE OUTPUT ( PERSON-REM)
FOR PATH 2
SAMPLE CASE 3 12380

9.90E+96
9. 00E+00

TOTAL POPULATION DOSE BREAKDOWN BY RADIONUCLIDE, DISTANCE CELL,
DOSE PATHWAY, BODY ORCAN AND POPULATION ACE CROUP.

RADIONUCLIDE
H3 9.90E+00 Cis
S35 ®.Q0E+00 CR5 1
MNG4 #.90E+00 FESS
cos8 9.08E+00 Co66
Ni39 @.90E+00 Ni6]
IN6S 8.00E+90 Sn9o
NBO4 9.00E+00 ZR95
TC99 8.00E+90 Rui1a6
SBi124 ?.00E+09 sB125
1125 9.00E+60 1129
CS134 9.002+00 Csi133
Cs137 9.00+00 CE144
EVIS2 9.901i+00 EUIS54
EVISS 8.90L+00 RA226
TH236 #.neE+00 TH232
U235 8.00E+00 U238
NP237 9.00E+00 PU238
PU239 0.08E+00 PU240
PU24 1 8.00L+00 PU242
AM24 1| 6. 00F+00 AM242
AM243 9.00F+00 CH242
ch2430 8.90E+v0 CM244
DISTANCE( M)
1600 . 9.90E+00 3200.
4800 . 9.990E+00 6400 .
8006 . 8.00E+00 16000 .
12000 9. 00E+00
PATH
CLOUD SHINE 9.90E+00
DIRECT INHALATION 0.90E+09
WATER INCESTION 0.00F+00
ROOT INGESTION 6. .00E+00
BEEF INCESTION @ .00E+00
ORCAN
WHOLE BODY 0.00E+00
LIVER 0.90E+00
CORAD 0.00E+90
G. 1. TRACT ?.00r+00
SKIN ®.90E+90
ACE GROUP
cniLp 9.90E+00 TEEN

ADULT 9. 00E+00

.HBE+09
.BOE+90
.BOE+00
.Q0E+80
.90E+00
. HOE+00
. 00E+«00
.9OE+90
.Q0E+00
.90E+00
.D0E+90
.00E+00
.O0E+60
.D0E+00
.99E+00
.OBE+00
.B0E+09
.00E+09
.B8E+00
L DOE+00
.BOE+89
.O0E+00

9.00E+99
.Q0E+ 09
. ONE+80

GROUND SHINE
RESUS. INHALATION

LEAFY VEC INCESTION

MILK INCESTION

BONE
KIDNEY
LUNGC
TRAYROID

9. 00E+00

9. 00E+00
9. 09E+09
8. 90E+00
9. NQE+00

9.90E+00
6.00E+00
9. 90E+90
?.00E+89



CUMULATIVE POPULATION DOSE
DINECT EXPOSUNE DOUSE

TOTA. POPULATION DOSE BRFEAKDOWY 8Y RADIONUCLIDE,

DOSFE. OUTPUT ( PERSON-REM)

FOR ALL

PATIS
SAMPLLE CASE 3 12/3-/890

1.93E+02

9. 00F+00

DOSL. PATHWAY, BODY ORCAN AND POPULATION ACE CROUP.

RAD IONUCL IDE
A3

3.20E-05
8§35 9.00E+00
MNG4 1.30E-02
Co58 1.35E-02
NI39 7.28BE-05
ZN65 1.19E-03
NB94 0.00E+00
TC9?9 1.91E-00
SB124 1.82E-94
1125 2.50E-06
CS134 2.44E-01
CS137 2.00E-01
EU1I52 2.79E-07
EU155 4.30E-06
TH236 8.93E-03
U233 1.350E-01
RP237 5.42F~-05
PU239 9.57E-04
PU241 2. 14E-03
AM241 2. 13E-04
AM243 2.29E-035
CM243 5.8B7E-05
DISTANCE( M)
1600 1.83E-01
4800. 3.60E+01
80606 . 1.40E+01
12000 9.02E+00
PATH
CLOUD SHINE
DIRECT INNALATION

WATEN IRCESTION
ROOT INGESTION
BEEF IRGESTION

ORCAN
WHOLE BODY 1
LI1VER 1
CONAD 3.
G. 1. TRACT 1
SKIN 5.

ACE GCROUP
CHILD 2.24E+01
ADULT 6.32E+01

cl4e
CR5 1
FE35
Co60
N163
SR90
ZR95
RUIO6
Sp12s
1129
CS135
CE144
EUIS4
RA226
THR232

PU238
PU240
PU242
AM242
CM242
CM244

3200.
19000 .

.91E-03
.7OE-00
0.00E+00
2.79E-06
3.335E-02

L~
D -

.93E+02
.OIE+02

TBE- 01

.BIE+v0

J2E-01

TEEN

7.85E-06
1.88BE-64
6.22E-04
3.73E-01
3.23E-02
1.97E-02
2.89E-94
2.93E-05
2.57E-904
5.50E-906
7. 1BE-96
6.92E-05
7.7T1E-05
3.71E-02
B.17E+01
1.97E+01
2.20E-03
7.7BE-04
7.87E-05
1.77E~11
9.19E-03
1. 43E-82

2.34E+01
1.26E+01
7.35E+900

GROUND SHINE
RESUS. INHALATION

LEAFY VEG INCESTION

MILK INGESTION

BONE
KIDNEY
LUNG
THYROID

1.70F+01

. 14E+03
.5BE+02
.21E+03
.99E-01

Lnan

D!STANCFE CELL,

4.49E-901
1.92E+02
4.09E-91
8.00E-902



SAMPLE CASE 4 1273780
SCENARIO NUMBER : 98

Fire « »nte n the uncovered trench containing
burnable carbons, boxes or loowe bundles.

INVENTORY :WS-6

PATH PATH RELEASE
NUMBER FRACTION
1 2000 9.2E-01
2 ATMOSPHERIC TRANSPORT
2 9310 9. 1E+00

9 UNSATURATED ZONE WATER TRANSPORT
S W'D ELOSION
1  AwvIFER TRANSPORT
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FATH NUHBER: 1
2 ATMOSVUERIC TRANSPORT

NUCLIDE AMOUNT

Cl/Mxx3
H3 2.400E-00
Cls 7.600E-65
S35 1.720E-95
CR51 B8.006E-03
MN54 5.000E-03
FESS5 08.600E-03
o038 B8.600E-03
Cose 2.600E-02
NI3©9 2.600E-04
Nied 4. BOVE~-02
ZNGS 4.000E~-04
SR9O 9.600E-05
NBY+ 2 BOOE-96
ZR93 4.000E-04
TC9Y 6. 400E-07

RU106 4.000E~-04
SBi249 1.000E-04
SB125 1.000E-04
1125 3.000E-05
1129 1.28B0E-07
CS134 9.600E-63
CS135 6.400E-07
CS137 1.7T20E-02
CE144 4.V00E-04
EU152 9.CO0E-07
EUI34 9.608E-06
EUISS 9.600E-06

26 2.300E-06

. s 1.420E-06
1 232 1.680E-07
L 235 6.400E-07
1,238 1.420E-05

NP23T 9.200E-190
PU238 6. 400E-06
PU239 8.6090E-07
PU246 1.349E-66
PU241 3.000E-064
PU242 %.BOOE-09
AM231 6.000E-07
AM2422 3.200E-08
AM243 4.200E~-08
CM2a2 5.000E-05
CM243 1.200E-08
CM2aq 3. H00E-06

EXPOSURE TIME IS 8. 500l +00lOURS
VOLUME OF FPACKAGE IS 0. 20G0E+0! CUBIC METERS
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DOSE OUTPUT ( PERSON-REM)

FOR PAITI 1

SAMPLE CASE 4

CUMULATIVE POPULATION DOSE
DIRECT EXPOSUNU. DOSE

1273780

1.03E+02
@ . WOE+00

TOTAL POPULATION DOSE BREAKDOWN HY RADIONUCLIDE, DISTANCE CELL,
DOSE PATHWAY, BODY ORCAN AND POPULATION ACE CROUP.

RAD IONUCLIDE
H3 3.23E-05 Cia 7.85E-86
S35 9.00E+00 CRS 1 1.88E~-04
MNG4 1.30E-02 FESS 6.22E-04
€os8 1.36E-02 Co6n 3.TIE-01
NI139 7.2BE-03 Ni63 3.23E-02
ZN65 1.19E-93 SR 1.97E~-02
NB94 0.90E+00 ZRS3 2.89E-04
TC99 1.01E-08 RU1D6 2.93E-03
SBI124 |.82E-04 SBI25 2.37E~-04
1128 2.49E-04 1129 3.30E-06
CS134 2.44E-901 CS13% 7.17E-06
CS137 2.90E-91 CE!34 6. 92E-05
EUL52 2.70E-67 EUIG4 7.7T1E~-05
EUISS 4.30E-006 RAZZ6 3.71E-02
TH23e 8.93E-63 TH232 8. 1TE+01
U235 1.50E-91 U258 1.97E+01
NP237 5.42E-05 PU238 2.20E-03
PU239 9.5TE-94 PUZ<6 7.78E-04
PU241 2. 14E~-93 PU232 7.87E-05
AM241 2. 13E-94 AM2aZ 1.77E~-11
AM243 2.29E-065 cM242 9.19E~03
CM243 5.87E-63 CM244 1.45E-02
DISTANCE( M)
1600 1.58E-01 3200, 2.34E+01
4800 . 3.60E+01 6300 1.26E+01
8006 . 1.40E+01 10090, 7.35E+00
12000, 9.02E+00
PATH
CLOUD SHINE 7.91E-03 CROUND SHINE
DIRECT INHALATION 3.70E~-01 AESUS. INHALATION
WATER INGCESTION 9.00E+00 LEAFY VEGC INGESTION
ROOT (NCESTION 2.79E-96 MILK INGESTI!ON
BEEF INCESTI Y 3.55E-02
ORGAN
WHOLE BODY 1.93E+02 BONE 2. 14E+03
LIVER 1.91E+02 KIDNEY 5.58E+02
GONAD 3.78E-901 LUNG 2.21E+03
G. I.TRACT 1.81E+00 THYROID 3.98E-01
SKIN 5.32E-01
AGE GROUP
CHILD 2.24E+01 TEEN 1.70E+01
ADULT 6.32E+01
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4.499E-91
1.02E+02
4.09E-91
8. 00E-02



PATH NUMBER: 2
9 UNSATURATED ZONE WATER TRANSPORT

5 WIND EROSION
I AQUIFER TRANSPORT

NUCLIDE AMOUNT
Cl/Mxx3
1.200E-02
ci4e 3. HOOE-04
S3as B.600E-05
CR51 4. 300E-02
MNS2 2.500E-02
FES535 4.300E~-02
cosa 4.000E-02
Co60 1.300E-0°
NI59 1.300E-0,
NIl63 2.400E-01
ZN635 2. 000E-03
Sh90 4.890E-04
NB9 : 1.49%0E- 23
ZR93 2.000E-03
TC99 3.200E-06
RULO6 2.090E-83
SBi1Z23 5.900E-04
SB125 5.000E-04
1125 1.500E~-064
1129 6.490E-07
CS134 4. BOVE-02
CS135 3.200E-06
cCS137 8.600E-02
CEl144 2.090E-93
EU152 4.BO0CE~96
EUIS4 4. DOVE-95
EUI3S 4.800E-05
RA22e 1. 150E-65
TH230 7. 109E-06
TH202 B.300E-07
U23s 3.200E~06
U238 7. 109E-95
NP237 4.600E-09
PU238 3.200E-05
PU239 4.300E-06
PU24® 6.TOVE-96
PU241 1.650E-03
PU242 2.400E-08
AM24 | 3.000E-06
AM2L2 1.600E~-07
AM2L 2. 190E-07
cM242 2.3509E-94
cM2an 6. 000E-0R
cM2oa 1.9900E-05

WILL NMUN PROBLEM THROUGH UNSAT FOR  ©.1752E+03 UOURS
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EROSTON OUTPUT
WE HAVE 135 BLOCKS OF TIME ( HOURS)
0. 1000E+03 0. 1071E+05 0. I521E+05 0. 1599E+053 0. 1632E+85 @, 1665E+05

®.1683E+95 0. 168BE+05 0. 1698E+95 0. 1708E+05 0. 1718E+05 . 1728E+05
9. 1738E+85 0. ITAIE+05 0. 1748E+03

A3 ?.00E~00 TOTAL DOSE FROM HYDRO @.900L+00
Cise 7.54E-04 TOTAL DOSE FROM OYDRO 1.040-07
§$33 1. 19E-058 TOTAL DOSE FROM HYDRO 1.645-09
CR3 | 9.492E-06 TOTAL DOSE FROM HYDRO 1.30F-09
MR34 2.245-02 TOTAL DOSE FROM HYDRO 3.09E-06
FE3S 1.32E-91 TOTAL DOSE FROM HYDRO 2. |0E-08
COss 2.06E-83 TOTAL DOSE FROM HYDRO 3.3E-07
Cose 4.92E-01 TOTAL DOSE FROM HYDRO 6.79E-05
NI39 3.28E~e03 TOTAL DOSE FROM HYDRO  4.53L-07
Ni6ed 6.56E-01 TOTAL DOSE FROM HYDRO  9.03E-05
IN®S 1.39E-03 TOTAL DOSE FROM AYDRO 1.91E-07
SH9w 4 45E-05 TOTAL DOSE FROM HYDRO 6. 14E-09
NB94 9. 00E+00 TOTAL DOSE FROM HYDRO 0.00L+00
ZR95 8. 16E-05 TOTAL DOSE FROM HYDRO 1. 13L-08
TC99 8.07E-06 TOTAL DGSE FROM HYDRO i.11E~09
RU 106 3.67<-63 TOTAL DOSE FROM HYDRO  4.98L-e7
SB124 2. 16E-07 TOTAL DOSE FROM HYDRO 2.98E-11
SB125 1.23E~-63 TOTAL DOSE FROM HYDRO 1.70E-09
1128 4.27E-96 TOTAL DOSE FRCM HYDRO  5.90E-10
1129 1.61E-0¢6 TOTAL DOSE FRON HYDRO 2.20E-10
CS134 1.91E-91 TOTAL DOSE FROM HYDRO 2.04E-03
CS135 1 76E-05 TOTAL DOSE FROM HYDRO  2.43E-09
cs137 5.41E-01 TOTAL DOSE FROM HYDRO 7.47L-08
CE144 1.61E~03 TOTAL DOSE FROM HYDRO  2.23F-07
EU152 1.56E-05 TCTAL DOSE FROM HYDRO 2.15£-99
EUI34 1.69E-84 TOTAL DOSE FROM HYDRO  2.30E-08
EUVISS 1.43E~04 TOTAL DOSE FROM HYDRO 1.9TE-08
AA226 2.40E-05 TOTAL DOSE FROM HYDRO 3.31L-09
TH23@ 2.43E-05 TOTAL DOSE FROM HYDRO  3.33L-09
TH232 1.20E~-905 TOTAL DOSE FROM HYDRO 1.656E~-09
U233 3.40E-07 TOTAL DOSE FROM HYDRO  4.69E-11
u2s8 3.60E-0T TOTAL DOSE FROM HYDRO 4.97L 11
NP237 5.20E-09 TOTAL DOSE FROM HYDRO 7.10E-i3
PU238 2.52E-94 TOTAL DOSE FROM HYDRO  3.481-08
PU239 6.82E-65 TOTAL DOSE FROM HYDRO  9.42E-09
FU240 6 .BBE-65 TOTAL DOSE FROM HYDRO  9.50E-09
PU241 1.24E-82  TOTAL DOSE FROM HYDRO 1.72E-06
PU242 4.20E-07 TOTAL DOSE FROM HYDRO 5.84E-11
AM24 ) 4.12E-06 TOTAL DOSE FROM OYDRO 5.68L-16
AM242 0. 09E+00 TOTAL DOSE FROM HYDRO @.00L+00
AM243 2.37E-07 TOTAL DOSE FROM BYDRO  3.208-11
cM242 5.78€-05 TOTAL DOSE FYROM AYDRO  7.98:-09
Ch243 6.62E-08 TOTAL DOSE FROM HYDHRO 9. 14£-12
CM24a4 2.3BE-03 TOTAL DOSE FROM HYDRO  3.28i-99
H3 0. 00E+00 TOTAL DOSE FROM HYDRO  0.001+08
Cie 7.21E-04 TOTAL DOSE FROM HYDHRO 2.351L.-07
S35 4.45E-06 TOTAL DOSE FROM HYDRO 1.450-09
CRS1 6.95E~-07 TOTAL DOSE FROM HYDRO 2 .070-10
MM34 I 64E-92 TOTAL DOSE FROM HYDRO 5.32E-06
FESS 1.69E~01 TOTAL DOSE FROM HYDRO  5.40i-05
Cos58 7.32E-¢4 TOTAL DOSE FROM HYDRO  2.3480 o7
Co68 4.49E-01 TOTAL DOSE FROM HYDRO 1.461-04
NI39 3. 14E-00 TOTAL DOSE FROM HYDRO 1.020-96
Nied 6.23E-91 TOTAL DOSE FROM HYDRO 2. 43)-y %
ZN63 9.31E~v4 TOTAL DOSE FROM HYDRO  3.w41-07
SR99 1. 10E-04 TOTAL DOSE FROM HYDRO 3.3TH~00
NB94 0.00E+0®  TOTAL DOSE FROM HYDRO  ©.00.- 8¢
ZR93 2.28E-05 TOTAL DOSE FROM OYDHO 7. 420-09
TCY99 7.T2E-06 TOTAL DOSE FROM HYDRO 2.51L-09
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DOSE OUTPUT ( PERSON-REM)

FOR PATH 2
SAMFLE CASE 4 12-3-80
CUMJLATIVE POPULATION DOSE 3.92E+04
DIRECT EXFOSURE DOSE 9. 00E+0®

TOTAL POPULATION DOSE BREAKDOWN BY RADIONUCLIDE, DISTANCE CELL,
DOSE PATHWAY, BODY DRGAN AND POPULATION ACE GROUP

RADIONUCLIDE
H3 9. 44E-03 cia
S35 0.060E+90 Ch
MN34 5.26E-91 Feis
2.91E-02 Coso
NIS9 4.33E~e2 Nied
ZN63 3.49E-02 SR94
NBY4 0.00E+00 ZR935
TC9% 1.335E-906 RU106
SB124 3.41E-06 SB125
1125 2.71E-96 1129
CS134 4.86E+91 CS133
Cs137 6.40E+91 CE134
EU152 6.350E-03 EUIS4
EU155 6.71L~-04 RAZ226
TH239 1.48E+00 TH232
U233 1. 17E+08 U238
NP237 4. 12E-04L PU238
PU239 9.73E-01 PU2430
PU241 1.32E+v0 PU242
AM241 2.82E-082 AM242
AM243 2.22E-03 CM232
CM243 4.03E-83 cMe4s
DISTANCE( M)
1606 . 1.98E+01 3200
4000 1. BBE+94 6400
Beos 9.51E+03 19006
12000 7.69E+03
PATH
CLOUD SHINE 4.6TE-u2
DIRECT INUALATION 3. 93E+0n
WATER INGESTION 1.92E~0|
ROOT INCESTION 5.86E-04
BEEF INCESTION 4. 08E+00
ORGAN
WHOLE DODY  3.92F+04
LIVER 7.24E+63
GONAD 6.7T3E+01
G. 1. TRACT 1.24FE+02
SKIN 9. 33E+01
AGE CRouUP
CHILL 1.06E+04 TEEN

ADULT 3.87E+04

. 88BE-63
.460E-06
.O5E-91
.T4E+0|
. 92E+09
.21E-01
. HRE-04
.T3E~-63
.46E~-04
. TBE~-904
.35E-¢€¢3
.21E~03
.39E-02
.@6E+00
LIBE+ 04
. 42E+08
.40E+09
.T7E~01
. TBE-62
. OOE+0H
.O3E-91
. 13E+00

- SNRA= A= LRI PRS- ==

9.99F+02
.39E+03
5.62E+03

-~

GROUND SHINE

RESUS. INHALATION
LEAFY VEG IRCESTION
MILK INCESTION

BONE 1.30E~006

KIDNEY 3. 54E+05

LUNG . 93E~05

THYROID 7. I9ME+0 ]
9. 87E+03

L92E+81
L 90E+04
.T1E+90)
1.9TE+H1

o



CUMULATIVE POPULATION DOSE
DIRECT EXPOSURE DOSE

TOTAL POPULATION DOSE

DOSE OUTPUT ( PERSON-REM)

FOR .LL

PATHS
SAMPLE CASE 4 12-73-80
5.93E 04
9. 00E+00

DOSE “ATHWAY, BODY ORCAN AND POPULATION ACE CROUP.

RAD IONUCL 1D/
H3 9.48BE-03 Cla
S33 0. 00E+00 CRS
MN54 3.399E-901 FESS
coss 4.27E-02 conn
NSO 4. 33E~-02 Nied
IN65 3.61E-02 SRye
NB94 Q. 00E+9H ZR95
TC99 1.56E~-06 RULUs
SB124 1.86E-04 SB125
1128 3.20E-06 1129
CS134 4.88E+91 CS133
CS197 6. 42E+901 CE134
EU1I52 6.52E-058 EUI34
EU133 6. 735E-904 RAZ26
TH230 1.49E+900 TH232
U205 1.32E+90 U238
NP237 4. 18E-03 PU23H
PU239 9 .7T6E-01 PU230
PU241 1.32E+00 PU242
AM241 2. 84E~02 AM2a2
AMZ243 2.25E-03 CM242
CM243 4.09E-03 CM_44
DISTANCE( M
1600, 1.99E+9 ] 3206,
4800 . | . BBE+04 6400,
Buoe . e ,52E+03 10900 .
12000 . 7.70E+93
PATH
CLOUD SHINE 4.68E-02
DIRECT INHALATION 3.94E+00
WATER INGEST!ON 1.92E-91
ROOT INGESTION 3.89E-94
BEEF INCESTION 4. 11E+00
ORGAN
WHOLE BODY 5.93E+«ne
LIVER 7.25E+04
GONAD 6.7TE+OI
G, 1. TRACT 1.26E+02
SKIN 9.49E+9)
ACE GCROUP
CHILD 1.96E+04 TELN
ADULT 3. 08F+94

6-53

.89E-03
.B9E~-049
LO6E-9]
.TBE+9 |
.95E+09
. 41E-0}
.30E-04%
.T6E~-03
.DJE~-v4
.Ml'\“
. 23E~03
.27E-03
.G9E-w2
. LIE+99
.9 1E+0s
JTIE+9 ]
.40E+00
.THBE~01
.7BE-02
LTTE=~11
. 13E-91
. 14E+00

o A= RBUN = QLREAR N LS -

1. O0E+04
7T.60E+03
5.62E+03

GROUND SHINE
RESUS. INHALATION

LEAFY VEG INGESTION

MILK INGESTION

BONE
KIDNEY
LUNG
THYROID

9.88E+02

1. 31E+06
3.34E+05
4.935E+05
7.14E+90)

BREAKDOWN hY RADIONUCLIDE, DISTANCE CELL,

7.97E+01
5.91E+94
8.73E+01
1.98E+9 1



This section contains sample input files.
user inputs was discussed in Section 4,

T

INPUT FILES

The format and use of the
Samples are for a Site Number 1 (Arid

Site). Other sample data is given in Section 7 and 8 of Volume 2.

7.1

USER INPUT DATA
INPUT.DAT (Tape 14)
FALDAT (Tape 11)
GEOLGY.DAT (Tape 10)
EROSIO.DAT (Tape 8)
ATMOS.DAT (Tape 9)
DOSE .DAT (Tape 15)
CIRECT.DAT (Tape 20)

These are listed on the following pages with a

meaning "SITE No. 1°

file extension SII
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1.2

NUCLIDE INVENTORY DATA BASE

WS-1
Ws-2
WS-3
WS-4
WS-5
WS-6

Listings of these files ar2 given on the following pages.

Co-60 high sensitivity source (LWR waste)
LWR Operational /D&D Waste

LWR D&D Waste

LAR Operational Waste High Concentration
Institutional Waste

Average Trench [nventory

7-9



WS-~ 1 1

3000 . 66
COn0  1.00F+00
Ws-2 33
1.30
CR31  1.49E-01
CO38 1.40E-01
FEGS 1.46E-01
ZNGS T .00E-03
ZR95 7.001-03
RUIO6 7.00E-C0
SB124 7.00E-6G3
SBI2% 7.00E-03
EUI32 1.49E-05
EUI54 1.40E-04
EUIS3 1.46F-04
SN90  1.40E-03
CS137 2.90E-01
MNG4 T.00F-02
CS134 1.60E-01
A3 1.TCE~-02
Cils 0.09E-04
NI59 2.09E-64
TC99 2.00E-G4
1129 [.99E-05
€CS135 (.90E-05
NP237 1.00E-05
PU2338 1.36F-C5
PU239 1.40F-065
PU240 2.060E-05
PU241 5.40F-01
PU242 5.60E-03
AM241 1.30E-0O%
AM242 4.00E-00
AM243 1.00E-05
CH242 9,00E-03
CM243 1.0GE-05
CHN244 6. 00FE-05
WS-3 6
3.80

FE35 J.60E-02
C060 3.27E~01
Ni63 6.33E-01
Ni59 3.40E-03
cl4 3.00E-04
NB24 4.00E-G5

WS-4 33
32.00

CR31 1.40E-01
co58 1.40E-061
FE35 1.40FE-01
ZNG6S  7.06E-03
ZR95 7.00E-03
RU106 7.00E-03
Spi24 7.00E-01
SB125 T.09E-63
EUIS2 1.4CE~-05
EUIS4 1.40E-04
EUISS 1.40E-04
SR90 1.46L-00
C8137 2.90E-01
MNG4 7.00E-02
CS134 1.60E-01
1.70E-02
Cia 8.00E-04
NI39 2.09E-04
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TC99

1129

CS135
NP237
PuU238
PU239
PU240
PU241
ruz42
AlT241
AM242
ANM243
crn242
Clz43
Cli244
Ws-5

na
Cila
535
1123
WS~-6
13
cls
8§35
CRS 1
HNG 4
FESS

Co6o
nis9
N163
ZNGS
sSn9o
Npo4
Znos

RU106
SDI24
SB125
1123

1129

CS134
“S135
cs137
CE144
EU152
EU154
EV1I53
NA226
TiI230
TH232
U235

Np2av
Pu233
PU23

PU240
PUS41
PuU242
AM241
ATI242
AT243
CM242
©M243
crzas

2.00E-04
1.930E~-00
1.00E~-0G
1.00E-05
1.30E-03
1.40FE-05
2.90E-05
3.49F-03
3.
1
4
1
9
1
6

60FE-G3

.BOFE-04
-9OF~-05
. BOE-H5
LO6E-03
.O0E-03
-O0E-05

+

.13
9.
3.
[ &

S0E-01
00E~-02
0NFE~-03

1.30E-02

s~g

= ARRN=QCR~DLLLNUTN= PP A NOQLE I =RNARNUR=~E RN~ = s s

20E-01
65E-07

OHOE-63
LANE-01
LG0E-01
.30E-01
ICKE-01
.30E+€CO
.30F-02
L4000
.HOF-02
.BNE~GO
.40F-0%
.HCE-02
L20E-6G3
.ONE~-02
.O0F-03
LOOE-60
.30E-G3
.4CF-06
L.O6E-01
.20E-03
.63E~-01
.00F~02
.BGE-05
.BI9E-09
.BOF-04
. 1GE-04
. 10E-G3
.HOE-06
L20E-08
. 10FE-04
.HOE-08
.20E-04
L3BE-05
.TOE-CO
.63E-62
L40E-07
NCF-03
.6DE-066
. 1OE-06
.B0E-03
L.O0E-O7
L90FE-04



7.3 SCENARIO DATA BASE

This section gives listings of the scenario data base files. Two files
are given, TITLE.DAT is a listing of scenario descriptions as they are stored in
the data base. SCENE.DAT is a listing of inventory, subprogram calling sequence
and release fractions. As formatted, a calling sequence (such as "951" is
followed by the applicable release fraction). For example, the 13th line reads:

3 = number of paths

19 = scenario number

A-6 = scenario description

WS-2 = waste inventory

3 = calling sequence (call "DIRECT",
1.0e400 = vrelease fraction first path

2 = calling .."uence (call "ATMOS")
2.0E-02 = release fraction for second path

951+
1.0e-01

calling sequence (call UNSAT, EROSIO, ATMOS*, AQUIFER)
release fraction for third path
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