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- ABSTRACT
-

This is volume one of a three volume set describing the System
L- Model for Shallow Land Burial. It is intended as a code manual con'aining

sufficient information for a new user to operate the code.

This manual gives a brief summary of the code technical content,
: procedures for ute, input / output formats, sample problems and examples of
input data'' -The heart of 'the manual is a catalog of scenarios from which
the user may choose.
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SUMMARY

This volume is one of a three volume set describing the System Model

for Shallow Land Burial. It is intended as a code manual containing sufficient

in formation 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 fac tor and _ nuclide property data is

needed.

This manual gives a brief summary of the code technical content,
procedures for use, input / output formats, sample 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 using the BURYIT code. BURYIT is the computer
implementation of the Systems Model . Volume 2 contains highly detailed technical
in formation 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 modi fication. This manual is prepared with the assumption
that the user has a running version of the code on a system accessible by :m.

If the user needs to first install the code, then information from Volumes 2 and

3 will also De 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 is

meant to compar1- various operational and siting alternatives by calculations
population dose resulting from various scenarios. A scenario is the description
of an initiating event or continuing condition which results in release of

nuclides to the environment.
The code described in this manual will carry out one-dimensional

nuclide transport calculations and population dose assessment for water and air
pathways. An integrated - population dose commi tment (50 year) or maximum,

individual connitment can be calculated.
Releasb fraction, nuclide _ inventory and dose factor data bases were

developed to support the Systems Model code. These are based on cArrent

in formation available and ' are' necessa-ily generalized and simpli fied. Where
specific radionuclide mixes are known by the analyst or where release fractions
are ~ explicitly known it is recommended 'that.the data base be modi fied to allow

.1-1
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| assessment of the speci fic case. Detailed information in Volumes 2 and 3 can be
! used to make such modifications.
;
;

2 1.2 HOW TO USE THIS i4ANUAL

This manual is organized in a progression of general to specific

in formation. Section 2 is a brief technical overview to familiarize the user

with- the manner in which the code performs the calculations. It is a summary of

the more-detaled discussion in - Volume 2. Section 3 provides the user 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 offers 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 clari fication seems necessary. Then sample

problems 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 appropriate 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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2. TECHNICAL OVERVIEW

The Systems Model is designed from existing models and codes so that it
is composed of previous established methodologies. The Systems Model is not
intended to be a risk model in the sense that all possibilities are considered

and the most rigorous calculation made. The SLB Model is rather directed toward
making comparisons of situations to weigh alteenatives. A set of scenarios is
being provided wi th the SLB Model. These have been developed from detailed

event-tree type analysis and are considered to be a reasonably complete list of
major initating events which have been condensed frcm a larger list. The SLB
Model is programmed so that additional scenarios can be analyzed by supplying an
inventory, release fraction and a pathways calling sequence.

Detailed assumptions involved in the individual transport and dose
submodels are discussed in the appropriate parts of Volume 2. Assumptions stated

here 'are major overall system assumptions.

The -SLB Systems Model is composed of a series of pathways subprograms
which view the environment as a system including a seepage column with waste at
the surface or at a subsurface location. This seepage column connunicates with a
saturated aqui fer-which then connects with surface water bodies. In addition,

~ the land surface communicates with the atmosphere. The key assumptions are:

e Waste in trenches is homogeneous in nuclide distribution and package
type distribution.

e The seepage column is a -vertical column with properties and events
uni form horizontally.

e The effect of discharge to the aqui fer on the soil solumn is coupled.

e Daughter ' products are not calculated from initial-inventory but decay
is applied to nuclides in all paths. Daughter prcducts are considered
in dose transmittal factors.

2-1
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e The aqui fer is a one-dimensional " pipe" direct to a surface body or
well of concern.

e The effect of lo;s of nuclides from the soil surface is not coupled to
the. seepage subprogram.

e The atmospheric path is one-dimensional sector-averaged and direct to
the population of concern,

e Air and water cocnentrations are carried through food chain and

exposure paths as 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 convertt.d to dose connitments(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:

e Dose factor and nuclide data prepared by PRED05 from the master data

| . base (internal data base).
,,

e Weather data (input by user).

e Geologic data (input by user).

! e Scenario source term (internal data base).

.i

e Scenario calling sequence (internal data base).

.

=

$
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o Demographic data (input by user).

e Miscellaneous options switches (input by user).

e Miscellaneous other input data.

Prior to running the executive prograro, all the necessary data is supplied by an
input deck (for batch mode) or on a system disc file (interactive mode).

1 diagram of the executive program is shown in Figure 2-1, in an

interactive terminal mode. After typing a title banner on the terminal, the

executive program calls subprogram INPUT which interrogates the user for key
information defining the run (i.e., program parameters and input file names). A
data checking routire then applies predetermined criteria to test for
completeness and consistency o f the input. The executive prograa then runs the
nuclide transport and dose (DOSET) subprograms according to the pathways sequer'.1
read from the release scenario file. After each pathway is completed subprogran
OUTPUT is called to_ write dose results to the output file. The executive program
then cycles for an additional case if appropriate.

2.2 SUBPROGRAMS 1

s

2.2.1 A0UIFR

The " AQUIFER" subprogram is used to assess nuclide transport in the
saturated zone. The one-dimensional simulation of transport includes effects of
sorption of nuclices_ on the soil, axial dispersion, and nuclide decay. The

result is a time-derendent output as curies discharged per unit time to a body of
wa ter.

The inpet to AQUIFR is a series of band releases defined by initial
t

r-elease, time of duration, and inventory released. The executive program takes
discharge output from the seepage column subprogram UNSAT and forms a series of
bands which roughly simulate the time-dependent output from UNSAT. AQUIFER is
called and run for each band and the results are superimposed to give the
resultant time dependent discharge function to a water body. The DOSE subprogram
then converts the discharge rates to dose commitments from water sources.

m
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2.2.2 ATMOS

The function of the ATMOS subpragram is to calculate the atmospheric
dispersion of radionuclides released to the atmosphere as a resul t of chronic

ef fluents 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 is the resulting spatial air and ground co.7centrations of the

released radionculides.
Input interfaces with ATMOS are wi th the wind erosion subprogram

(EROSIO) and the executive program (EXEC). The output of ATMOS is used by the
dose code DOSET. Input from EXEC resul ts in an event-scenario-speci fic quanti ty
of radionuclides released to the 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 atnosphere and definition of the wea ther

data. Weather data resul ts 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 radianculides.

2.2.3 DIRECT

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, (3) shielding characteristics, (4) source radicauclide 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) input

Input from EXEC results in an event-scenario-speci fic characterization o f source
geometry, shielding, radionuclides, and distance to receiver.

2-4
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2.2.4 DOSET

The function of the DOSET subprogram is to calculate popul ation doses
.

resul ting from radionuclides released to the environment. The principal inputs
to 00 SET are (1) radf or.ucl ide time-integra ted plume air concentra tions,
(2) radionuclide deposi tions, (3) the quantity of radionuclides released to the
source of water, and (4) usage data such as population, age distribution, and
land utilization.

Input inter faces with DOSET are the atmospheric dispersion subprogram
(ATMOS) and the aqui fer transport subprogram {AQUIFR). The outpr.t of 00 SET 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 o f the EROSIO program is to calculate the quan tity of
radionuclides dispersed to the atmosphere as a result of wind erosion. The

princip21 inputs to- EROSIO are (1) soil sur face charac terization,

(2) radionuclide content in the soil, and (3) annual average weather data. The
principal output of EROSIO is the amount and type of radioactivity released to
the atmosphere.

Input interface witn EROSIO is the executive program (EXEC).
Output is used by the atmospheric transport model ( ATMOS). Input from

EXEC resul ts in the soil and soil surface charac terization, radionuclide
identi fication, and weather da ta. These data r.dy be selected from standard j

packages or as input developed by the user. Input from UNSAT is radionuclide

content in the near-sur face soil resul ting from rain and evapotranspiration
cycles. Output of EROSIO nsed by ATMOS is the radionuclide release to the
atmsoohere.

2.2.6 INPUT

The function of the INPUT subprogram is to fill the common blocks with
the data required to solve the release scenario selected by the user. The user
will be asked questions concerning the geology of the site, number of oeople in
each quadrar ., wet and dry cycle times, initial inventory of nuclides, etc. The

only interface with INPUT is the executive program (EXEC).

2-5
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2.2.7 OUTPUT

The - function of the OUPUT subpiogram is to print the results for the-
,

release scenario and timer as specified by the user. The only interface wi th

OUTPUT is the executive program (EXEC).

'2.2.8 PRED05

: .The function of the PREDOS subprogran is to handle preliminary data as
soon as a release scenario has been defined and to generate data arrays used by
other subprograms. The princiaal inputs to PRED05 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 block data arrays used by other subprograms.

!

2.2.9 UNSAT

The UNSAT stbprogram simulates transport of nuclides in the unsaturated

soil . zone. Ba sed en an available nuclide inventory placed at some location in
,
* the soil 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 concentration output is used by EROSIO to determine wind.

erosion input- for atmospheric transport. Discharge rates to an aquifer is used
by the executive program to process input for AQUIFR.

-Input to UNSAT- comes from user input data which is processed by thei-

executive program for use by UNSAT.

.

2.3 - PROGRAM STATISTICS ,

The amount of core and running time required by the Systems Model is a
function of the. machine used. .Selow is a table comparing the OEC-10 in La Jolla
and the CDC-7600 at Brookhaven National Laboratories, which compares the running

' times of the sample problems and the requieed core.

DEC-10 CDC

0-6'



*

,
,

4

Core 155 K-(decimal) TBD
,

Time to run 6.5 sec TBD

Sample Problem #1

Time to run 6.2 sec TBD

Sample Problem #2

Time to run 108.8 see TBD

Sample Problem #3

Time to run 304.5 sec TBD,

Sample Problem #4

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

Sample Problem #2 Scenario #10 consists of direct waste contact, Dose- -

calculation

Sample Problem #3 - Scenario 494 - consists of a*mospheric transport, unsaturated
zone water transport, wind erosion, and aqui fer transport

.

Sample Problem #4 Same as sample problem f3 witt, some of geology data and-

aquifer data modified so as to allow nuclides pass througn.

.

b

t

7
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3. GENERAL PROCEDURE

,

The shallow land burial model was developed primarily as an interactive
model but does have the capability of batch operation. The problem with batch
operation is the inconvenience for thd 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 gram
Switches), the user will be requested to provide the scenario number. Decending

on the scenario requirements a series of questions will be asked. A typicai
terminal session is shown in - Table 3.1-1. Be fore one starts executing thi s

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:

1. Input.- Tape 14
2. Scenario - Tape 7
3. Inventory - Tape 12
4. Ti eles - Tape 13
5. Nucnames - Tape 2

,

6. Nucdata - Tape 1'

3.2 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 TAPE 14 (INPUT
FILE), and will be' discussed in Section 4.1. The files required for batch are

the same as required for the conversatfor.al mode.

3-1
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Table 3.1-1. A Typical Terminal Session in the Conversational
Mode. The Underlined Data is User Supplied.

LG0.
-

WHAT SCENARIO ARE YOU RUNNING?

10
r

WHAT IS THE EXPOSURE' TIME? (HRS)

.5,

;

; WHAT IS THE VOLUME OF THE B0X OR PACKAGE INVOLVED IN THIS
SCENARIO 7

1.

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?

10.

. SCENARIO: 'l0 COMPLETED

DO YOU WISH..TO RUN ANOTHER SCENARIO?
N3

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

TAPE 14 contains the switches which will indicate whether or not it is a'

' batch j ob , conversational job, how much output to print, and whether or not
taximum indiviudal dose calculations are-desired. The first card contains the
following variables: format (211,12AS)

Variable Format Ontions/ Meanings

,

INTER 11 0 = in* ractive job
' 1- = batch job

IPRHT :1 0 = summary output

: 1 = same as 6 + calling statements printed
out

f 2 = same as 1 + detailed output from UNSAT.

ITITLE 12A5 The job title will be printed on the ouput.

Second Card format: Il

Variable Format Options /:4eanings

MAXI 11 0 = no maximum individual dose calculation
1 = maximum individual dose calculation included.

Third Card format: I3 Scenario Number

'I f the user is submitting a batch' job, then more input is necessary

which would be a function of t5e scenario requested. The following is a

breakdown of cards necessary for a specific path. The path required may be

determined by looking up the scenario in Table 4.1-1.

4-1
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Card Sequence No. Applications

Path 3 , 4_

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

35 Volume o f package (m ) - VOL - (Format E12.4)

5 Wind velocity (m/sec) - UD, Gust cloud diameter (meters) DI- (Format
2E12.4 )
(back to card 3 for next scenario)

Paths 3-2, 3 22_

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

3
5 Volume o f package (m ) - VOL - (Format E12.4)

(back to card 3 for next scenario)

,,

Paths 3-2-351, 2-951, 3-951, 3-91, 2-91

4 Exposure time (hours) - Cl#4T - (Format E12.4)

3
5 Volume o f Package (m ) - VOL - (Format E12.4)

6 Time spent in soil column, UNSAT - (years) - (Format E12.4)
(back to card 3 for next scenario)

,

Paths 951,9

4 Time spent in soil column, UNSAT (years) - (Format E12.4),

*

(back to card 3 for next scenario)

Path 4,

i 4 Exposure (hours) - CUMT - (Format E12.4),

l- 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: 11 EXAMPLE 1
,oW~

dk

'

Title
4

Sumary output and listing of calling statements
Batch job

'

Card 2: 0
a

No maximum individual dose calculation

Card 3: b_* 66
-

JL

Scenario 66

lo to Table 4.1-1, Scenario 66 has paths 3, 2, 951 therefore 6 cards are used.
,

Card 4: g
4

2 hours exposure

Card 5: +3.0000E+00-
JL

33m package volume

Card 6: +1.0000Ess3,

ev
JL

1000 years in soil column

Inventory WS-2 will be used. The user must also supply appropriate data
' bases (see Table 4.8-1 and explanation).

* ''b" means blank.

4-4

.

4

s-
- p



_. . - _ .

1

Example 2 - Input for Scenario 52

'

Card 1: 10 EXAMPLE 2
a n"~

+ db

Title

Summary input only

Batch-job

.

Card 2: 0
a

"o maximum individual dose calculation

i

Card 3: b 52
n

- aL

Scenario 521

4

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

Card 4: g
,

n

Years in soil colcan,

Inventory WS-5 will be used. The user must also supply appropriate data
bases'(see Table 4.8-1 and explanation).

,
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4.2 AQUIFER DATA

The aqui fer data is read fron tape 11 in an unformatted read statement.
The variables are expected in the following order:

XI - Length of aqui fer (miles)
2EI - Axial dispersion coefficient (cm /Nin)

YZ - Dispersion o r' nuclides ( feet / day)

FLOWR - Water flow rate (liters / year)
RNWV - Inyct se equilibrium constant

The RNWV 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 be sure to run with the same source terms. Otherwise, a new file

should be created for every di fferent source term scenario.

4.3 GE0 LOGY AND RAINFALL DATA

The geology data is read from TAPE 10 and is probably the most involved
input file for the user to furnish. The variables are read in the following

order with the accompanying formats.
.

(A) JK,ND,11 - Format 313
JK = Number of soil layers
ND = Number of entries in the hydraulic conductivi ty array and the

potential array _(maximum is 52)
IN = layer from which nuclides migrate

(3) 0ELW - Format E11.5

DELW - Nater content increment. Start at 0 and increment by DELW until
ND entries have been made.

(C) ~ R\IN,0RY,TItiWET,TIliORY - Format 4E11.5

Rain = Rain fall- over wet period ( ft/hr)
Dry = Evapotransoiration during dry period (ft/hr)
(This should be entered as a negative number)

4-6
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TIMWET = Rain cycle time (hours)
TIM 3RY = Total time for rain and dry time cycle (hours)

(D) DD - Format 7E11.5
00 = Soil layer boundaries starting with D. There should be JK & 1

entries.

(E) P Po tential array. There should be MD entries. Start with most=

negative point and increase eith one point above 0.

(F) E - Format 7E11.5
E = Hydraulic conductivity array. There should be HD entries.

(G) W - Format 7E11.5
W = Initial water content for each layer. There should be JK + 1

entries.

(H) HDRY,HWET,4AT'.,WATH - format 4E11.5

HDRY = Lowest possible pressure with water content allowed
HWET = Highest possible pressure with sater content allowed
WATL = Lowest possible water content allowed

WATH = Highest possible water content allowed

(I) LYR - Format 13
From the previous layer mentioned, incremented by one, down toLYR =

layer LYR will have the characteristics mentioned in J and K below (The
first time through will start with layer one then increment to layer

LYR)

(J) TXD - Format 7E11.5
XD = Retardation factor array (ml/gm) one entry per nuclide and must be-

in the same order as entered in the source tenn used. This is a
function of scenario requested

4-7
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(K) CONC 0F,0NSTY - Format 2E11.5*

CONC 0F = Conductivity factor array (ml/gm) one entry per layer
DN'. .Y = Densi ty of soil layer ( gm/cc) one entry per layer Repeat
requence I,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 coup 12 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 ti.ne
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 o f V in subroutine UNSAT'to
4 times the number of wet / dry cycles and change the IFCHECK three cards a fter
statenent 172 accordingly) .

4.4 SOIL EROSION DATA

The erosion data is read from TAPES which is an unfor.natted file. The
variables expected on this file are read in the following order:

,

.

NU Number of wind speeds that will be used in array U.

PAG 34 Percentage of soil in the top layer of the burial si te tha t is

greater than .84 can diaieter (minimum = 1. , maximum = 30.)

KLSP Knollslope in percent. (m:nimum = 0., maximun = 10.) CK1 and CK2 are
- used in conjunction with KLSP. IF KLSP is greater than 3 and CKI

equals 1, then will calculate ootential soil loss as a percentage of

tha t on level ground. If KLSP equals zero and CK2 equals zero or if
. KLSP. is greater than 0. and CK1, CK2 are both equal to zero, then

4-8
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the soil loss (due to knollsclope) is set at a mininum of 100

percen t.

-CK1 Refer to KLSP above for its use.j

CK2 If CK2 equals zero, then the top o f knoll data is used. I f CK2

i 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.

ROGHT Ridge height in meters. If RDGHT is greater than zero, and R3GSP is
greater than zero, and RDGRGH equal s zero, then RDGRGH will be
calculated. If ROGRGH is greater than zero, then no value for RDGHT

is necessary, enter RDGHT = 0.

RDGSP Ridge spacing in' meters. If RDGRGH is greater than zero, then RDGSP
may be set to 0.

RDGRGH Yhe ridge roughness in meters. If ROGHT and RDGSP are greater than

zero, and RDGRGH is equal to zero, then RDGRGH will be calculated.
i(minimun = 0., maximum = 10.)

CK3 Variable used in subroutine KPRIME. If RDGRGH, ROGHT, and RDGSP all

equal zero, and CK3 equals 1., then the value calculated for E2 in

subroutine COMPUT will not be reduced.

CK4 . Variable used in subroutine KPRIME. If ROGRGH, R0GHT, ROGSP, and CX3

all equal zero, and CK4 equals one, then the value for E2 in

subroutine COMPUT will _ be reduced by a factor os 2. (If the above
variables are zero and CK4 is also zero then E2 will not be reduced
in value)

MAT Mean annual temperature in degrees centigrade. ( ninimum = 11.)

ANGL Field angle in degrees. (0.0 = North, 900 = East)
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HTBR Barrier height in meters

FW Field width in me te rs . If F4 equals zero, or PJ is greater than

5000. feet, then P4 will be set to 5000. fee t.

FL Field length in meters.

R Equivalent vegetative cover in thousands of equivalent pounds per
acre. Refer to CK5, CK6, CK8, CK9, Ckil, and CK13 for limits on R.

CK4 If thi s parameter is greater than zero, then will calculate tne

amount of vegetative cover for flat anchored small grain stubble.

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

CK6 = 1 Flat (*_imi ts for R = 0. - 14.3)
CK6 = 0_ Standing (Limits for R = 0.-28.)

CK8 If this parameter is greater than zuro, then will calculate the

amount of vegetative cover for live or dead small grain crops in

seedling and stooling stage.

-CK9' Used in conjunction with CKS. If CK8 equals zero, then do not need a
value for CK9. If CK8 equals one, then use the following criteria:

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

CK11 If this parameter is greater than zero, then will calculate accant of-

vegeta tive cover for flat grain sorghum stubble o f average stalk
thickness.

CK13 If *.nis. parameter is greater-than zero, then will calculate aaount of
vegetative cover for standing fl a t grain (length of HT) sorghu1
4teble o f average' stalk- thickness.

'4-10



HT Height of standing grain in meters and is used only when CK13 is
equal to one. ( ninimum = 0. , 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.

i

ANGWND Direction from which the wind is blowing in degrees. (O. Nor th ,=

90.0 = East.

If CK8 is grea ter than zero and CK5 is greater than zero, then the
calculation due to CK8 will overwrite the resul ts obtainea by CK5. (CK11

overwrites CK8, and CK13 overwri tes CK11)

No combination of vegetative cover is allowed.

4.5 WIND DATA

The wind data is read from TAPE 9 and is expected in the following order
and format.

(A) NS,KS,NSS - Format 315

NS - Humber of stability classes wit 5 which to operate (maxi;num = 10)
KS If KS is equal to zero, then operate with all stability classes.-

If KS is greater than zero, then will operate with stability class KS.
NSS - Number of stability categories read in. (maximum 7)

(B) F(NS,NSS) = format 7F5.2

F - Array of wind frequencies which is read in such that all stabili ty

classes (NS) for the first stability category are read in before

reading the second category and so on.

(C) SH,SQ - unformatted

SH - Release or stack height in meters.
SQ - Stack energy release rate in calories /second.

4-11
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I (D) NU - 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.

(E) U - Format 7F5.2
U - Array of wind speeds in meters /sec. Will read in 40 values. If

TAPES (Soil Erosion data) is in use, then this entry is not necessary.

4.6 AGRICULTURE AND POPULATION OATA

The population and agriculture data is read from TAPE 15 and is expected
in the following order and format

(A) NR - Format IS
NR - Number of radial . increments (maximum = 20)

(3) RH - format 8N10.0
! RM - Distance from the source to the center of the radial increments in

meters.

1.3), FVA,dCPY,PR000C - fo rmat 2F 7.2,(C) Beef, cows, (FAGE( I) ,I =

4F4.2, IS ,F9.2

BEEF - .4 umber of beef cattle per square kilometer for all radial
increments.

~

COWS - Number of. milk ~ cows per square ki1ometer for all radial

increments.
Age grouo. fraction breakdown by child, teen and adul t and inFAGE -

that order ( for all . radial increments)
FYA The fraction of the tota' area involved that availF;1e to plant

.

leafy vegetables.
NCPY - clumber of crops oer year.
PRODUC 4 Food croa production in Xg/ year pe- square kiloneter.

~

4-12
e

. , _ . .



._ _ _ - _ -

(0) IPOP - 7110
IPOP - Population in each radial increme9t

4.7 SHINE EXPOSURE DATA

The shine exposure data is read from TAPE 20 and is expected in the
following order and hannat

(A) IST, RANGE,NSH,MATRL - fomu II,E12.4,12,511

IST - Direct source type as specified below
I = 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. 14aximum number-

is 5. (minimum = 0)

MATRL - Array of shielding material 10 numbers from the following
material s

1 = aluminan -

2 = f ron
3 = lead
4 = ordinary concrete
5 = water

(3) THK - fonnat 6E12.4
THK - Array of shielding thicknesses in meters in the same order as
specified by J4ATRL.

4.8 '0ATA REQUIREMENTS SUMMARY

The data files required for any scenario is _ shown in Table 4.8-1. The

"1" signi fies ^ that file is. required-and a "0" signifies that the -file is not

. required.
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Table 4.8-1. Required Files for Scerario Input. (Coatinued)

o o
E 5
as e

b 5 5 3o 9
**- o .- a u u

's 3 8 8 I E
. U S 1- 4 D* *

SCENARIO # * ''' # # O
NUPIDER SCENARIO DESCRIPTION INVEITIDRY

29 Explostou in the transport vehicle or In the WS-4 0 0 0 1 1 1

overpack containing drums. boxes or cartons filled
witis solids or loose bundles.

30 Explosion in the transport ve hic le or in the WS-5 0 0 0 1 1 1

overpack containing druens. boxes or car tons filled
with soIids or loose bundlem.

31 Irradiated / contaminated usable items are reasoved US-2 0 0 0 0 1 1

from was tes.
32 Irradiated / contaminated usable i t e rms are removed WS-3 0 0 0 0 1 1

from waslesa
33 trradiated/ contaminated usable items are removed 1G-4 0 0 0 0 1 1

from was tes.
34 Irrmitated/ contaminated usable Iteans are removed US-5 0 0 0 0 1 1

from was tes.
35 Chronic d irect radiation to workers engaged in the WS-2 0 0 0 0 0 1

A pre-entry inspectionof drums, boxes, cartons and
1. loose Lundlem.
cn 36 Claronic direc t radiation to workers engaged in the WS-3 0 0 0 0 0 I

pro-entry lampeetlonof drums, bones, cartons and
loose bundles.

37 Chronic direct redintton to workers engaged la the WS-4 0 0 0 0 0 1

pre-entry inspec t iono f drum::s. boxes, cartons and
loose biind les.

30 Chroute direct radiation to worters engaged in the W3-5 0 0 0 0 0 I
pre-e as t r y inspec t iono f drums , boxes, cartons and
loose bundles.

39 Chrsuic esenpe to atuosphere of raJlonueIides US-2 0 0 0 1 1 0
during the pre-entry luspection of drums, bones,
carbons auJ loose bundles.

40 Chronic escape to atsposphere of radionuclideo ES-3 0 0 0 1 1 0
during the pre-entry luspec t ion o f druans , bones,
carbons and loose bundles.

41 Chronic escape to elsoosphere of radionucIlJes W3-4 0 0 0 1 1 0
during the pre-entry linspection of drums, bo xe as .
carbons and loose b ur.3 3 c e .

43- Chronic escapo to atmosphere of redlonuclideo US-5 0 0 0 1 1 3
during the pre-entry ins pec t io n o f d rums , boxes.
carbo'ns and loose bundles.

43 1.Incr containing highly ac t iva ted LWR components US-1 1 1 1 ! 1 1

is accidently rupturedduring transfer into the
nurial trench. Wales are spilled frons the liner.

44 Chro n ic direct radiation to workers engaged in US-1 0 0 0 0 0 1

removing the B luer.containing hiChly ac t iva ted LilR
c oinpo no n t s from shlolded cask e ad uaulpulatingit
'Into the Lurial trench,



TJble 4.8-1. Required Files: for Scelidrio input. (Continued)
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e- , us O <r= @
3 O O G b b

SCENAltlO O 88 L- +J D' ""

NUNilEli HOENAltlO DEHClllPTION INVENT 0llY * '"

43 Drunn wilia liquid wumte c o n s u l ue ras is ruptured US-3 0 0 9 0 0 1Jaaring trunofer froan llao t ru nal.o r t a t io n overpack
to 1.ur t ai l t re nc li. Liquid to spilled luto
o ve rl nac L.

46 Druse witta l igtald was te c o n t ai l uo ro le ruptured US-3 0 0 0 0 0 lJ ur t s.g transfer f ru en s tie t runupe r a n t leia overpack
to 1.ur n a l t re nc Is. I.l gia ld tw ut.Illed laa t o
overpack.

47 Druin wille liquid wumte coutuluera l as ruptieree US-4 0 0 0 0 0 i
durlug t ru ne fe r f rein t Ine t ro sam po r t a t ions ovorpack
to I.ur bil t ro nc le. 1.lquid im stelltod luto
o ve rl.ac k.

48 Druiu ui t le liquid waste co as t u l uc rm la ruptured %9-5 0 0 0 0 0 IJuring t rio na te r f ro me l lao t russa por t u t t ina overpuch
to burlut a rc uc le. 1.lquid is spilled auto

i ovarpunk.eat '

49 Drina wills liquid wuwse containoru le rut,tured US-3 1 1 1 1 1 0
-

N Juring truusfer f rosa t ime transportaalou overpack
. to Lurlu! t re ncIs. I.lquid as ut.llied lis t o t ro ncle.

50 Druim wi lia IIquid wan to contnineru la ruptured Ihl-3 I I i 1 1 0
d air i ng t rans f e r f roin I Iso t ru nw po r t u l losa ove rl ac k
to hurlul arenacia. I. l gia ld im spilled t an t o t re ucle.

31 Drissa willi liquid wuwto cosi t u ine rm Im ruptured US-4 i ! i i 1 0d ur l eig t ru us fu a- f re na l lan t rouwpor ta t ions ovori uck
to 1.ur a n t t re escle. I.lquid is spilled into t r e uc la.

33 Drusu wi t le liguld wumte containorm la rispturoJ UJ-3 I I I I I O
J ur t e.g t ra siw l'o r f rone t lio t r u naw po r t u l lo sa o ve r pac k
to lenc l u i t re nc le . 1. l gia l J tw apilicJ luto t re anc h .

3;l Dr us= co se t n i sii ng volutilo mul.utuuco le ruptured US-3 0 0 o 1 1 0
J aa r i ng t rnna fe r f roie l ist. truusportatiou overpuck
to Luilut t re nc ia. Volatilo w ie l.w s u aa n euc.apou to
u e anonlitic ro .

54 Druiu comit u ln 3 ng volatile u ni,m t onic o le r u p t ie r e d !!S-3 0 0 e ! I O
J aa r i ng transfer frase e lse transpor ta t ion overpack
to le u r i a l t re nc ia. Volutilo n is ba la sec o aucupots to
a e i.iow tilin r o .

53 Drusa cun tu lulug volutilo mul,44anco l .a riiptiero J Uti-4 0 0 0 1 1 O
J ur l aag a ra tin f o r f r eie f lee e raciaw por t o t loss ove rs.uc k
io leser t u I ere ucla. Vo Isa t I le oul.utnuce c u c.al.e u Io
a t a .w 3.lio r o .

G e. Drus. c o mi t u l u ling volutlin niate= s unno tw ruptured RI-5 0 0 0 1 1 O
Jurtnu trnaufer f r ois E lio t r u nu po r t u l l a an o va r pac h.
to 1.ne t a l troncia. Valutilo u nalm t unc a a uc u po s to
n a m.o a lilie s o .
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Table 4. ' 1. Required Files for Scenario Input. (Continued)
-

o =
c L
L U
G M

s L % : ,c e
& On O CL U M

% O e ett U U

O I3 "O OSCENARIO c- e L u CD "
" G "'8 4 #Ml!NBElt SCENARIO DESCHIPTION INVENTURY

72 Exp los ion In the t ranspor ta t ion overpac hor in the WS-3 1 I 1 1 3.
trench containing da una or boxes with volatile
substances or IIquid containers.

73 Exp los io n la the transpor ta t ion overpacker la the F9-4 1 1 1 1 1 1
trencia containing drums or bosess witia volatile
substances or liquid contolnors.

74 Explosion in the transpor ta t ion ovorpackor in the W3-5 1 1 1 1 1 1
trench containing druana or boxes with volatile
substances or Inquid containers.

,

75 Exp los io n l ei t he t rasimpor t u t ion overg acke e la. the WS-6 1 1 1 1 1 1
trench contulning drums or boxes wi t te vo l a t i le
substances or liquid containers.

76 Explosion in the t ranspor ta t ion overpack or in the WS-2 1 1 1 1 1 1
trench containing drums. boxes. carbons filled

with sollds or loose bundles.
77 Emplosion in the transpor tat ion overpack or am the WS-3 1 1 1 1 1 13

e t rench con ta ining drums, boxes, carbons filled
" with soIide or loose bundlos.* 78 Explosion in the transpor ta t ion overpack or an the WS-4 1 I . 1 1 1

i treach containing drums. boxes, enrbons filled
with soIIds or loose bundles.

79 Er p los lo ri in the transportation overpack or la the WS-5 1 1 1 1 1 1
t ro nc h c o n t a i n i ng d rusas , boxes. carbons filled

with solids or loose Liindles.
De Exp lose lo n in the transpor ta t ion overpack or la the W3-6 1 1 1 1 1 1

trencle containing drums. boxes, aarbons filled
with solids or loose l'endles.

81 Chro si t e direct radiatha to workers engaged in 11 8 - 3 0 0 0 0 0 1
unloadlug of drums.boxs4 +.etous and loose
bundles frons the transpori i son overpactus.

82 Chronic direct radiation to workers engaged in. WS-3 0 0 0 0 0 1
unload ing o f drums. boxes, curtons and loose
bundles frosa the transportation overpachs.

83 Chronic direct radiation to workers omgaged in US-4 0 0 0 0 . 0 1
unloading of drums. boxes, curtons and loose
bundles from the transpor ta t ion overpacLs.

84 Chropic direc t radiation to workers engaged in US-5 0 0 0 0 0 1
unloading of drums. boxes. cartona naJ loose
bundles f ro en the transportation overpacks.

85 Clwor.ic escape to a tmosphere of radionuclides WS-2 1 1 1 1 1 1
during unloading ofdrums. Rec e , cartone and loose
Ltudios from the trataspor t a t ion overpuks.

86 Chronic escope to a tmosphere o f rod f r,muc lides US-3 1 : 1 1 1 1
during unlanding ofdruins, boxes. cactons and loose
bundles frosa flee transportatJan owerpacks.,

.
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Table 4.8-1. Required Filcs for Scenario Input. (Continued)
m

o as

T N
on M

b b 8 1 5 -
4- o y- m u u
e m a n e- 42
3 o o E L '

SCENAH10 & 42 5- 4 Cn '-
# # # # #NUtillER SCENARIO DESCRIPTION INVFXIORY

106 Chronic direct rad ia t ion to workers engaged in WS-1 4 6 9 9 9 1
burying the liner.containing highly ac tivated LWH
co mpo ne ra t e .

107 Uncovered trench is flooded from rainf all. US-6 0 0 0 0 0 1
168 Drum wi th IIquid was te containera la ruptured V3-6 I I ! ! l 0

during burial or buckf!Il operat ion. Liquid la
spilled Ins t e trench.

109 Drum conta ining vo la t ile substance is ruptured US-6 6 0 f 1 1 0
during bur sal or backfill operat ion. Volatile

,substance escuf.ese 40 a t mos plie re .
110 Drum, carbo ' or tox contalnlag solid was tes is WS-6 0 0 s ! l 0

ruptured d- .ng 1urial and backf!Il operation.
,

III Firo erupts in the treucia containlus burnable WS-6 0 0 0 1 1 0
carbons. boxes or loose bund les during burial and

p .
backf III opera .ons. Fire is a1lowod to burn out.

II2 Fire erupts la the trench containing burnable US-t> I I I I 1 0
ru carbons, boxes or loose bundles during burial and
-* backfIII operatlens. Fire.Is quenched wttie water.

113 Explosion in the trench containlug Jrums or boxes 13-6 I I I I I I
wi t te vo lta t t ia substances or liquid con talasers

during backfII operatlone. *

114 Exp los ion in the trench conta tulug drums, bosos. L3-6 I I I i 1 1
cartons or loossebund lea (In solid statol during
burial and backfill elserottons.

115 Chronic direct radiattou to workers engaged in h3-6 0 0 0 0 0 I
burlaI and backfIII opera t tous.

I16 Eroston or washing out of backfIII Inadequate US-6 1 1 1 1 1 0
backfIII depth.

117 Intriastou of surface water, water seepage to water WS-6 I I 9 e 1 0
table throng buried wastes.

118 Intrks ton by scavengers (site worker /outside We-6 0 0 0 0 1 I
person). Remova l o f con tamina ted i t e ms .

119 In t rus ion by antanals (rate, rabbits, etc.I animals US-6 0 0 0 0 1 0
1,e c o suo co n t ain i na t e d .

120 Eros ton or washing out of backfIi1. Inadequate LS-6 1 1 I i 1 0
backfill depth.

12I In t rus ion o f surface wa ter. Water seepage to h3-6 1 1 0 0 1 0
water table through buried wu:s tem.

122 Intrusion by acavensors digging far urtifacts. US-6 0 0 0 0 1 I

remova l o f con tainina ted items.
123 Farning of the burial si te for c rops. facto. US-6 0 0 0 0 1 0

remov -

124 Use of ahe burtal sIto as a pastura for JomontIc LS-6 0 0 0 0 1 0
a n i ma ls .

125 In t riis io n by an ima ls. An t raa ls 1,ec o me ontaminated. US-6 0 0 0 0 1 0
32fs long-term flooding of the but- t a l s i t e . 173 - 6 1 1 1 1 1 0
127 Uncovering of the buried waste t>y earthquuko. IS-6 0 0 0 0 0 1

1
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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
j ob . The following sections will explain the dif'erence between the normal and

expanded outputs.

5.1 NORMAL VERSION

This is the minimum amount of output a user can expect. Examples 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 be 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 for 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 long
half-life 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 be obtained as in sample problem No. 4 of Section 6. Th!s

type of output shows the nuclide movement up and down through the soil column, as

well as how the aquifer treats the nuclides it receives and erosion treats the
nuclides it receives. When a nuclide exits the aqui fer, it must be remembered
that a delta time of thousands of years may have elapsed.

A user would not normally use thi s output option because of the

potentially large amount of output. But, this is a good way. to check an UNSAT
scenario in which a user might suspect a problem.

E
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6. SAMPLE PROBLEMS
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SAMPLE CASE I 12/3/89

SCENARIO NUMBER 23

Emplosion in the transport vehlete or la the
overpack conta ining drums or boxes with w latile
substances or liquid conta iners.

INVENW RY tWS-2
',

PATil PA.11 RELEASE
NUMBER FRACTIONr

! 3966 9.1E+91
3 WASTE CONTACT (SBINE)

2 2000 9.lE-92
2 ATMDSPHERIC' 111AliSPORT

!

,

.

i

I

,

f

.'

1
,
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PATE NUMBI'P' I
3 WASTE CONTACT (SRINE)-

NUCLIDE AMOUNT
C1/M**3

CR31 I.820E-91
CD58 1.829E-91
FE55 1. 820E-91
ZN65 9.199E-93
ZR95 9.199 E-93
RUIO6 9.199E-93
SB124 9.199E-93
SB125 9.199E-93
EUI52 1.829E-95
EUI54 1.820E-94
EU155 1. 829 E-94
SR99 1.820E-93
CS137 3.779E-91
MR54 9.199E-92
CSI34 2'. 989 E-91
83 2.219E-92
Cl4 1.949E-93
NI59 2. 699E-94
TC99 2.699E-94
1129 1.399E-95
CS135 1.399E-95
MP237 1. 300 E-95
PU238 1. 699 E-95
PU239 1.829E-95
PU249 2.699E-95
PU241 7. 929 E-93
PU242 7.289E-93
AM241 1. 699 E-94
AM242 5.299E-95
AM243 1.399E-95
CM242 1.179E-94
CM243 1.099E-95
CH244 7.899E-95

EXPOSURE TIME IS 9.5999t+99 HOURS

VOLUME Of PACKACE IS 9.9999E+92 CUBIC METERS

.
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DOSE OffT7UT (PERSON-REPD
FOR PATH I

SAf!PLE CASE I 12/3/80

CUMULATIVE POPULATION DOSE 9. 99 E+ 99
DIRECT EXPOSURE DOSE I.42E-94

TOTAL POPULATION DOSE BREAKDOWN BY RADIONUCLIDE. DISTARCE CEl.L.
DOSE PATTIWAY. BODY OIWAN AND POPULATION ACE CROUP.

RADIONUCLIDE
CR51 9.99E+00 C058 9. 99 E+ 99
PE35 9.99E+90 ZN65 0.00E+00
ZR93 9.99E+90 RU106 9.90E+00
SBl*4 0.00E+00 S8325 9.99E+09
EUl32 9.00E+00 EUl34 0.00E+09
EUIS3 0.00E+00 SR99 9.90E+00
CSl37 9.99E+00 MN54 9.99E+00
CSl34 9.90E+00 !!3 0.00E+00
Cl4 9.90E+00 MIS 9 0.99E+99
TC99 9.00E+90 1129 9. 00 E+ 99
CS133 9.90E+00 MP237 0.90E+09
PtC38 9.99E+00 Pil239 9. 09 E+ 99
PU249 9.09E+90 PU248 9. 00 E+ 90
PU242 9.90E+90 AM241 9.90E+99
AM242 9. 00 E+ 00 AM243 9.90E+90
CfC42 9.99E+00 Cft243 9.99E+99
CM244 9.99E+90

D F STtRCEt M) '
9 9.99E+we

PATH
CLOUD SUINC 6.90E+09 CROUND SHINE 9.99E+99
DIRECT INIIALATION 0.90E+91 RESUS. INIIALATION 9.99E+99
WATER INCESTION 0.99E+09 LEAFY VEC INCESTION 9.09E+99
DOOT INCESTION 0.90E+09 MILK INCESTION 9.99E+99
BEET INCESTioM 9.09E+90

ORGAN
MlOLE CODY 9.00E+90 BOME 9.99E+99
Ll%ER 0.00E+09 KIDMEY 9. 90 E+ 99
GCNAD 0.00E+00 LUNC 9.90E+90
C. I .TIMCT 0.09E+00 THYRotD 9.00E+99
SKIN 9. 00 E+ 99

ACE CROUP
CIII LD 9.99E+00 TEEN 0.00E+99
ADULT 9.99E*?0

6-4
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PATE NUMBER: 2
. 2 ATMOSPIIERICiTRANSPORT
,

NUCLIDE AMOUNT
C1/MW*3

CR51 I.820E-04
C058 1. 820E-94
FE53 1.820E-94
ZM65 9.100E-96
ZR93 9.190E-06
RUID6 9.199E-96
SB124 9.199E-96
SB125 9.199E-96
EUl52 l ~. 820 E-08
EU154 1.820E-97
EU155 l '. 820 E-97
SH99 1.829E-06
CSl37 3.779E-04
MM34 9.100E-05
CSI34 2. 969 E-94
H3 2'219E-05.

Cl4 1.949E-36
NI59 2.690E-97
TC99 2.699E-97
1829 I.390E-98
CSf35 1.390E-98
MP237 1.300E-08
PU238 1.690E-98
PU239 1.820E-08
PU240 2.600E-98
PU241 7.929E-96
PU242 7.289E-06
AM241 1.690E-97
AM242 5.299E-98
AM243 1.399E-08
CM242 1.170E-97
CM243 1.300E-08
CM244 7.899E-98

EXPOSURE TIME IS 9.5000E+99 HOURS

6-5
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DO6E OITTPITT IPERSON-REM)
FOR PATH 2

SAMPLE CASE I 12/3/80

CUMULATIVE POPULATION DOSE 5.9tE+09* D RECT EXPOSURE. DOSE 6. 90 E+ 00

TOTAL POPULATION DOSE BREAKDOWN BY RADIONUCLIDE. DISTANCE CELL.
DORE PA"IllWAY. BODY ORGAN AND POPULATION ACE CROUP.

RADIONUCLIDE'

CR58 1. 79 E-94 C058 I . 29 E-92
FE55 5.92E-94 ZN65 1.21E-03
ZR95 2. 96 E-94 RU196 3.99E-05
88124 7.47E-94 SB125 1.95E-93
EUI52 2.30E-07 EUl54 6.58E-05
EUl55 3.67E-06 SR90 1. 68 E-02
CSl37 1.97E-01 MN54 1.97E-62
CS134 2.38E-01 H3 1.34E-05
Cl4 4.84E-06 NI59 3. 20E-06
TC99 I.83E-07 1829 2.52E-05
CSI35 6. 56 E-06 NP237 3. 44 E-02
PU230 2.6tE-04 PU239 9.12E-04
PU240 6.79E-04 PU241 2. 95 E-03
PU242 5.37E+00 AM241 2. 70 E-03
AM242 1.29E-09 AM243 3.19 E-04
CM242 9. 60E-04 CM243 2. 86 E-03
CH244 1.34E-92

DISTANCE ( M)
1640. I.29E-98 3200. I.33E+90
480#. I.99E+00 6490. 7.18E-01
8000, i .95 E-91 19000. 4. 35 E-01

12996. 5.20E-0 5

PATII
CLOUD SHINE 2.23E-93 CROUND SHINE 8.8?E-92
DIRECT INilALATION 2.44E-92 RESUS. INIIALATION 5.40E+00

,
WATER INCr.STION 0.00E+06 LEAFY VEC INCESTION 3. 06 E-01

| RDOT INCESTION 2.00E-06 MILK INCESTION 7.37E-02
BEEF INCESTION 1.82E-02

ORGAN
i WHOLE BODY 5.9tE+90 BONE 2.14E+02

LIVER 3.01E+01 KIDNEY 2. 29 E+ 01
,

| CONAD 0.94E-02 LUNG 1.50E+01
I C.I. TRACT I.93E-01 THYROID 9.4tE-02
' SKIN I . 09 E-01

i ACE CROUP
l CHILD- 1.26E+00 TEEN 9.57E-01
| ADULT 3.69E+00

l

r

i

:
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DOSE OLTTPUT ( PERSON-REM)
FOR ALL PATES
SAMPLE CASE I 12/3/89

CUMULATIVE POPULATIGN DOSE 5.91E+00
DIRECT EXPOSURE DOSE I.42E-94

TDTAl. POPULATION DOSE DREAKDOWN BY RADIONUCLIDE. DISTANCE CELL.
DO6E PATHWAY. BODY ORCAN AND POPULATION ACE CROUP.

RADIONUCLIDE
CR31 1.79E-04 C050 1. 29 E-G2
FE35 5.92E-94 IN65 1.2tE-93
ZR95 2.96E-C4 Aut06 3.00E-05
SB124 7.47E-04 S8825 1.95E-03
EUlf2 2.30E-07 EUt34 6.58E-05
EUISS 3.67E-06 SR90 1. 68 E-02
cst 37 f.97F-91 MN54 1. 97 E-02
CS134 2.38E-01 H3 1.34E-05
Cl4 4. 84 E-06 5159 3. 28 E-96
TC99 1. 85 E-07 1829 2.52E-05
CS135 6.56E-06 NP237 3.44E-02
P U230 2.6tE-04 PU239 9.12 E-04
PU240 6.79E-04 PU241 2. 05 E-93
PU242 5.37E+00 AM241 2. 70 E-93
AM242 1. 29 E-09 AM243 3.19 E-04
CM242 9.68E-04 CM243 2. 86 E-93
CN244 1.34E-92

DISTANCE (M)
1699. I . 20 E-0 I 3200. 1. 33 E+ 90
4800. l.99E+00 6400. 7.18E-01
8000. 7.95E-01 10000. 4. 35 E-91
I2000. 5.20E-91

PATil
CLOUD SHINE 2. 23 E-95 Ch0UND SHINE 8.87E-92
DIRECT INIIALATION - 2. +4 E- 92 RESUS. INIIALATION 5.49E+99
WATER INCESTION 0.00E+09 LEAFY VEC INCESTION 3. 06 E-01
ROOT INCESTION 2. 08 E-06 filLK INCESTION * 7. 37E-02
BEET INCESTION I.82E-02

ORCAN
WHOLE BODY 5.91E+00 BONE 2.14E+92
LIVER 3.9tE+01 KIDNEY 2.29E+0i
CONAD D.94E-02 LUNC I.50E+01
C.I. TRACT 3 . 9 3 E-91 T11YRO ID 9.4tE-02
SKIN I . 09 E-91

t.CE CROUP
CHILD 1.26E+00 TEEN 9.57E-915

ADULT 3. 69 E+ #9
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SAMPLE CASE 2 12es/se

SCENARIO NUMBER It

A ruptured drum. certon or box contelning solids
ceases re lessen to contaminate the ve hic le or the
overpeck later

INVENTURY :45-4

PAT 11 PATH RELEASE4

NUMBER FRACTION
I 3406 6.lE+61

s WASTE CONTACT (SHINE)*2

2 4000 e.IE+49
4 DOSE CALCULATION

,

i
i

l

|

[L
1

I
!

{

b

|
!

6-8

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



PAT 1I NUMBER: 1

3 WASTE CONTACT (SHINE)

NUCLIDE AMOUNT
CI/M**3

CH31 4.489E+99
C058 4'. 489 E+ 99
FE55 4.489E+99
Z563 2.249E-9I
ZR95 2.249E-91
RUI66 2.240E-9i
SBI24 2.249E-91
SB125 2.269E-91
EUI52 4'. 489 E-04
EUt34 4.489E-93
EU155 4.489E-93
SR90 4. 489 E-92
CS137 9.289E+99
7554 2.249E+99
CSI34 5.120E+99
H3 5. 449 E-91
Cl4 2.560E-92
NI59 6.49eE-93
TC99 6.499E-93
II29 3. 200 E-94
CS135 3.299E-94
NP237 3. 299 E-94
PU238 4.169E-94
PU239 4.489E-94
PU249 6.499E-94
PU24I 1.728E-91
PU242 1.792E-91
AM241 4.169 E-93 ,

Aft 242 1.289E-93
Aft 243 3.200E-94
CM242 2. 889 E-03
C?t243 3. 299 E-94
CFn44 I.929E-93

EXPOSURE TIFIE IS 9.5099E+99BOURS

VOLtmE OF PACKAGE IS 9.1999E+91 CUBIC METERS

6-9



DOSE OtrTPUT (PERSON-REM)
FOR PAT 11 i

SAMPLE CASE 2 12/3/89

CUMULATIVE POPULATION DOSE (f . 00 E+ 99
DIItECT EXPOSURE DOSE 5.41E-03

TOTAL POPITLATION DOSE BREAKDOWN BY RADIONUCLIDE. DISTANCE CELL.
DOSE PATilWAY. BODY ORGAN AND POPULATION ACE CROUP.

RADIONUCLIDE
CR5 I 9.00E+00 C050 9.99E+00
FE53 9.90E+90 ZM65 0.99E+00
ZR95 9.90E+00 RU106 9.99E+09
88124 9.99E+00 Sill 25 9.90E+00
EU152 0.00E+00 EUl54 9. 00 E+ 09
EU155 0.00E+00 SR99 0. 00 E+ 00
CS137 9.90E+00 MN54 0. 00 E+ 09
CSl34 9.90E+00 II3 9.oeE+00
C14 0.00E+00 NI59 9.90E+00
TC99 9. 00 E+ 00 In29 0. 00 E+ 00
CSl35 9.00E+99 NP237 9. 00 E+ 00
PU238 0.00E+00 PU239 0. 00 E+ 00 ,

PU240 0.00E+00 PU241 0. 00 E+ 00
PU242 0.00E+00 AM241 0. 00 E+ 09
AM242 9.00E+00 AM243 9. 00 E+ 00
CM242 9.90E+00 CM243 0.00E+00
CM244 9.99E+09

DISTANCE (M)
1690, 9.00E+00 3200. 0. 00 E+ 00
4800. 9.99E+00 6400. 0. 00 E+ 90
B990. 9. 00 E+ 90 10000, 0. 00 E+ 00
12900. 9.99E+00

i
| PATH

CLOUD SHINE 9.99E+00 CROUND SHINE 9.99E+99
DIRECT INilALATION 9.001.09 RESUS. INHALATION 9.99E+99

i WATER IKCESTION 0.09E+00 LEAFY VEC INCEST 10N 9.90E+99
ROOT INCESTION 9.00E+00 MILK I"CESTION 9.99E+99
BEET INCESTION 9.99E+00

ORGAN
WHOLE DODY 9.00E+00 DONE 9.90E*00
LIVER 9.00E+00 KIDNEY 9.99E+b?

| COTIAD 9.00E+00 LUNC 9.99E+00
i C.I. TRACT 0.00E+00 T11YROI D 9.99E+09
| SKIN 0.90E+00

|
|

ACE CROUP
| CHILD 9.00E+09 TEEN 9.99E+#9
| ADULT 9.00E+09

|
!

i
P

!

[.

I
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PATH NUMBER: 2
4 DOSE CALCULATION

NUCLIDE AMOUNT
CI/M**3

CRSI 4.480E-01
C058 4.480E-91
FE55 4.480E-01
ZN65 2.240E-02
ZR95 2.240E-02
RUIS6 2'240E-92.

SB124 2. 240 E-92
BRI25 2. 240E-02
EU152 4.489E-05
EUl54 4.480E-04
EU155 4.480E-04
SR90 4.400E-03
CSl37 9.200E-01
MN34 2.240E-01
CS134 5.120E-01
H3 5.440E-92
C I '. 2.560E-03
N!d9 6.490E-04
TL99 6.400E-04
1829 3.290E-45
CS135 3. 290 E-05
NP237 3. 200E- 45
PU238 4 16eE-e5
PL239 4.480E-w3
PU249 6.400E-05
PU241 1.728E-92
PU242 I.792E-02
AM241 4.169E-04
AM242 1.280E-04
AM243 3.200E-95
CM242 2.8 HOE-94
CM243 3.200E-95
CM244 1.920E-04

EXPOSURE TIME IS 9.5009E+99HOURF
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DOSE OITITITT (PENSON-REM)
FOR PATH 2

SAMPLE CASE 2 12/3 8e

CUMULATIVE POPULATION DOSE 3.17E+99
DIRECT EXPOSURE DOSE 9.99E*99

' TOTAL POP'a.ATsus DOSE BREAKDOWN BY RADIONUCLIDE'. DISTANCE. CELL.
DOSE PATHWAY. BODY ORGAN AND POPULATION ACE CROUP.

RADIONUCLIDE
CD31 4.27E-05 C058 1.12E-93
FE55 6.24E-94 ZN65 3.57E-94
ZR95 2. 9 t E-94 Rule 6 6.87E-03
SB124 I . 76 E-94 SB125 1.12E-94
EU152 5. 59 E-96 EUI54 7.69E-95
EU155 1.98E-95 SR99 7.6tE-93
CS137 1. 33 E-01 MN34d 7. 99 E-04
CSl34 1. 23 E-91 11 3 I.81E-95
Cl4 3. 09 E-96 Nf39 1.2IE-06
TC99 2.?/E-08 1129 3. 85 E-07
CS135 3.+4E-07 NP237 4.56E-03
PU208 0.97.5-93 PU239 7.13 E-03
PU2'e 1.91L-02 PU241 4.95E-92

> PU212 2. 74 E+ 90 AM241 5.88E-92
AKJ42 3.43E-69 AM243 4. 42E-93
cM242 8.04E-04 CM243 3.24E-93
CM244 1.52E-62

DISTANCE ( M)
1600. 0.17E+90 3290. 9.90E+99
4000. 9.99E+00 6499. 9.99E+99
B000. 9.99E+09 16990. 9. 99E+99 '

12300. 9.99E+99

PATH
CLOUD SHINE 2. 09 E-93 CROUND SHINE 9. 99E+ 99
DIRECT INIIALATION 3.17E+00 RESUS. IMllALATION 9.90E+99
WATER INCESTION 0.99E+99 LEAFY VEC INCEST 10N 9.99E+99
ROOT INCESTIUN 0.90E+09 MILK INCESTION 9.99E+99
BEEF INGESTION 9. 99 E+ 99

ORCAN
WHOLE BODY 3.17E+90 BONE 1.14E+02

,

' LIVER I.6tE+0! KIDNEY I . 24E+ 91
! CONAD 5.63E-93 LUNG 8.59E+99
l C.I. TRACT 3.17E-92 THYROID 2.89E-93

SKIM 4.37E-93

|

| ' ACE CROUP -

' CHILD 6.79E-91 TEEN 5.22E-91
ADULT I.97E+99

|

|

!

;

1
1

'

!
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DOSE OLTWITT (PEPEON-REM)
FOR ALL PATHS

SAMPLE CASE 2 12/3/89

CUMULATIVE POPULATION DOSE 3.17E+99
DIRECT EXPOSURE DOSE 5.41E-03

7fYTAL POPULATION DOSE BREAKDOWN SY RADIONUCLIDE. DISTANCE CELL.
DOSE PATHWAY, BODY ORCAF AND POPULATION J.Z ''ROUP.

RADIONUCLIDE
CRSI 4. 27 E-95 C058 1.12E-93
FE55 6.24E-94 ZR65 3.57E-94
ZR95 2.91E-94 RU196 6. 87 E-95
SBI24 1.76E-94 SBI25 1.12E-94
EUl52 5.50E-96 EU154 7.69E-05
EUI55 1. 98E-95 SR99 7.61E-93
CS137 1.33E-91 MN54 7. 99 E-94
CS134 1.23E-91 11 3 1. 81 E-05
Cl4 3. #9 E-96 NI59 1. 21 E-96
TC99 2.27E-00 1829 3.85E-97
CS135 5.44E-97 NP237 4.56E-93
PU238 5.97E-93 PU230 7.13E-03
PU240 1.91E-02 PU241 4. 9 5 E-92
PU242 2.74E+00 AM241 5.88E-92
AM242 3.43E-09 AM243 4.42E-93
CM242 8. 94 E-94 CM243 3. 24 E-93
CM244 1. 52 E-92

DISTANCE (M)
1600. 3.17E+09 3299. 9.99E+99
4000. 0.90E+90 6400. 9.00E+99
9990. 9.99E+90 19999. 9.90E+90

12990. 9.99E+99

PATH
CLOUD SRINE 2.09E-93 CROUND SHINE 9.99E+99
DIRECT IMIIALATION 3.17E+99 RESUS. INHALATION 9.99E+99
WATER INCESTION 0.99E+00 LEAFY VEC INCESTIP~i 2.?ar+ee
ROOT INCESTION 9.99E+99 MILK INCEST 16." 9.99E+99
BEEF INCESTION 9.99E+09

ORCAN
WHOLE BODY 3.17E+99 BONE I.14E+92
LIVER I.61E+01 KIDNEY I . 24 E+ 91
CONAD 5.63E-03 LUNC 8. 5 9 E+ 99
C. I .1TLACT 3.17E-92 THYROID. 2. 89 E-93
SKIN S.37E-03

ACE CROUP
CHILD 6.79E-91 TEEN 1.22E-91
ADULT I.97E+99

6-13
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SAMPLE CASE 3 12/3/s0

SCENARIO NUMBER 94

Fire erupts la the unco vered trench contalains
burnable carbons, boxes or loose bund les .

<

INVEN~ll)RY WS-6

P ATil - PATil RELEASE
NUMBER FRACTION

I 2999 9.2E-91
2 A1M) SPHERIC TRANSPOR"

2 9519 9.lE+99
9 UNSATURATED ZONE WATTR TRANSPORT

,

5 WIND EROS 10N

I AQUITER TRANSPORT

T

<

6-14

. _



_.

PATH NUMBER: I
2 ATMOSPHERIC TRANSPORT

NUCLIDE AMOUNT
CI/M**3

i

H3 2.400E-93
Cl4 7.699E-05
S35 1.720E-95
CR51 8. 600 E-03
MM54 5.900E-93
FESS 8.609E-93
CO3G 8. 600 E-03

;

CO60 2. 600 E-92
NI59 2.600E-94
NI63 4. 809 E-02
ZN63 4. 900 E-04
SR99 9.600E-95
NB94 2. 800E-06
ZR95 4.900E-94
TC99 6. 400 E-07
RUIO6 4.900E-94
SD124 1. 900 E-94
SDI25 1.990E-04
1825 3.900E-05
1829 1.280E-97
CS134 9.600E-93
CSI35 6.400E-07
CSl37, 1.720E-92
CEI44 4.990E-C+
EUI52 9.6905-97
EUl54 9.<SOE-96
EUISS 9.600E-06
RA226 2.363E-96
TU239 1. 420 E-96
"Ill232 1.680E-97
U233 6.490E-97
U238 1.420E-95
MP237 9.200E-19
PU238 6.400E-96
PU239 8.600E-97
PU24e 1. 340 E-06
0U241 3. 300 E-94
PU242 4.800E-99
AM241 6.900E-97
AM242 3.290E-06
AM243 4. 200 E-98
CM242 5.000E-65
CM243 1.290E-08
CM244 3.800E-96

EXPOSURE TIME IS 9.5099E+99 HOURS

VOLUME OF PACKAGE IS 0.2000E+01 CUBIC METERS

,
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DOSE OCTPITT ( PERSOM-REM)
FOR PATH I

SAMPLE CASE 3 I2 3 80

CUMULATIVE POPULATION D0% l.03E+02
DIRECT EXPOSURE .niSE 4.99E+99

TUTAL POPULATION DOSE BRF.AKDOWN BY RADIONUCLIDE. DISTANCE CELL.
DOSE PATHWAY. BODY ORGAN AND POPULATION ACE CROUP.

RADIONUCLIDE
R3 3.23E-05 Cl4 7. BG E-96
S35 0.99E+09 CR51 1.h8C-94
NN54 I . 30E-02 FE55 6.22E-94
C058 1. 36 E-02 CO60 3.73E-91
N157 7.28E-95 MI63 3. 23 E-92
ZN63 1.19 E-93 SR99 1.97E-92
NB94 9.99E+99 ZR93 2.89E-94
TC99 1. 9 t E-e8 RU196 2.93E-95
SB124 1.82E-94 SB125 2. 57 E-04
1823 2.50E-06 1829 5. 59 E-96
CS134 2.+4E-01 CS135 7. IBE-06
CS137 2.90E-0I CE144 6.92E-05
EU132 2. 79 E-97 EU154 7.71E-03
EU153 4.39E-96 RA226 5.7tE-92
TIl230 8. 93 E-03 TB232 8.17E+91
U233 1.50E-91 U238 I.97E+91
NP237 3.4SE-95 PU238 2.20E-03
PU239 9.3"E-94 PU240 7.78E-04
PU241 2.1 E-93 PU242 7.87E-05
AM241 2. lP '.-94 AM242 1. 77 E- f l
AM243 * 2 . 25 |-05 CM242 9.19E-93
CM243 5. 81 "- 0 5 CM244 I . 45 E-92

DISTANCE ( M)
1600. 1.F,JE 01 3299. 2.34E+91
4800. 3.69E+0i 6460. I.26E+#1
8000. 1.49E+0i 19##9. 7. 35 E+ 99

12009. 9.92E+99
,

PATil<

| CLOUD SUINE 7.9tE-93 CROUND SHINE 4.49E-91
DIRECT INil%LATION 3.70E-93 RESUS. IMIIALATION 1.02E+92'

| WATEll INCLSTION 0.991+99 LEAFY VEC INCESTION 4.99E-91
! Roor INCCSTION 2.79E-06 MILK INCESTION 8. 99E-92

| BEEF INCESTION 3.55E-92

|
'

ORGAN
WilOLE BODY 1.03E+02 BONE '2.14E+03
LIVER I.01E+02 KIDNEY 5.58E+02
CONAD 3. 70 E-91 LUNC 2.21E+03

| C.I. TRACT 1.8tE+09 TRYROID 3. 99 E-91
| SKIN- 5 . 32 E-91
I
l

! ACE CNOUP
| CH II.D 2.24E+01 TEEN 1. 79 E+ 91
| ADULT 6.32E+#1

I

l-
|
t

I
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PATH NUMBER 2
9 UMSATUllATT.D ZONE WATER TRANSPORT

5 WIND EROSION

I AQUIFER TRANSPORT

NUCLIDE AMOUNT
Cl/ Mus3

H3 1.290E-92
Cl4 3. 800 E-94
S35 8.690E-95
CRSI 4.390E-02
MM54 2. 509E-02
FE5S 4. 309 E-92
CO58 4.390E-92
CO69 I.300E-01
NI59 1. 300 E-93
MI63 2.400E-91
ZN65 2. 900 E-93
SR99 4. 800 E-94
MB94 1. 400E-95
ZR95 2. 000 E-93
TC99 3. 200 E-06
Rule 6 2.999E-03
SDI24 5 . 000 E-94
SBI25 5.990E-94
1825 1.590E-94
1I29 6.499E-97
CSI34 4. 899 E- 92
CSI35 3 '. 200 E-96
CSI37 8.690E-02
CE144 2. 990 E-93
EU152 4.800E-96
EU154 4.800E-05
EUI55 4.899E-95
RA226 I.150E-95
T11230 7.190E-96
TH232 8.400E-97
023- 3. 209E-96
U233 7'.199E-95
NP237 4.690E-99
PU238 3.200E-95
PU239 4. 390 E-06
PJ240 6. 700 E- 06
PU241 1.659E-93
PU242 2. 409 E- 98
AM24I 3. 999 E-06
AM;42 1. 600 E- 07
AM243 2.190E-97
CM242 2. 500 E-94
CM243 6.990E-08
CM244 I.900E-05

WILL RUN PROtsLEM THROUCH UMSAT FOR 9.1752E+9J HOURS

EXPOSURE TIME IS 9.1752E+05 HOURS

EXPOSURE TIME IS 9.1752E+05 HOURS

6-17
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DOSE OtTTPtTT I PERSON-REM)
FOR PATH 2

SAMPLE CASE 3 12/3/89

CL71ULATIVE POPULATION DOSE 9. 99 E+ 99
DIRECT EXPOSURE DOSE 6. 90 E+ 99

TOTAL POPULATION DOSE BREAKDOWN BY RADIONUCLIDE. DISTANCE CELL.
DOSE PA11tWAY. BODY ORCAN AND POPULATION ACE CROUP.

RADIONUCLIDE
H3 9.99E+99 Cl4 9.99E+09
S33 9.90E+99 CR51 9.90E+00
MN34 9.90E+00 FESS 9.00E+99
C058 9.99E+99 C069 9.00E+00
N159 9. 90 E+ 00 NI63 9.99E+99
ZN65 9.99E+90 SR90 0. 90 E+ 00
NB94 9.99E+00 ZR95 9.90E+99
TC99 9.00E+99 RUI96 9. 90 E+ 99
SB124 9. 99 E+ 09 SB125 9. 00 E+ 00
!!23 9.99E+00 Il29 0.00E+09
CS134 0.99E+99 CSl35 0.00E+09
CS137 9.99E+99 CE144 0.00E+09
EU152 9.99E+90 EUI54 9.00E+99
EUIS5 9.99E+00 RA226 9.90E+99
TE239 0.09E+00 TH232 9.99E+00
U233 9.90E+00 U238 9.00E+99
NP237 9. 90 E+ 09 PU238 9.90E+09
PU239 0.00E+00 PU240 9.00E+09
PU241 0. 09E+00 - PU242 9.99E+09
AM241 0.99F.+00 AM242 9.90E+09
AM243 9.99F.+00 CM242 9.90E+99
CM243 9.99E+00 CN244 9.90E+00

DISTANCEtN)
1690. 9. 99 E+ 00 3200. 0.99E+99
4800. 0.99E+00 6499. 9.90E+09

' 8000. 9.99E+00 19990. 0.94E+99
12004. 0.00E+90

PATH
CLOUD SUINE 9.99E+00 CROUND SHINE 9.99E+99
DIRECT INIIALATION 9.90E+99 RESUS. INHALATION 9.99E+99
WATER INCESTION 0.00E+99 LEAFY VEC INCESTION 9.99E+99
ROOT INCESTION 9.99E+99 MILK INCESTION 9.99E+99
BEEF INCESTION 9. 99 E+ 99

ORGAN
WHOLE DODY 0.00E+00 BONE 9.90E+00
LIVER 0.90E+99 KIDNEY 9.00E+09
CONAD 0.00E+99 LUNC 9.00E+00
C.I. TRACT 9.09E+09 THYR 0lD 9.90E+09
SKIN 9.90E+99

ACE CROUP
CHILD 9.90E+09 TEEN 9.00E+99
ADULT 9.99E+00

6-18
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DOSE OLTTPUT ( PERSON-REM)
FOR ALL PA711S

SAMPI.E CASE 3 12/3 89

CUMULATIVE POPULATION DOSE I.93E+02
DIRECT EXPOSURE DOSE 9.90E+00

TV)TA'., POPULATION DOSE BRF.AKDOWN BY RADIONUCLIDE. D! STANCE. CELL.
DOSL PATilWAY. BODY ORCAN AND POPULATION ACE CROUP.

RADIONUCLIDE
R3 3.23E-05 c14 7.85E-96
835 9.99E+00 CRSI 1.88E-94
MN54 1.39E-92 FE55 6. 22 E-94 ,

C058 1. 35 E-92 CD60 3.73E-01
NI59 7.28E-05 NI63 3. 23 E-92
ZR65 1.19E-93 SR99 1. 97 E-92
NB94 0. 99 E+ 00 ZR95 2. 89 E-04
TC99 1.9tE-90 RUl06 2.93E-05
SB124 1.82E-94 SDl25 2.57E-94
1125 2. 50 E-06 Il29 5. 59 E-96
CS134 2.44E-01 CSi35 7.18E-96
CSI37 2.00E-01 CE144 6. 92 E-05
EU132 2.79E-07 EUl54 7.71E-05
EUI55 4.3nE-06 RA226 3.7tE-02
T18230 8.93E-03 TH232 8.17E+91
U235 1. 50 E-01 U238 I.97E+0i
NP237 5. 42 E-95 PU238 2. 20 E-93
PU239 9 . 57 E-04 PU249 7. 78 E-94
PU241 2.14E-03 PU242 7.87E-95
AM241 2.13E-94 AM242 l.77E-II
AM243 2.29E-95 CM242 9.19 E-93
CM243 5.87E-95 CM244 1.45E-92

DISTANCE ( M)
1600. l.83E-01 3200. 2. 34 E+ 91
4000. 3.60E+91- 6409. 1.26E+91
8099. -1.49E+0I 19900, 7. 35 E+ 99

12990. 9.92E+99

PATH
CLOUD SHINE 7.9tE-95 CROUND SHINE 4.49E-91
DIRECT INilALATION 3.70E-93 RESUS. INilALATION 1.92E+92
WATER INCEST 10N O.90E+99 LEAFY VEC INCESTION 4.99E-91
ROOT INCESTION 2.79E-06 MILK INCESTION 8.90E-92
BEEP INCESTIOri 3.55E-92

ORCAN
WHOLE BODY I.93E+02 BONE 2.14E+03
LIVER I.91E+02 KIDNEY- 5.58E+02
COMAD 3. 78E-O l ' LUNC 2.21E+03
C. I .TTACT 1.01E+00 TilYR0lD 3. 99 E-9 8
SKIN 5.32E-91

ACE CROUP
CHILD 2.24E+01 TEEN 1.70E+91
ADULT 6.32E+0I
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SAMPLE CASE 4 12/3/89

SCENARIO NUMBER 98

r Fire ..nne. :n the unco ve red trench conta ining
burnab le carbons, boxes or loose bund le s .

INVFETURY :W-6

PATH PATil RELEASE
NUMBER- FRACTION

1 2000 9.2E-91
2 ATMOSPHERIC TRANSPORT

2 9510 0.IE+99-

9 UNSATt'RA'IT.D ZONE WA17.R TRANSPORT

5 WF"D ERASION

1 Asv!FER TRANSPORT

|

1

l
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PATH NUMBER: 1

2 ATNOSPUERIC TRANSPORT

NUCLIDE AMOUNT
CI/M**3

H3 2.400E-93
C14 7.600E-95
S35 1. 720 E-95
CR51 8. 600 E-93
MN54 5.900E-93
FE55 8.600E-03
C058 8.600E-93
CO60 2.699E-92
N159 2. 699 E-94 |
NI63 v4.800E-92
ZN6G 4.000E-94
SR90 9.600E-95
NB94 2.890E-96 i

ZR9G 4.000E-94 1

TC99 6.400E-97
RUtob 4.000E-94
SBI24 1.000E-94
SBI25 I.000E-94
I125 3.000E-95
I129 1. 289E-97
CS134 9. 699 E-93
CSI33 6.400E-97
CS137 1.729E-92
CE144 4.000E-94
EUtG2 9. 000E-97
EU134 9.600E-96
EU155 9.690E-96
RA226 2.399E-96
'1Va* ^ t.429E-96
a 232 1.680E-97
l'235 6.499E-97
',238 1. 420 E-95
NP237 9.200E-10
PU238 6.400E-96
PU239 8.699E-97
PU240 1.340E-96
PU241 3.399E-94
PU242 4. 800 E-99
AM241 6. 000 E-97
AM242 3. 200 E-98
AM243 4.200E-98
CM2a2 3.000E-95
CM243 1. 200 E-08
CH244 3. 800 E-06

EXPOSURE TIME IS 9. 5000E+00lIOUltS

VOLUME OF PACKACE IS 0.2000E+0! CUBIC METEllS

|
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DOSE OUTPUT tPERSON-REMI
FOR PA'111 1
SAMPl.E CASE 4 12/3/89

CUMUI.ATIVE POPULATION DOSE 1.03E+02
DIRECT EXPOSURE DOSE 9.90E+99

TOTAL POPULATION DOSE BREAKDOhN IlY RADIONUCLIDE. DISTANCE CELL.
DOSE PATHWAY, BODY ORGAN AND POPULATION ACE CROUP.

RADIONUCLIDE
H3 3.23E-05 Cl4 7.85E-96
S35 0.00E+00 CR51 1. 88E-04
MN54 1. 30 E-02 FE55 6.22E-04
C058 1. 36 E-02 CO60. 3.73E-01
NI59 7.28E-05 NI63 3. 23 E-02
ZN65 1.19 E-93 SR90 I.97E-02,

NB94 0.00E+09 2R95 2. 89 E-94
1E99 1.01E-98 RUl06 2. 93 E-05
SB124 1. 82 E-94 SB125 2.57E-04
1125 ' 2.49E-96 1129 5.50E-06
CS134 2.44E-9I CS135 -7.17E-96
CS137 2. 99 E-91 CEt44 6.92E-95
EU152 2. 70 E-97 EUl54 7.71E-05
EU155 4.30E-96 RA226 5.7tE-02
TH239 8.93E-93 1112 3 2 8.17E+01-
U235 1. 50 E-91 U23tl 1. 97 E+01
NP237 5.42E-95 .PU238 2. 20E-03
PU239 9.57E-94 PU240 7.78E-04
PU241 2.14E-93 PU242 7. 87E-05 -

AM241 2.13E-94 'AM242 1.77E-Il
Aft 243 2. 29 E-95 CM242 9.19E-03
CM243 5.87E-95 CM244 1.45E-02

DISTANCE (M)
1609. l . 58 E-01 3200. 2.34E+01
4899. 3. 69E+ 01 6400. 1.26E+0!
8999. I . 49E+ 01 10000. 7.35E+09

13999. 9.92E+99

PAlli
CLOUD SHINE 7.9tE-05 CROUND SIf!NE 4.49E-91
DIRECT INHALATION 3. 70E-o t RESUS. INilALATIGN 1.02E+02
WATER INCESTION 9.99E+00 LEAFY VEC INCESTION 4. 09 E-91
ROOT !!aCrSTION 2.79E-06 MILK INCEST!ON 8. 00 E-92
BEEP INCESTIG'l 3.55E-92

ORCAN
- blf0LE BODY 1.93E+02 BONE 2.14E+03

LIVER 1.9tE+02 KIDNEY 5 . 58E+ 02
CONAD . 3.78E-91 LUNC 2.2tE+93
C. I .111ACT 1.81E+09 THYROID 3. 98E-91
SKIN 5. 32E-01

*

ACE CROUP
CHILD. 2.24E+01 "IT.EN 1.79 E+ 91
ADULT 6.32E+91

6-22



.

PATH NUMBER: 2
9 UNSATURATED ZONE WATER TRANSPORT

5 WIND EROSION

1 AQUIFER TRANSPORT

NUCLIDE AMOUNT
CI/M**3

H3 1. 200 E-92
Cl4 3.800E-94
S35 8. 600 E-95
CRSI 4. 300 E-92
MN54 2. 590 E-92
FE55 4. 300 E-92
C058 4. 399 E-92
CO60 1. 399 E-91
NI59 1.300E-93
Nf63 2.400E-91
ZN65 2. 000 E-93
FR99 4.800E-94
NB94 1. 440E-? 5
ZR95 2. 000 E-93
'IU)9 3.200E-96
RU106 2. 099E-93
SB124 5.990E-94
SB125 5. 000 E-94
1125 1. 500E-94
I129 6. 499E-97
CS134 4. 800E-92
CS135 3. 299E-96
CS137 8. 600 E-92
CE144 2.000E-93
EUI53 4.800E-96
EUl54 4.800E-95
EUI55 4.899E-95
RA2'.'6 1.150 E-95.

TII230 7.100E-96
'

'11I232 8.400E-97'

U235 3.200 E-06
U238 7.100E-95
NP237 4.600E-99
PU238 3.200E-95
PU239 4.399E-96
PU249- 6. 700 E-96
PU241 1. 650E-93
PU242- 2.400E-98
AM24I 3.600E-96
AM242 I . 600 E-97
AM'N!B ;) .100 E-07
CM242 2. 500 E-94
CM243 6. 000 E-08
CM244 1.900E-95

WILL RUN PROBLEM THROUGH UNSAT FOR 6.1752E+os 1100RS

.

^

.

{
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EROSION OITTPtTF

WE HAVE 15 BLOCKS OF TIME tHOUHm

9.1000E+93 0.1971E+05 0.152 t E+05 0.1599E+05 0.1632E+05 9.1665E+05
0.1683E+05 0.1688E+95 0.1698E+05 9.1798E+05 0.1718E+05 0.172BE+ 05
9.1738E+95 9.1743E+95 9.1748E+05

H3 0.00E+99 TUTAL DOSE FROM HYDRO 9.00E+00
Cl4 7.54E-94 TOTAL DOSE FROM HYDRO 1.04E-07
S35 1.19 E-95 TOTAL DOSE FROM HYDRO 1.64E-09
CA5I 9.42E-96 TOTAL DOSE FROM HYDHO 1.30E-09
MR54 2.24E-92 TOTAL DOSE FROM HYDRO 3. 09 E-06
FE55 1.52E-91 "IDTAL DOSE FROM HYDRO 2.10E-05
C058 2. 39 E-03 TOTAL DOSE FROM HYDRO 3.30E-07
C069 4.92E-91 "!DTAL DOSE FROM HYDRO 6. 79 E-05
NI59 3. 28E-93 1DTAL DOSE FROM HYDRO 4.53E-07
Nf63 6. 56 E-91 'IDTAL DOSE FROM HYDRO 9.03E-95
ZN65 1.39E-93 "IDTAL DOSE FROM HYDRO 1.98E-07
SR99 4.45E-95 TDTAL DOSE FROM HYDRO 6.14E-09

j NB94 U.99E+ee 'IDTAL DOSE FROM HYDRO 9.90E+00
i ZR95 8.16E-05 TDTAL DOSE FROM HYDRO 1.10 E-08' TE99 8.07E-96 TOTAL DOdE FROM HYDRO 1.IIE-09

RU196 3. 6 %'-93 TDTAL DOSE FROM HYDRO 4.98E-97
SB124 2.16E-87 TDTAL DOSE FROM HYDRO 2.9aE-1I
SBt25 1.23E-05 TOTAL DOSE FROM HYDRO l.70E-09
1825 4.27E-96 TOTAL DOSE FROM HYDRO 5.90E-lO
1829 1.61E-96 1DTAL DOSE FRON HYDRO 2.23E-10
CS134 1.9tE-01 TOTAL DOSE FROM HYDRO 2.64E-05
cst 35 t 76E-05 TWrAL DOSE FROM HYDRO 2.43E-09
CSI37 5.41E-91 TOTAL DOSE FROM HYDRO 7.47E-05
CE144 1.6IE-93 TOTAL DOSE FROM If5'DRO 2. 23 E-07
EUt32 1.56E-95 'IETAL DOSE FROK HYDRO 2.15E-09
EU154 1.69E-04 1DTAL DOSE FROM HYDRO 2. 33 E-08
EUISS 1.43E-94 T&TAL DOSE FROM HYDRO 1. 97E-08
RA226 2.40E-95 TOTAL DOSE FROM HYDRO 3.35E-09
TH230 2.43E-95 "IDTAL DOSE FROM HYDRO 3.35E-09
TH232 1.20E-05 TDTAL DOSE FROM HYDRO 1.65E-99
U235 3.40E-97 TOTAL DOSE FROM HYDRO 4.69E-II
U238 3. 6eE-07 TOTAL DOSE FROM HYDRO 4.97E.11
RP237 5.20E-99 TDTAL DOSE FROM HYDRO 7.18E-13-

PU238 2.52E-94 TOTAL DOSE FROM HYDRO 3.48E-08
PU239 6.82E-95 TOTAL DOSE FROM HYDRO 9.42E-09
FU244 6.8SE-95 ''IDTAL DOSE FROM HYDRO 9.50E-09
PU241 1.24E-92 TUTAL DOSE FROM HYDRO I.72E-06
PU242 4.23E-97 TOTAL DOSE FROM HYDRO -5.84E-Il

*

AM24i 4.12E-06 TOTAL DOSE FROM HYDRO 5.68E-te
AM242 9.e#E+90 1DTAL DOSE FROM HYDRO e.00E+09
AM243 2.37E-47 1DTAL DOSE FROM BYDRO 3.23E-11
CM242 5.78E-95 ~ TOTAL DOSE FROM HYDRO 7.9BE-09
CN243 6.62E-98 TDTAL DOSE FROM HYDRO 9.14E-12
CM244 2.38E-95 TOTAL DOSE FROM HYDRO 3.2aE-09
H3 9.99E+99 1DTAL DOSE FROM HYDRO 9.00E+00
Cl4 7.2tE-94 TOTAL DOSE FROM HYDRO 2.35E-07
S35 4.45E-06 TDTAL DOSE FROM HYDRO l.45E-09
CR51 6.35E-07 '!DTAL DOSE FROM HYDRO 2.070-10
MN54 1. 64 E- 92 'IDTAL DOSE FROM HYDRO 5.32E-06

'

FESS 1.69E-01 TOTAL DOSE FROM HYDRO 5.49E-05,

CO58 7.32E-94 TOTAL DOSE FROM HYDRO 2. 3a E- 07
C069 4.49E-9t TOTAL DOSE FROM HYDRO 1. 46 E-04
N159 3.14E-03 TOTAL DOSE FROM HYDRO 1.02C-96
NI63 6. 25 E-91 TOTAL DOSE FROM HYDRO 2. 43E-u )r

ZN65 9.3tE-04 TOTAL DOSE FROM llYDRO 3.our.-07
SR99 t .19E-94 TOTAL DOSE FROM HYDRO 3.37E-03
NB94 0.00E+0e TOTAL DOSE FROM HYDRO O.00E+00
ZR95 2.28E-05 -TOTAI. DOSE FROM HYDRO 7.42E-09
TC99 7.72E-06 "IDTAL DOSE FROM HYDRO 2.5tE-09

1
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RUl06 4. 70 E-93 TOTAL DOSE FROM HYDitO 1.53C-06.
S8124 1.32E-07 TOTAL DOSE FROM HYDRO 4.28E-1I
S8125 2.86E-05 TDTAL DOSE FROM HYDRO 9.36E-09
1125 1.97E-96 TUTAL DOSE FROM HYDRO 3.50E-lO
II29 1. 54 E-96 TOTAL DOSE FROM HYDRO 5.02E-10

|CS134 2. 38 E-91 TOTAL DOSE FROM HYDRO 7.74E-05
CS135 2.47E-95 TOTAL DOSE FROM HYDRO 0.047.-09 i

CS137 7.53E-91 T01 AL DOSE FROM HYDRO 2.43E-04 |
CE144 1.14E-03 TOTAL DOSE FROM HYDRO 3.70E-07 |

EU152 I.64E-95 TOTAL DOSF FRDM HYDno 5. 35 E- 09
'

EU134 1. 76 E-94 TOTAL DOSE FROM HYDRO 5.73C-08
EUIS5 1. 46 E-e4 "IDTAL DOSE FROM HYDRO 4. 74 E-08
RA226 4. 79 E-95 TOTAL DOSE FROM HYDRO l.53E-08
TTI230 2.61E-95 'IDTAL DOSE FROM HYDRO B.49E-09
TR232 1.29E-95 TOTAL DOSE FROM HYDRO 4.19E-09
U235 8.46F-97 TOTAL DOSE FROM HYDRO 2. 75 E- 19
U238 9.IIE-07 TOTAL DOSE FROM HYDRO 2.97E-10
NP237 I.IIE-96 TOTAL DOSF FROM HYDRO 3.6tE-12
PU238 3.52E-04 TOTAL DOsr. FROM HYDRO I.15E-07
PU239 9.56E-95 TOTAL DodE FROM HYDRO 3.1IE-08 l
PU249 9.65E-95 TOTAL DOSE FROM HYDRO 3.14E-OS |
PU?.41 1.71E-92 TOTAL DOSE FROM HYDRO 5.5HE-06
PI'242 5.93E-97 TOTAL DOSE FILOM HYDRO 1.93E-10
Aft 241 8.77E-96 TO7AL DOSE FROM HYDRO 2.85E-09
AM242 0.00E+99 TOTAL DOSE FROM HYDRO w.00E+99
AFC43 5.96E-97 TOTAL DOSE FROM HYDRO I.65E-19
CM242 7.07E-95 TOTAL DOSE FROM HYDft0 2. 30 E-08 |
CM243 1.49E 97 TOTAL DOSE FROM HYDRO 4.56E-1I i

CM244 4.99E-95 TOTAL DOSE FROM HYDRO l.62E-08
H3 0.09E+99 TOTAL DOSE FROM HYDRO 0.00E+0e
Cl4 5.7tE-05 TOTAL DOSE FROM HYDRO 1.08E-97
S35 .1.22E-97 rOTAL DOSE FROM HYDRO 2.3tE-19
CRSI 9.99E+99 TOTAL DOSE FROM HYDRO 9.90E+04
MN54 9.83E-94 TOTAL DOSE FROM HYDRO 1.86E-06
FE55 1.53E-92 TDTAL DOSE FROM HYDRO 190E-05
C058 1.54E-95 TUTAL DOSE FROM HYDRO 2.911:-03
CO68 3.49E-92 TUTAL DOSE FROM HYDRO 6.44E-05
NI59 2.48E-94 TOTAL DOSE FROM HYDRO 4.7tE-07
NI63 4.94E-92 TUTAL DOSE FROM HYDRO 9.36E-05
2N65 5.IIE-95 TOTAL DOSE FROM HYDRO 9.6aE-08
SR99 2.!3E-95 TOTAL DOSE FROM HYDRO 4.03E-08
NB94 0.00E+99 TOTAL DOSE FROM HYDRO 0.00E+09
ZR95 4.22E-97 TOTAL DOSE FROM HYDRO 8.00E-19
1t99 6.IIE-97 TDTAL DOSE FROM HYDRO 1.I6E-09
Rule 6 4. 91 E-94 TOTAL DOSE FROM HYDRO 9 . 30 E-07
SB124 5.77E-09 TOTAL DOSE FROM HYDRO 1.09E-lI i

SB125 5.34E-06 TOTAL DOSE FROM HYDRO I.OIE-08 |1125 1.72E-08 TOTAL DOSE FROM HYDRO 3.26E-fl |

1129 1.22E-97 TOTAL DOSE FROM HYDRO 2.32E-lO I

CS134 2.39E-02 TUTAL DOSE FROff HYDRO 4.53E-05 ICS133 2. 79 E-96 TOTAL DOSE FROM HYDRO 3.28E-09 |CS137 8. 43 E-92 TOTAL DOSE FROM HYDRO 1.60E-04 ;
CE144 6.59E-95 TOTAL DOSE FROM. HYDRO I.25E-07 iEUl52 1.42E-96 TOTAL DOSE FROM IIYDRO 2.70E-09 '

EU154 1.5tE-95 TOTAL DOSE FROM HYDRO 2.06E-08
EUl55 1.22E-95 TOTAL DOSE FROM ilYDRO 2.32E-03
RA226 7. 28E-06 TOTAL DOSE FROM HYDRO I . 3nr;-03
TH239 2. 30 E-96 TOTAL DOSE FROM IlYDRO 4.35E-09
TH232 1.14 E-06 TOTAL DOSE FROM AYDRO 2.15E-09
U235 I.65E-97. TDTAL DOSE FROM HYDRO 3.13E-le
U238 1. 79 E-97 TOTAL DOSE FROM HYDRO 3.4OE-10
MP237. l.86E-99 TUTAL DOSE FROM IIYDRO 3.53C-12
PU233 3.97E-#5 TOTAL DOSE FROM HYDRO 7. 52E-03 -
PU239 1.08E- 05 TOTAL DOSE FROM HYDRO 2.05E-08
PU24e 1.09E-95 TOTAL DOSE FROM HYDRO 2.06E-0E
PU248 1.99E-w3 TOTAL DOSE FROM HYDRO 3.60E-06
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! PU242 6.70E-88 TOTAL DOSE FROM llYDRO 1.27E-!C
Afl241 1.47E-e6 T9TAL DOSE FROM llYDRO 2.79E-09
AM242 9.00E+00 TOTAL DOSE FROM HYDRO 0.00E+0e
AM243 8.50E-08 TOTAL DOSE FROM HYDRO I.6tE-le
CM242 6.9hE-ub TOTAL DOSE FROM HYDRO 1.32E-08
CM243 2.33E-98 'IDTAL DOSE FROM HYDRO 4.42E-lI
CM244 8.28E-06 TOTAL DOSE FROM HYDRO 1.57E-08

,

H3 9.99E+00 TOTAL DOSE FROM HYDRO 0. eeE+ 0ei

Cl4 6.87E-96 'IDTAL DOSE FROM HYDRO 3.02E-08
S35 1. eeE-98 'IDTAL DOSE FROM HYDRO 4.40E-lI
CR51 9.eeE+99 TOTAL DOSE FROM HYDRO 8.ceE+99
MN54 1.97E-94 'IDTAL DOSE FROM HYDRO 4.69E-07

,

FESS 2.4IE-83 'IDTAL DOSE FROM HYDRO I.enE-05
C058 1.ISE-96 TOTU. DOSE FROM HYDRO 5.07E-09
C06e 4.etE-03 TOTAL DOSE FROM HYDRO 1.74E-95
NI59 2.98E-45 'IUTAL DOSE FROM HYDP.3 1.3tE-97
NI63 5.93E-93 'IDTAL DOSF- FROM HYDRO 2.60E-05
ZN65 5.36E-96 TOTAL DOSE FROM HYDRO 2. 36 E-08
SR94 8.71E-e6 'IDTAL DOSE FROM HYDRO 3.83E-08
NB94 9.00E+90 TOTTL DOSE FROM HYDRO 4.00E+00
ZR95 3. 84 E-98 TUTAL DOSE FROM HYDRO 1.34E-te
TE99 7. 34E-98 'IDTAL DOSE FROM HYDRO 3.23E-10
Rule 6 1.17E-94 'IDTAL DOSE FROM HYDRO 5.12E-07
SB124 1.58E-99 TDTAL DOSE FROM HYDRO 6.96t;-12

SB125 2.2eE-96 TOTAL DOSE FROM HYDRO 9.69E-09
I125 I 18E-99 TOTAL DOSE FROM HYDRO 5.10E-12
1129 1.47E-98 'IDTAL DOSE FROM HYDRO 6.45E-11
CS134 4.6tE-93 TOTAL DOSE FROM HYDRO 2.03E-05
CS135 5. 39 E-97 'IDTAL DOSE FROM HYDRO 2.46E-99
CS137 1.69E-92 'IDTAL DOSE FROM HYDRO 7.40E-05
CE144 7. 95 E-96 TDTAL DOSE FROM HYDRO 3.10E-98
EU152 1.93E-87 'IDTAL DOSE FROM HYDRO 8.50E-19
EUl54 2.84E-96 TOTAL DOSE FROM HYDRO 8.97E-99
EU155 1.65E-96 TOTAL DOSE FROM HYDRO' 7.23E-09
RA226 2.31E-96 TDTAL DOSE FROM HYDRO I. ele-98
TH234 3.15E-87 TOTAL DOSE FROM HYDRO 1.38E-09
TH232 1.94E-97. TOTAL DOSE FROM HYDRO 8.54E-19
U235 6.79E-08 TOTAL DOSE FROM HYDRO 2.98E-te
U238- 7.49E-98 TOTAL DOSE FROM HYDRO 3.29E-19
NP237 6.5tE-19 TOTAL DOSE FROM HYDRO 2. 86 E- 12
PU238 7.94E-96 TOTAL DOSE FROM HYDRO 3.49E-98
PU239 2.16E-46 TOTAL DOSE FRCM HYDRO 9. 49 E-09
PU240 2.18E-96 'IDTAL DOSE FROM HYDRO 9.58E-#9
PU241 3.78E-84 TOTAL DOSE FROM HYDRO 1. 66 E-06

: PU242 1.34E-48 "IDTAL DOSE FROM HYDRO 5.89E-lI
AM241 5.14E-97 "IDTAL DOSE FROM HYDRO 2.26E-99
AM242 e.90E+98 TOTAL DOSE FROM HYDRO 9.00E+04
AM243 2.97E-08 TOTAL DOSE FROM HYDRO I.30E-10
CM242 2.97E-96 TOTAL DOSE FROM HYDRO 9.1IE-49
CM243 8.14E-99 'IDTAL DOSE F90M HYDRO 3.57E-1I
CM244 2.88E-96 'IDTAL DOSE FROM HYDRO 1. 27 E-08
H3 8.99E+ee TOTAL DOSE FROM HYDRO 9. % F.+0e
Cl4 3.30E-96 'IDTAL DOSE FROM HYDRO 1.$3E-97

i S35 4.34E-88 *1VFAL DOSE FROM HYDRO 1. VIE-19
CRSI 9.00E+94 'IDTAL DOSE FROM HYDRO 8.46E+44
MN54 4. 99 E-44 TOTAL DOSE FROM HYDRO 2.19 E-96
FESS 7.47E-93 "IDTAL DOSE FROM HYDRO 3. 28E-95
C058 4.89E-96 TDTAL DOSE FROM HYDRO 2.15E-08

' C060 1.9IE-92 'IDTAL DOSE FROM HYDRO 8.41E-95
N159 1.43E-94 TOTAL DOSE FROM HYDRO 6.3eE-07
NI63 2.85E-92 'IWFAL DOSE FROM HYDRO l.25%-94
2N65 ? A9E-95 TOTAL. DOSE FROM HYDRO 1. 99 E-07
SR99 1.38E-45 'IUFAL DOSS FROM HYDRO 6.97E-98
NB94 8.00E+4e 'IDTAL DOSE FROM EYDRO e. gee + 4e

ZR95 1.27E-97 TUFAL DOSE FROM HYDRO 5.60E-te
TC99 3.33E-07 'IUFAL DOSE FROM HYDRO l.55E-99
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Rule 6 2.23E-94 TOTAL DOSE FROM HYDRO 9.79E-07<

SB124 2.l'',6 99 TOTAL DOSE FROM HYDRO 9.34E-12*

9H125 3.45t.-96 TOTAL DOSE FROM IlYDRO l.52E-08
1125 4.87E-99 TOTAL DOSE FROM HYDRO 2.14 E- I l
I129 7.86E-98 TOTAL DOSE FROM HYDRO 3.10E-ie
CS134 1.12E-92 TOTAL DOSE FROM IIYDRO 4.90E-03

! CS135 1.37E-06 TOTAL DOSE FROM HYDRO 6.02E-09
CS137 0 13E-92 TOTAL DOSE FROM HYDRO 1.81E-04
CE144 U.28E-95 TOTAL DOSE FROM HYDRO 1.44E-97
EU152 7.62E-97 TOTAL DOSE FROM HYDRO 3. 35 E-04
EU154 8.93E-46 TOTAL DOSE FROM HYDRO 3.33E-#8
EUl55 6.46E-96 TOTAL DOSE FROM HYDRO 2.84E-08
RA226 3. 96 E-96 TOTAL DOSE FROM HYDRO I.74E-08
1112 3 6 1.24E-96 TOTAL DOSE FROM HYDRO 5.45E-09
TH232 1.23E-96 'IDTAL DOSE FROM HYDRO 5.4tE-09
U235 1.98E-97 TOTAL DOSE FROM HYDRO 4.73C-10

3 U238 1.41E-07 'IDTAL DOSE FROM HYDRO 6.20E-10 i

'

NP237 1. 97 E-99 1DTAL DOSE FROM HYDRO 4.71E-12
PU238 1. 94 E-05 TOTAL DOSE FROM HYDRO 8.53E-08
PU239 5.26E-96 TOTAL D6SE FROM HYDRO 2.31E-08
PU244 5. 33 E-96 'IDTAL DC ftE FROM HYDRO 2. 34 E-08

TOTAL 'osa FROM HYDRO 4.06E-06i PU241 9. 24E-94 s
j PU242 3. 26 E-08 'IDTAL DOSE FROM HYDRO 1.43E-le

AM241 8.47E-47 TOTAL DOSE FROM HYDRO 3.72E-09'

AM242 9.eeE+99 TOTAL DOSE FROM HYDRO 0.00E+00
AM243 4. 89 E-98 WTAL DOSE FROM HYDRO 2.15E-te
CM242 3.21E-96 T0fFAL D06E FROM HYDRO I.41E-08
CM243 1. 34E-68 TOTAL DOSE FROM HYDRO 5. 88 E- l I,

CfHl44 4.74E-96 TDTAL DOSE FROM HYDRO 2. 0 ele-08
B3 9.99E+0e TOTAL DOSE FROM HYDRO 0.00E+06
Cl4 2.5tE-45 'IDTAL DOSE FROM HYDRO 2.13E-07
S35 3.94E-48 TOTAL DOSE FROM HYDRO 2.57E-le
CRSI- e.40E+44 1DTAL DOSE FROM HYDRO 0.00E+00
MN54 3.71E-94 'IDTAL DOSE FROM HYDRO 3.14E-06
FESS 5.83E-43 'IDTAL DOSE FROM HYDRO 4.93E-05,

C058 3.36E-06 'IDTAL DOSE FROM HYDRO 2. 84 E-08
'

C064 1.45E-92 1DTAL DOSE FROM HYDRO 1.23E-04
R159 1. 99 E-04 'IDTAL DOSE FROM HYDRO 9. 23 E-07
N163 2.16E-02 'IDTAL DOSE FROM HYDRO l . 83E- 04
ZN65 1.83E-95 1DTAL DOSE FROM 11YDRO l.55E-074

SR98 1.45E-95 'IDTAL DOSE FROM HYDRO 8.86E-08.

ND94 0. tee +0e TOTAL DOSE FROM HYDRO e. 00E+ 00 -
ZR95 8.661i-88 TOTAL DOSE FROM HYDfiO 7.34E-10
'It99 2.68E-97 TOTAL DOSE FROM HYDRO 2.27E-09
Rule 6 1.7tE-04 TOTAL DOSE FROM HYDRO 1.43E-06,

'
S5124 1.42E-99 TOTAL DOSE FROM HYDRO l.2eE-1i
S5125 2.6eE-06 M TAL DOSE FROM HYDRO 2.20E-08
1125 3.28E-99. 'IDTAL DOSE FROM HYDRO 2.78E-11
1829 5.36E-98 TOTAL DOSE FROM HYDRO 4.54E-te
CS134 8.72E-93 "IDTAL DOSE FROM HYDRO 7. 38E-05
CSI3S 1.98E-96 'lVTAL DOSE FROM HYDRO 9.16E-09
CS137 3.25E-92 "IDTAL DOSE-FROM HYDRO 2.75E-04
CEI44 2.43E-05 'IDTAL DOSE FROM HYDRO 2.86E-07
EUl52 5.89E-07 "IDTAL DOSE FROM HYDRO 4.99E-09
EUI54 6.20E-46 'IDTAL ' DOSE FROM HYDRO 5.25C-08!

EUISS 4.98E-96 1DTAL DOSE FROM HYDRO 4. 22 E-08
RA226 ~3.95E-66 1UTAL DOSE FROM HYDRO ' 2. 58E-08

' TH234 9.61E-07 "IUTAL DOSE FROM HYDRO 8.14E-09
FH232 1.17E-46 'IDTAL DOSE FROM HYDRO 9.94E-09
U235 8.16E-98 . TOTAL DOSE FROM HYDRO 6.9IE-le
U238 1.20E-07- TUTAL DOSE FROM HYDRO .1.82E-09
NF237 .d.19E-te TOTAL DOSE FROM HYDRO .6.94E-12
PU238 -1.53E-95 TOTAL DOSE FROM HYDRO l.3eE-97
PU239 4.14E-96 TOTAL DOSE FROM HYDRO 3.50E-08
FU24# 4.19E-46 TOTAL DOSE FROM HYDRO 3.55E-93
PU241 7.27E-04 'IDTAL DOSE FROM HYDRO 6.16E-06

I
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PU?42 2. 56 E-08 TOTAL DOSE FROM !!YDit0 2.17E-10
AM241 6.46E-67 TOTAL DOSE FROM IIYDRO 5.47E-09
AM242 0.00E+00 TOTAL DOSE FROM !!YDilO u . oo E+ 00
AM24J 3.74E-03 TOTAL DOSE FROM llYDRO 3.17E-10
CM242 2.34E-96 TOTAL DOSE FROM !!YDit0 1.98E-08
CM243 I.92E-08 TOTAI. DOSE FROM 11YDRO 8.66E-Il'

CM244 3.6|E-06 TOTAL DOSE FROM HYDHD 3.061;-08

H3 e.90E+0e TOTAL DOSE FROM HYDRO 0.00E+0e
Cl4 9.24E-06 TOTAL DOSE FROM HYDHO 2.41E-07
S35 1.05E-98 TOTAL DOSE FROM HYDRO 2.741;-10

CRSI 0.9eE+0e TOTAL DOSE FROM llYDRO 0.out+00
MM54 1.34E-94 TOTAL DOSE FROM HYDRO 3.49E-06
FE55 2.28E-93 TOTAL DOSE FROM HYDRO 5.95E-05
C058 1.14E-96 TOTAL DOSE FROM HYDRO 2.98E-03
C06e 5.3tE-93 TOTAL DOSE FROM HYD!to 1. 3D E-04,

NI59 4. o l E-05 TOTAL DOSE FROM IIYDRO I.04E-Ob
PI63 . 7.95E-93 M TAL DOSE FROM HYDRO 2.07E-04
ZN65 6.6eE-06 TOTAL DOSE FROM IIYDRO l.721;-07

SR99 4.8tE-06 TOTAL DOSE FROM IIYDRO 1. 25 E-97
NB94 6.99E+09 W TAL DOSE FROM llYDRO ** . 00 E+ 06
ZR95 2.94E-98 TOTAL DOSE FROM IIYDRO 7.e4E-le

~
TC99 9.87E-98 T")TAL DOSE FROM HYDRO 2.57E-09
RU196 7.22E-05 TUTAL DOSE FROM 8tYDRO l.801;-06

SB124 6.9eE-te TOTAL DOSE FROM IlYDRO 1.56r- t
SB125 1.19 E-96 TDTAL DOSE FROM HYDRO 3. I l'.3 38
1125 I.19E-99 'IDTAL DOSE FROM HYDRO 2.87E-1I
i129 1.97E-08 'lVTAL DOSE FROM HYDRO 5.14E-10
CSl34 3.56E-93 TOTAL DOSE FROM HYDRO 9. 26 E-05
CS135 - 4.44E-87 TDTAL DOSE FROM HYDRO 1.16E-08

.CS137 1.33E-92 TDTAL DOSE FP9M !!YDRO 3.47E-04
CE144 8. 79 E-66 TOTAL DOSE FROM ITYDRO' 2.29E-07
EUl52 2.24E-@7 *1DTAL DOSE.FROM HYDRO 5.82E-09
EU154 2.35E-@6 TOTAL DOSE FROM HYDRO 6.12E-08
EU155 1. 89 E-96 ' TOTAL DOSE FROM HYDRO 4. 9 I E-08
RA226 1. 35 E-96 TOTAL DOSE FROM IIYDRO 3.5tE-03
'lll23e 3. 65 E-97 TOTAL DOSE FROM HYDRO 9. 51 E-09
70232 5.17E-07 MTAL DOSE FROM liYDRO 1. 35 E-08

'

U235 3.75E-98 "IUTAL DOSE FROM HYDRO 9.77E-10
U238 . e.07E-98 "IVTAL DOSE FROM HYDRO l.53E-09-
MP237 3.68E-te TOTAL DOSE FROM llYDRO . 9.57E-12
PU238 6. 28E-96 "IDTAL DOSE FROM HYDRO l.63E-07
PU239 I . 69 E-96 TOTAL-DOSE FROM HYDRO 4.4IE-06
PU244 I.72E-06 TOTAL DOSE FROM HYDRO 4.40E-08
PU241 2.98E-84 TOTAL DOSE FROM IIYDRO 7.76E-06
PU242 1.05E-08 TOTAL DOSE FROM HYDRO 2.73E-10
Afl241 2.9eE-97 ' TOTAL DOSE FROM HYDRO 7.55E-09
AM242 0.00E+#9 TOTAL DOSE FROM HYDRO 0.00E+00
AM243 - !.68E-98 TOTAL DOSE FROM IIYDRO 4.371;-10
CM242 1.02E-06 TOTAL DOSE FROM HYDRO 2. b". E-03 '
CM243 4. 59 E-99 . TOTAL DOSE FROM HYDitO 'l.19E-10
CM244 1.62E-06 TOTAL DOSE FROM HYDRO 4. 20E- on
R3 0.00E+69 TOTAL DOSE.FROM IIYDRO 0. 00D 00
.Cl4 1.67E-95 TOTAL DOSE FROM llYDRO 2.45E-07
S35 - 1.87E-08 TOTAL DOSE FROM HYDRO 3 73E-10 <

CRSI- 0.00E+0e TOTAL DOSE FROM llYDRO 0.not-OJ
MN54 2.42E-94 TOTAL DOSE FROM IIYDRO - 3,54E-06
FE55 4.21E-03 TOTAL DOSE FilOM HYDRO b .17E-84
C058 2.03E-06 M TAL DOSE >HOM IlYDRO 2. 9 4E-03
C066 9.6eE-03 TOTAL DOSE FROM llYDit0 - 1, 41 E- 04

N159 7. 26 E-05 TOTAL DOSE FROM !!YDRO. 1.44.E-u6
Nf63 I.44E-02 TOTAL OOSE FROM IIYDRO 0.IiE-04
ZN65 I .19 E-05 . TOTAL DOSE FROM llYDRO 1.74E-n7
SR90 9. 74 E-e6 TOTAL DOSE FROM IIYDRO 1.43Z-07
NB94 0.00E+09 - TOTAI. DOSE FROM !!YDito d.Out+00
ZR95 5. 2 t E-e*! TOTAL DOSE-FROM IlYDRO -7.b32-10
TC99 1. 79 E-07 - = TOTAL DOSE FROM llYDRO 2.62E-09
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RU196 1.38E-04 TOTAL DOSE FROM llYDRO 2. m:E-06
SBl24 1.19E-09 TOTAL DOSE FROM HYDRO 1.73C-Il
SDI25 2.43E-06 TOTAL DOSE FROM HYDRO 3. 55 E-08
1125 1.95E-09 TOTAL DOSE FROM HYDRO 2.86C-Il
I129 3.37E-98 TDTAL DOSE FROM HYDRO 5.23E-le
CSI34 6.66E-93 TOTAL DOSE FROM HYDIW 9 . 75 E-05
CSI35 8.34E-97 TOTAL DOSE FROM HYDRO 1.22E-48
CS137 2.59E-92 TOTAL DOSE FROM HYDRO 3.67E-04
CE144 1.58E-95 TOTAL DOSE FROM HYDRO 2.32E-07
EU152 4.08E-97 TOTAL DOSE FROM HYDRO 5.97E-09
EU154 4.29E-96 TOTAL DOSE FROM HYDRO 6. 28 E-08
EU155 3.44E-96 TOTAL DOSE FROM HYDRO 5.04E-08
RA226 2. 65 E-96 TOTAL DOSE FROM HYDRO 3.80C-08
TH239 6.67E-97 TOTAL DOSE FROM HYDRO 9.76E-09
TH232 9.6iE-97 TOTAL DOSE FROM HYDRO I . 4 i E-08
U235 7. 60 E-98 'IDTAL DOSE FROM HYDRO 1.1IE-09
U238 1. 26 E-97 TDTAL DOSE FROM HYDRO I.85E-09
NP237 7.29E-10 TDTAL DOSE FROM HYDRO 1.0?E-1I
PU238 1.18E-95 TOTAL DOSE FROM HYDRO 1.72E-07
PU239 3.18E-06 TOTAL DOSE FROM HYDRO 4. 65 E- 08
PU249 3. 23 E-06 "IUTAL DOSE FROM HYDRO 4.730-08
PU241 5.59E-#4 TOTAL DOSE FROM HYDRO B. IDE-06
PU242 1.97E-98 TOTAL DOSE FROM HYDRO 2.88E-10
AM241 5.75E-97 TOTAL DOSE FROM HYDRO 8.43E-09
AM242 9.99E+99 1DTAL DOSE FROM HYDRO 0.04E+09
AM243 3.33E-98 TOTAL DOSE FROM HYDRO 4.88E-10
CM242 2.99E-96 TOTAL DOSE FROM HYDRO 2.93E-98
CM243 9.19E-99 TOTAL DOSE FROM HYDRO 1.33E-10
CM244 3.2tE-w6 TOTAL DOSE FROM HYDRO 4.7tE-08
H3 9.99E+99 TDTAL DOSE FROM HYDRO 0.00E+oe
Cl4 1. 68E-95 TOTAL DOSE FROM HYDRO 2.47E-07'

S35 1.83E-98 TUTAL DOSE FROM HYDRO 2.68E-10
CRSI 9.99E+99 TOTAL DOSE FROM HYDRO 9.99E+09
MN54 2.42E-94 TOTAL DOSE FROM HYDRO 3.54E-06
FESS 4.28E-93 TOTAL DOSE FROM HYDRO 6.28E-95
C058 1.97E-96 TOTAL DOSE FROM HYDRO 2. &# E-98
CO6e 9. 65 E-93 TOTAL DOSE FROM HYDRO 1. 4 t E-94
NI59 7.31E-95 TOTAL DOSE FROM HYDRO I.97E-96
NI63 1.45E-92 TOTAL DOSE FROM HYDRO 2.12E-94
ZM65 1.18E-95 'IDTAL DOSE FROM HYDRO 1. 73 E-07
SR99 1. 99 E-95 TDTAL DOSE FROM HYDRO I.69E-07
NB94 0.00E+99 'IDTAL DO6E FROM HYDRO 9.99E+99
ZR95 5.94E-98 TDTAL DOSE FROM HYDRO 7.38E-19
TC99 1. 89 E-97 TOTAL DOSE FROM HYDRO 2.63E-09
Rule 6 1.44E-94 "DTAL DOSE FROM HYDRO 2.12E-96
SB124 1.29E-99 TOTAL DOSE FROM HYDRO 1.89C-Il
SB125 2.73E-96 TOTAL DOSE FROM HYDRO 4.000-08
1825 1.88E-99 TUTAL DOSE FROM HYDRO 2.76E-II
1829 3. 69 E-98 TOTAL DO6E FROM HYDRO 5.2?E-19
CS134 6.86E-93 TOTAL DOSE FDOM HYDRO 1.09E-04
CS135 8.6tE-97 TOTAL DOSE FROM HYDRO l . 26 E-98
CS137 2.59E-92 TOTAL DOSE FROM HYDRO 3. 79 E-04
CE144 1.58E-9L '!VTAL DOSE FROM HYDRO 2.3tE-07
EUI52 4.12E-97 'IDTAL DOSE FROM HYDRO 6.94E-99
EU154 4.34E-96 TDTAL DOSE FROM HYDRO 6.35E-08
EU155 3.48E-96 TOTAL DOSE FROM HYDRO 5.09E-08
RA226 2.86E-06 TOTAL DOSE FROM HYDRO 4.19E-w8
TH239 6.74E-97 TOTAL DOSE FROM HYDRO 9.88E-99
11123 2 9.89E-97 TOTAL DOSE FROM HYDRO 1.44E-98
U235 8.53E-98 TDTAL DOSE FROM HYDRO 1.25E-99
U238 1.44E-97 TDTAL DO6E FROM HYDRO 2.12E-99
NP237 7.98E-19 TOTAL DOSE FROM FYDRO l.17E-1I
PU238 1. 22E45 TUTAL DOSE FROM HYDRO I.78E-07
PU239 3. 28E-06 TUTAL DO6E FROM HYDRO 4. 86E-98
PU244 3.33E-96 TDTAL. DOSE FROM HYDRO 4.88E-98
PU241 5.77E-94 TDTAL DOSE FROM HYDRO 8.43E-96

,
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PU242 2.93E-08 TOTAL DOSE FROM !!YDRO 2.90E-10
AM241 6.29E-07 TOTAL DOSE FROM llYDRO 9.22E-09
AM242 0.00E+00 TOTAL DOSE FROM HYDRO 0.04E+00
A?I243 3. 64 E-08 TOTAL DOSE FROM HYDRO 5.33E-10
CM242 2.16E-96 TOTAL DOSE FROM HYDRO 3.16 E-08
CM243 9.95E-09 TOTAL DOSE FROM HYDRO 1.46E-10
CH244 3. 5 t E-96 TOTAL DOSE FROM HYDRO 5.14E-08
H3 0.00E+99 TOTAL DOSE FROM HYDRO 6.0eE+00
Cl4 1.69E-05 TOTAL DOSE FROM HYDRO 2. 47 E-07
S35 1.78E-08 TOTAL DOSE FROM IlYDRO 2.60E-10
CR51 0.90E+ee TOTAL DOSE FROM HYDRO 9.00E+00
MN54 2. 40E-04 TOTAL DOSE FROM HYDRO 3.5IE-06
FE55 4.3|E-93 TOTAL DOSE FROM HYDRO 6. 32 E-95
C058 1.90E-96 "IY)TAL DOSE FROM llYDRO 2.78E-08
CO69 9.66E-93 TOTAL DOSE FROM HYDRO 1. 4 8 E- 04
NI59 7.32E-95 TOTAL DOSE FROM HYDRO 1.97E-06
NI63 1. 45 E-92 "IVTAL DOSE FROM IIYDRO 2.13E-04
ZN65 1.17E-95 TOTAL DOSE FROM HYDRO 1. 72 E-07
SR99 1.29E-95 M TAL DOSE FROM !!YDRO l.76E-07
NB94 U.00E+00 TOTAL DOSE FROM liYDRO 0. 00 Ev 00
ZR95 4.83E-98 'IY)TA'. DOSE FROM HYDRO 7. 00E- 10
TC99 1. 80 E-07 TOTAL DOSE FROM IlYDRO 2.64E-09
RUl#6 1.49E-94 TOTAL DOSE FROM HYDRO 2.17 E-06
SB124 1.36E-99 W TAL DOSE FROM HYDRO 2.00E-Il
SB125 3.02E-96 TOTAL DOSE FROM HYDRO +.42E-08
Il25 f.89E-99 %TAL DOSE FROM HYDRO 2.63E-ll
I129 3.6iE-98 TOTAL DOSE FROM HYDRO 5. 2ilE- 10
CSI34 6.96E-03 TOTAL DOSE FROM HYDRO 1.02E-04
CSI35 8.77E-97 TOTAL DOSE FROM HYDRO 1.290-08
CSl37 2.63E-02 TOTAL DOSE FROM HYDRO 3. 86 E-04
CEI44 1.57E-05 TOTAL DOSE Fh0M HYDRO 2. 30 E-07
EUl52 4.14E-07 TOTAL DOSE FROM HibMO 6.07E-09
EU154 4.35E-06 "lVTAL DOSE FROM IIYDRO 6.38E-08
EUl55 3.49E-96 TOTAL DOSE FROM HYDRO 5.IIE-03
RA226 3. 93 E-06 TOTAL DOSE FROM HYDRO 4.436-08
TH230 6.78E-07 TOTAL DOSE FROM HYDRO 9.93E-09
'Ill232 9.88E-07 'IVTAL DOSE FROM HYDRO 1.45E-08
U235 9.41E-98 TOTAL DOSE FROM HYDRO 1. 38E-09
U238 I.62E-97 TOTAL DOSE FROM HYDRO 2.37E-09
NP237 8.56E-10 TOTAL DOSE FROM HYDRO l.25E-l1
PU238 1.24E-05 TOTAL DOSE FROM HYDRO 1.8tE-07
PU239 3.34E-96 TOTAL DOSE FROM HYDito 4. 89 E-08
PU240 3.39E-96 TIFFAL DOSE FROM HYDRO 4.97E-08
PU241 5.87E-04 TOTAL DOSE FROM HYDRO 8. 60 E-06
PU242 2.97E-98 TOTAL DOSE FROM HYDRO 3.03E-10
AM241 6.75E-07 TOTAL DOSE FROM HYDRO 9 . 89 E-09
AM242 0.09E+09 TOTAL DOSE FROM HYDRO 0.00E+00
AM243 3. 9 t E-08 TOTAL DOSE FROM HYDRO 5.72E-10
CM242 2.27E-06 TOTAL DOSE FROM !!YDRO 3.33E-08
CM243 1.07E-08 TOTAL DOSE FROM llVDRO l.5bE-10
CM244 3.77E-06 TOTAL DOSE FROM llYDRO 5.52E-08
H3 - 0.00E+00 TOTAL DOSE FROM IIYDRO 0.04E+00
Cl4 1.69E-05 TOTAL DOSE FROM HYDRO 2.47E-07
S35 1. 72 E-98 TOTAL DOSE FROM HYDRO 2.52E-10
CR51 0. 00 E+ 00 TOTAL DOSE FROM HYDRO 0.00E+00

- MN54 2.38E-04 TOTAL DOSE FROM HYDRO 3.49E-06
FESS 4.32E-03 TOTAL DOSE FROM IIYDRO 6.33E-OS
C058 1. 83 E-06 TOTAL DOSE FROM HYDRO 2. t-(E- 08

l CO60 9 . 65 E-03 TOTAL DOSE FROM HYDRO 1. 4 s t'-04.

| N159 7. 33 E-95 TOTAL DOSE FROM llYDRO 1.07E-06
NI63 1. 45 E-92 TOTAL DOSE FROM HYDRO 2.135-04,

! ZN65 1.16E-05 TOTAL DOSE FROM IIYDRO 1.70E-07
SR90 1.3 t E-05 TOTAL DOSE FROM HYDRO 1.92E-07
NB94 0.00E+00 TOTAI. DOSE FROM HYDRO 0.00E+00
ZR95 4.63E-08 TOTAL DOSE FROM HYDit0 6.78E-10
TC99 1.80E-07 TOTAL DOSE FROM HYDRO 2.64E-09
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RU196 1.5tE-94 TOTAL DOSE FROM llYDRO 2.2iE-06
Sis s24 1.42E-09 TOTAL DOSE FROM HYDRO 2.09E-lI
SB125 3. 30 E-96 TOTAL DOSE FROM HYDRO 4.83E-08
1125 1.71E-99 TOTAL DOSE FROM HYDRO 2.51E-11
1829 3.6tE-98 TOTAL DOSE FROM HYDRO 5.29E-10

, - CSI34 7.91E-03 'lVTAL DOSE FROM HYDito 1. 03 E-04
CSI35 8.87E-97 TOTAL DOSE FROM HYDRO 1.30E-98
CS137 2.66E-92 TOTAL DOSE FROM HYDRO 3. 90E-94
CE144 1.55E-95 TOTAL DOSE FROM HYDRO 2.27C-97
EU152 4.15E-97 TOTAL DOSE FROM HYDRO 6. 03 E-99
EUl54 4. 36 E-96 TOTAL DOSE FROM HYDRO 6. 38E-08
EUI55 3. 49 E-96 TOTAL DOSE FROM 'IYDRO 5. I I E-08
RA226 3.16E-96 TOTAL DOSE FROM FYDRO 4.63C-08
TII239 6. 79 E-97 MTAL DOSE FROM 11YDRO 9. 95 E-09
TB232 9.92E-97 MTAL DOSE FROM IdYDRO 1.451;-08

'U235 l.02E-97 TOTAL DOSE FRvM BYDit0 1. 50 E-09
U238 1.78E-97 TOTAL DOSE FROM HYDRO 2.t,lE-09
NP237 9.96E-19 TOTAL DOSE FROM HYDRO l.33E-11
PU238 1.2SE-95 WTAL DOS 7. FROM HYDRO 1.83C-97
PU239 3.38E-96 TOTAL DOSE FROM HYDRO 4.94E-98
PU249 3.43E-96 TOTAL DOSE FROM HYDRO 5.03E-08
PU241 5.93E-94 TOTAL DOSE FROM RYDRO 8. 69 E-06
PU242 2.99E-98 TUTAL DOSE FROM HYDPD 3.36E-19
AM241 7.15 E-97 TOTAL DOSE FROM HYDRO l.03E-08
AM242 9.90E+99 TOTAL DOSE FROM HYDRO 0.00E+99
AM243 4.13E-98 TOTAL DOSE FRON HYJRO 6. 06 E- 19
CM242 2.36E-96 TOTAL DOSE FROM HYDRO 3.46E-98
CH243 1.13E-98 TOTAL DOSE FROM HYDRO I 65E-19
CM244 3.98E-96 TOTAL DOSE FROM HYDRO 5.84E-98
H3 0.00E+99 'lVTAL DOSE FROM HYDRO - 0.00E+39
Cl4 1.69E-95 TOTAL DOSE FROM HYDRO 2.43E-#7
S35 I.67E-98 "ll)TAL DOSE FROM HYDRO 2.44E-IO
CR51 0.99E+99 M TAL DOSE FROM HYDRO 0.00E+04
MN54 2.36E-94 M TAL DOSE FROM HYDRO 3.46E-06
FE55 4.32E-93 TOTAL DOSE FROM HYDRO 6.33E-05
C058 1. 75 E-96 TOTAL DOSE FROM EYDRO 2.57E-08
C069 9.64E-93 WTAL DOSE FROM HYDRO 1. 4 t E-04
N159 7.33E-95 'lVTAL DOSE FROM HYDRO 1.97E-06
NI63 1.45E-92 % TAL DOSE FROM HYDRei- 2.13E-04
ZN65 1.15 E-95 TOTAL DOSE FROM HYDRO 1. 60E-07
SR99 1.41E-95 TOTAL DOSE FROM HYDRO 2.06E-07
NB94 9.99E+99 TOTAL DOSE FROM HYDRO 0.00E+09
2R95- 4.43E-98 TUTAL DOSE FROM HYDRO 6.49E-10
11:9 9 1.89E-97 "lVTAL DOSE FROM HYDRO 2.64E-09
RUI66 1.52E-94 TOTAL DOSE FROM HVDRO 2.23E-06

i SB124 1.47E-99 "lVTAL DOSE FROM HYDRO 2.13E-II
SB125 3.55E-96 TOTAL DOSE FROM HYDRO 5.2tE-08
1125 1.63E-99' TOTAL DOSE FROM HYDRO 2. 39 ~.- I I

-1129 3.61E-98 TOTAL DOSE FROM HYDRO 5.296-19
CS134 '7.92E-93 TOTAL DOSE FilOM HYDRO 1.03C-04
CS135- 8.92E-97 TOTAL DOSE FROM EFDRO - 1.31C-08
CS137 2.68E-92 TOTAL DOSE FROM fi'.'DRO 3.92E-04-
CEI44 1.54E-95 ' TOTAL DOSE FRO % HYDRO 2.25C-07
EU152 4.15E-97 TOTAL DOSE FF?dM I!YDRO .6.03E-09
EU154 4.36E-06 TOTAL DOSE FitOM HYDitO 6.38E-08
EUl55 3.49E-96 ' TOTAL DOSE FROM HYDRO 5.IIE-08

: RA226 3.27E-96 TOTAL- DOSE FROM HYDAO 4. ?llr.-08
TIl239 .6.89E-#7 'lVTAL DOSE FRON HYDRO 9.95E-09
TH232 9.93E-97 TOTAL DOSE FROM IlYDRO -1.45L-08
U235 1.10E-97 TOTAL DOSE FROM HYDRO I.61C-09

.U238 1.93E-97' "lVTAL DOSE FROM HYDRO 2.82E-09'

-NP237 9.47E-19 TOTAL DOSE FROM HYDRO : 1.396-11
PU238 1. 26 E-95 TOTAL DOSE FROM HYDRO 1.8)E-07
PU239 3. 40E-06 TOTAL DOSE FROM HYDRO 4.976-08
PU249 3.45E-96 'TOTAI. DOSE FROM HYDHO 5.06E-08
PU241 5. 96 E-94 "IDTAL DOSE FROM HYDRO 8.74E-06
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PU242 2.10E-08 TOTAL DOSE FROM HYDRO 3.00E-to
AM248 7.47E-97 TOTAL DOSE FROM llYDRO 1.09E-03
AM242 0.00E+09 TOTAL DOSE FROM llYDRO 0.001:+0e
AM243 4.32E-98 TOTAL DOGE FROM HYDRO 6.33E-to
CPC41 2.43E-96 TOTAL DOSE FROM HYDRO 3. 5 5 E- 03
CM24' I.18E-98 TOTAL DOSE FROM HYDRO l.73E-10
Ch.44 4.16E-e6 TOTAL DOSE FROM HYDRO e.10E-Ott
83 9.99E+99 TOTAL DOSE FROM HYDRO 0.00E+0e
Cl4 8.45E-96 TOTAL DOSE FROM HYDRO 2.48E-07
S35 8.11E-99 TOTAL DOSE FROM HYDRO 2.3aE-le
CR51 0.00E+99 TOTAL DOSE FROM HYDRO 9.00E+09
MN54 1.17E-94 TOTAL DOSE FROM HYDRO 3.43E-06
FE55 2.16E-93 *!VTAL DOSE FROM HYDRO 6.32E-05
C058 8.5tE-97 TOTAL DOSE FROM HYDRO 2.49E-OS
CO69 4.8tE-93 TVTAL DOSE FROM HYDRO 1.4tE-04
N159 3.67E-95 1DTAL DOSE FROM HYDRO l . 07 E-06
NI63 7.27E-93 1DTAL DOSE FROM HYDRO 2.13E-04
ZN65 5.68E-96 TOTAL DOSE FROM HYDRO l.66E-07
SR99 7.37E-96 TOTAL DOSE FROM HYDRO 2.16E-07
NB94 9.99E+99 'IVTAL DOSE FROM HYDRO 0.0dE+00
ZR95 2.14E-98 TVTAL DOSE FROM HYDRO 6.28E-10
'It99 9. 93 E-98 TOTAL DOSE FROM HYDRO 2.64E-09
RU196 7.62E-95 TDTAL DOSE FROM HYDRO 2.23E-06
SB124 7.46E-le 1DTAL DOSE FROM HYDRO 2.lHE-1I
SB125 !.87E-96 TOTAL DOSE FROM HYDRO 5.47E-98
1125 7.88E-10 'lVTAL DOSE FROM HYDRO 2.3tE-Il
1129 1.81E-98 TVTAL DOSE FROM HYDRO 5.29E-19
CS134 3.5tE-93 1DTAL DOSE FROM HYDRO 1. 03 E- 94
CSI35 4.47E-97 1DTAL DOSE FHOM HYDRO I.3IE-08
CS137 1.34E-92 TOTAL DOSE FROM HYDRO 3.93E-04
CE144 7.63E-06 TOTAL DOSE FROM HYDRO 2.24E-07
EU152 2.07E-97 TOTAL DOSE FROM HYDRO 6. 00 E-09
EUl54 2.18E-96 1DTAL DOSE FROM HYDRO 6.30E-08
EUIS5 1.74E-96 TOTAL DOSE FROM HYDRO 5.10E-08
RA226 1.67E-96 1DTAL DOSE FROM HYDRO 4.88E-06
TR239 3. 49 E-97 TUTAL DOSE FROM HYDRO 9.96E-09
TH232 4.97E-97 TOTAL DOSE FROM HYDRO 1.46E-08
U235 5.77E-98 TOTAL DOSE FROM HYDRO t.69E-99
U238 1.92E-97 TOTAL DOSE FROM HYDRO 2.98E-99
NP237 4.86E-19 TOTAL DOSE Fh0M HYDRO I.42E-1I
PU238 6.32E-96 TOTAL DOSE FROil HYDRO 1.85E-07
PU239 1.79E-96 TOTAL DOSE FROP: HYDRO 4. 99 E-08
PU249 1.73E-96 TOTAL DOSE FROM HYDRO 5. 07 E-08
PU241 2.99E-94 TOTAL DOSE FRO 1 HYDRO 8.76E-06
PU242 1.95E-98 10TAL DOSE FROM HYDRO 3.09E-10
AM24I 3.84E-07 TOTAL DOSE FROM HYDRO t.12E-08
AM242 9.99E+49 "IDTAL DOSE FRJM HYDRO 0.00E+09i

| AM243 2.22E-98 TOTAL DOSE F50M HYDRO 6.50E-le
! CM242 1.23E-96 TOTAL DOSE FROM HYDRO 3. 60 E-08
| CM243 6.96E-99 TOTAL DOSE FROM HYDRO 1.78E-lo

CM244 2.14E-w6 TOTAL DOSE FROM HYDhO 6.24E-08
H3 9.90E+99 TOTAL DOSE FROM llYDRO 0.00Et00
Cl4 8.45E-06 TOTAL DOSE FROM HYDRO 2.40E-07
S35 7.99E-99 TOTAL DOSE FROM HYDRO 2.34E-10
CRSI 0.00E+09 'IDTAL DOSE FROM HYDRO 0. 00 C mo

| MN54 I.17E-94 TOTAL DOSE FROM HYDRO 3.42E-06;

i FE55 2.15E-93 TOTAL DOSE FROM 11YDRO 4.3tE-OS
C058 8.34E-97 TOTAL DOSE FROM HYDRO 2.44E-08
CO69 4.81E-93 TOTAL DOSE FROM HYDRO 1.4fE-04
N159 3.67E-95 TOTAL DOSE FROM HYDRO l.07E-06

| Nf63 7.27E-93 TOTAL DOSE FROM HYDRO 2.13E-04
: ZN65 5 . 65 E-96 TOTAL DOSE FROM I!YDRO t.65E-07
| SR99 7.54E-96 TOTAL DOSE FROM HYDRO 2.2tE-o7
| ND94 0. 00 E+ 0e TOTAL DOSE FP9M IIYDRO 0.OuE,00

I 2R95 2.10 E-98 1BTAL DOSE Ft(OM HYDRO 6.IsE-10

| TC99 9.93E-98 TDTAL DOSE th0M HYDRO 2.64E-09

|
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RU196 7.62E-95 TOTAL DOSE FROM HYDRO 2.23E-06
SB124 7.46E-19 TOTAL DOSE FROM HYDRO 2.idd-ll
SB125 1.9tE-06 TOTAL DOSE FROM HYDRO 5.6HE-08
1125 7.79E-Ie TOTAL DOSE FROM HYDRO 2.25E-1I
1129 1.81E-98 TnTAL DOSE FROM HYDMO 5.29E-19
CS134 3.53E-93 TOTAL DOSE FROM HYDRO l.93E-94
CS135 4.48E-97 TOTAL DOSE FROM HYDRO 1.3tE-08
CS137 1.34E-02 'IVTAL DOSE FROM HYDRO 3. 93 E-04
CE144 7. 59 E-% TUTAL DOSE FROM HYDRO 2. 20E-**7
EU152 2.07E-97 TUTAL DOSE FROM HYDRO 6. 08 E-09
EUI54 2.18E-96 TOTAL DOSE FROM NYDRO 6.38E-08
EUISS 1.74E-96 TOTAL DOSE FROM HYDRO 5.10E-08
RA226 1.68E-96 TOTAL DnFE FROM HYDRO 4.92E-08
TH230 3.49E-97 TOTAL DOSE FROM HYDRO 9. 9 e E-09
TH232 4.97E-97 TOTAL DOSE FROM HYDRO 1. 46 E-08
U235 5.99E-98 TOTAL DOSE FROM HYDRO l.73E-09
U238 1. 84 E-97 TOTAL DOSE FROM HYDRO 3.03E-09
NP237 4.92E-19 Tm*AL DOSE FROM HYDRO 1.44E-II
PU238 6.32E-96 'IDTAL DOSE FROM HYDRJ 1.85E-07
PU239 1. 79 E-96 TOTAL DOSE FROM HYDRO 4.99E-08
PU249 1.73E-96 TOTAL DOSE FROM HYDRO 5.07E-08
PU241 2.99E-94 TOTAL DOSE FROM HYDRO 8.76E-06
PU242 I.96E-98 TOTAL DOSE FROM HYDRO 3.09E-Ie .

AM241 3.88E-97 TOTAL DOSE FROM HYDRO ! .14 E-08
AM242 ".9eE+96 TOTAL DOSE FROM HYDRO 0.00E+09
AM243 2.25E-98 TOTAL DOSE FROM HYDRO 6. 5DE- 19.

CM242 3.23E-96 TOTAL DOSE FROM HYDRO 3. 63 E-98
CM243 6.13E-99 TOTAL DOSE FROM HYDRO 1.89E-te
CM244 2.16E-96 TOTAL DOSE FROM HYDRO 6.34E-08
H3 9.99E+9e TOTAL DOSE FROM HYDRO 0.00E+09
Cl4 6. 55 E-06 TOTAL DOSE FROM HYDRO 2.48E-07
S35 6.09E-99 TOTAL DOSE FROM HYDRO 2.30E-19
CRSI 9.9eE+99 TOTAL DOSE FROM HYDRO 9.00E+09
MN54 9. 90E-95 TOTAL DOSE FROM HYDRO 3.40E-06
FESS 1.67E-93 TOTAL DOSE FROM HYDRO 6.30E-05
C058 6. 33 E-97 TUTAL DOSE FROM HYDRO - 2.39E-08
C069 3.73E-93 WTAL DOSE FROM HYDRO 1.41E-04
N159 2.84E-95 'TYlTAL DOSE FROM HYDRO l.07E-06
N163 5.64E-93 TOTAL DOSE FR3M HYDRO 2.13E-04
ZN65 4.35E-96 'IDTAL DOSE FROM HYDRO 1.6GE-07
SR99 5.98E-96 TOTAL DOSE FROM HYDRO 2.26E-07
NB94 9.9eE+94 TDTAL DOSE FROM HYDRO 9.00E+09
ZR95 1.59E-98 TOTAL DOSE FROM HYDRO 6.9tE-19
TC99 7. 99 E-98 TOTAL DOSE FROM HYDRO 2.64E-09
Rule 6 5.99E-95 TUTAL DOSE FROM HYDRO 2.23E-96
SBI24 5.79E-19 TOTAL DOSE FROM HYDft0 2.19 E- 1 I -
SB125 1.52E-96 1DTAL DOSE FROM HYDRO 5."4C-08
I125 5.82E-10 'IDTAL DOSE FROM HYDRO 2.20E-11
1829 1. 49 E-98 TOTAL DOSE FROM HYDRO 5.29E-19
C3134 2.7tE-93 TOTAL DOSE FROM HYDRO 1.93E-04

.CS135 3.47E-97 -TOTAL DOSE FRCM HYDRO 1.31E-08
CS137 1. 04 E-92 1DTAL DOSE FROM HYDRO 3.94E-94
CE144 5.85E-96 1DTAL DOSE FROM HYDRO 2.2tE-97
EU152 1.6tE-97 TOTAL DOSE FROM HYDRO 6.07E-09
EUI54 1.69E-96 TOTAL DOSE FROM HYDRO 6.38E-08
EU155 1. 35 F.-96 TOTAL DOSE FROM InDRO 5.10E-08
RA226 1.31E-96 TDTAL DOSE FROM HYDRO 4.96E-08
TH239 2.63E-97 'lWTAL DOSE FROM HYDRO 9.96E-09
TH232 3.85E-97 TOTAL DOSE FROM HYDRO I . 46 E-96
U235 4.68E-98' TOTAL DOSE FROM IfYDRO 1.77E-69
U238 8.28E-98 TOTAL DOSE FROM HYDRO 3.13E-09
NP237 3.86E-I9 TOTAL DOSE FROM HYDRO I.46E-1I
PU?38 4.99E-96 TOTAL DOSE FROM HYD'lO .l.85E-97
PU239 1.32E-06 . TOTAL DOSE FCDM HYDRO 5.00E-08
PU246 1.34E-96 1DTAL DOSE FHOM HYDRO 5.08E-98
PU241 2.32E-94' 1DTAL DOSE FROM HYDRO ' 8.77E-96
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CM243 0.000E+00 TOTAL DOSE FitOM Uf4 SAT 1.328E-05 TZ= 1. 9715E+ 00 TI= 1.142 E-02
CM244 0.000E+0e 1DTAL DOSE FitOM UNSAT 2.76 t E-03 TZ= 1. 9718E+ no Tl= 1.112E-02
Cl4 0.000E+#0 W TAL DOSE FROM UNSAT 4.197E+31 TZa I.990E+#9 Tl= 1. d l 3 E-02
835 0.sodE+#8 TUTAL DOSE FitOM UNSAT 3.I!22E+09 T4= 8.990E+0# TI= a . e l3 E-02
CH58 e.000E+0e 1UTAL DOSE FileM UNSAT h.300E+02 TZ= I . 990E+ #e Tl= 1.013E-02
MN54 0.000E+98 WTAL DOSE FiloM UNSAT 3. 546 E+e2 TZ= 1. 990 E+ 0a Tl= l . e l3 E-02
Fy.55 9.000E+ee W TAI. DOSE FitOM UNSAT 3.442E+H3 TZa 1.990E+## Tl= 1.el3E-02
C0585 0.600E+#9 TUTAL DOSE FitOM UNSAT 6.10eE+e2 TZa 1.990E+0e Tl= 1. e l3 E-02
C068 8.000E+ee M1AL DOSE FROM UNSAT 3.500E+03 TZ= 1. 990 E+ 00 Tl= 1.el3E-02
N159 8.800E+eo . "IUTAL IMDSE FHOM UNSAT 2.03tEtel TZ= 1. 990E+ HO TI= 1. e l3 E- e2
NI63 ' 9.600E+0e TUTAL DOSE FHOM UNSAT 3.Il78E+93 TZ= 1. 99uE+ ne Tl= 1. 6 8 3 E-92
2N65 0.000E+0e TUTAL DOSE FROM UHSAT 2.037E+98 TZa 1. 990E+ eo TI= 1.el3E-02
GH99 0.Ge0E+0e 1DTAL DOSE FROM UNSAT I . 972 E- 93 TZ= 1. 994E+ ee TI= 1.el3E-02
NH94 0.000E+00 W TAL DOSE FHOM UNSAT 2. til7E-01 T4= 1. 990 E+ 0e TI= 1. 0 8 3 E-02
2H95 0.000E+00 TUTAL DOSE FitOM UNSAT 2.037E+el TZ= 1. 990 E+ 03 Tl= l.el3E-02
TC99 0.000E+00 W TAL DOSE FItOM UNSAT ? .172 E-02 T4= l .990E+ 00 Tl= 1. e l3 E-02
HUle6 e.eewE+ee TOTAL DOSE FHOM UNSAT 2. 4He E+ e 8 TZ= 1. 99e6E+ ee Tl= 1.el3E-62
SBl24 8.eedE+#8 1UTAL DOSE FROM UNSAT 8.05tE-06 TZa 1.99eE+99 Tl= 1.el3E-02
8B825 e.9e#E+99 *IUTAL DOSE FHOM UNSAT 7. 695 E-86 TZ= l 99eE+ee Tl= 1.el3E-92
1825 6.GeeEtee WTAL DOSE Flu)M UNSAT 3.389E+6e TZa 8.99eE+ee Tl= 1.el3E-92
1829 0.89eE+ee TUTAL DOSE FRON UNSAT 3.434E-92 TZa 1.998E+99 Tl= 1.el3E-82
CSl34 0.000E+8e WTAL DOSE FROM UNSAT l.376E+03 TZa I . 99eE+ 0e T!= 1. e l3 E-e2
C9535 0. 000 E+ e66 TOTAL DOSE FHOM UNNAT 9.202E-02 TZa 1.994E+HO Tl* 8.el3E-02
CSl37 0.000E+00 TUTAL DOSE FROM UNSAT 2.4b8E+03 72= l . 990E+ 00 TI= 1. 0 8 3 E-02
CEl44 0.000E+00 TOTAL DOSE FitOM IINSAT 6.299E+0! TZa I.990E+no TI= 1.el3E-02
EUl52 0.000E+0e 1DTAL DOSE Fit 0M UNSAT 3.Ol7E-09 TZa I.990E+00 TI= 1.el3E-02m

e EllI54 0.000E+0e TOTAL DOSE FitOM UNSAY 2.941E-08 TZa l.99pE+00 Tl= I.813E-02
$ EUl55 0.000E+0e W TAL bOSE FRON UNSAT 3. 0 3 7 E-08 TZ= 1. 990E+ 00 Tl= 1. 0 8 3 E-02

HA226 e.800E+ee TUTAL DOSE filOM UNSAT 3 . 715 E-#2 TZa I . 99 0E+ 00 Tl= 1.013E-02
TII230 0.ee0E+99 TOTAL DOSE FitOM UNSAT 4. 463 E-09 TZa I . 990E+ 00 Tl= I.el3E-02
Til232 d.000E+89 'IUTAL DOSE FROM UNSAT 5.676E-Il TZa I.990E+00 Tl= 1. e t W-02
U235 0.000E+00 M TAL DOSE FROM UNSAT II.128E-Ott TZa I.990E*00 Tl= 1.el.lE-02
U23tl 0.Ge0E+0w TOTAL IM)SE FitOM UNSAT 3. 567 E- Oll TZ= I .990E+ 00 Tl* I.683E-02
MP117 6.000E+00 1DTAL DOSE FROM UNSAT 1.178E-06 TZa I.990E+00 Tl= I . e l3 E-02
PU2:. 4 0.000E+ee TUTAL DOSE FitOM UNSAT II. 572 E-01 TZ= I.990E+00 TI= 1.el3E-02
PU239 8.OODE+0e TUTAL DOSE FitOM UNSAT 9.138E-02 TZ= 1.990E+00 Tl= 1.el3E-02
PUZie 0.000E+09 TUTAL DOSE FitoM UNSAT 3 . 672 E- 01 TZ= 1. 990E+ 00 TI' 8 . 813 E-02
PU248 0.040E+He WTAL DOSE Flu 1M UNSAT 4.417E+0B TZ= 1.990E+00 Tl= 1.013E-02
PU242 0.000E+0e "IUTAL DOSE FilOM UNSAT 4. is62 E-04 TZ= 1.990E+00 TI= l . e l 3 E-02
AM248 0.000E+0e TOTAL DOSE FIM)M UNSAT 4. 262 E-04 TZa 1.990' + 00 TI= l . e l3 E-02
AM242 0.000E+00 W TAL DOSE FHOM UNSAT 3.im9E-05 TZ= I . 9 9'e E+ 00 Tl= 1.013E-02
AM243 0.000E+00 MTAL DOSE FitOM UNSAT 3.377E-05 72= 1. 960 E+ 00 TI= 1. 913 E-02
CH242 0.000E+00 1DTAL DOSE FitOM UNSAT 6. 4 p I E-02 TZa iJ 90E+00 TI= 1.013E-02
CM243 0.000E+00 MTAL DOSE FilON UNSAT l . 53e, E-OS 17.= a 990E+00 Tl= 1.083E-02
CM244 0.H00E+He WTAL DOSE FRON UNSAT 3.237E-03 TZa . 990 E+ 00 Tl= 1.013E-u2

<
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DOSE OtrrPIIP ( PERSON-REM)
FOR PATH 2
SAMPLE CASE 4 12/3/80

CU?CLATIVE POPULATION DOSE 5.92E+04
DIRECT EXPOSURE DOSE e.00E+09

TOTAL POPULATION DOSE BREAKDOWN BY RADIONUCLIDE. DISTANCE CELL.
DOSE PN11tWAY. BODY 3RCAN AND POPULATION ACE CROUP.

RAD 10NUCLIDE
H3 9.44E-93 C15 2. 88E-03
S35 0.00E+ee CMt 1.46E-06
MN54 5. 26 E-01 FESS 1. 05 E-e l
C058 2.9tE-92 C060 6.74E+0B
NI59 4.33E-92 NI63 3.92E+09,

2365 3.49E-92 SR90 3 . 21 E-9 i
NB94 0.00E+88 ZR93 4. 64 E-04
TE99 1.55E-96 RUIO6 2.73E-03
SB124 3.4tE-06 SB125 4. 46 E-04
1125 2.7tE-96 Il09 6.78E-04
CS134 4.86E+41 CS135 2. 25 E-03
CS137 6.49E+61 CE144 3.21E-03
EU152 6. 59 E-95 EU154 1. 39 E-02
EUl55 6.7 t E-94 RA226 7.06E+06
TH239 1.48E+99 T11232 5. 90 E+ 04
U235 1.17E+44 U233 7.42E+00
NP237 4.12E-8's PU238 1. 40 E+ 09.

PU239 9.75E-01 PU240 5.77E-01
PU241 1.32E+99 PU242 7.78E-62
AM241 2.82E-42 AM242 0.00tt+00
AM243 2.22E-03 CM242 1. 03 E-41
CM243 4.03E-93 CM244 1.13E+00

D ISTANCE( M)
1699. 1.98E+61 3200 9.99E+03
4806. 1.88E+04 6400. 7.59E+03
8699. 9.51E+03 19009. 5.62E+03

12909. 7.69E+03

PATH
CLOUD SHINE 4.67E-02 CROUND SHINE 7.92E+01
DIRECT IN!!ALATION 3.93E+04 RESUS. IN!!ALATis)N 5.90E+04
WATER INCESTION I.92E-uI LEAFY VEC INCESTION 8.7IE+0I
ROOT INCESTION 5.86E-04 MILK INCESTION 1.97E+61
BEEF INCESTION 4.08E+00

OllCAN
%IIOLE DODY' 5.92E+04 BONE 1,30E+06
LIVER 7.24E+04 KIDNEY 3.54E+05
CONAD 6.73E+01 LUNG 4.43E+05,

G. I .'ITIACT 1.24E+02 THYRotD 7.10E+0!-
SKIN 9.43E+01

ACE CROUP
CHILE 1.06E+o4 ' TEEN 9.07E+03
ADULT 3.87E+04

6-52
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DOSE OUTPirr i PERSON-RErl);

FOR /d.L PATHS
SA.TLE CASE 4 12/3/80

CUMULATIVE POPULATION DOSE 5.93E*04
DIRECT EXPO 5URE DOSE 9.00E+00

TOTAL POPULATION DOSE BREAKDohN hY RADIONUCLIDE. DISTANCE CELL.
DOSE PA~IllWAY, BODY ORCAN AND POPULATION ACE CROUP.

RADIONUCLIDE
H3 9.48E-03 Cl4 2.89E-03
S35 0.0eE+99 CR51 1. 89 E-04
MN54 5.39E-01 FE55 1. eb E-01
C058 4. 27 E-02 C060 6. 78E+0 i
N159 4.33E-92 NI63 3.95E+00
ZN65 3. 6 I E-02 SR99 I.41E-9i
NB94 9.09E+99 2R93 7.50E-04
"IU99 1.56E-96 RU106 2.76E-03
SB124 1.86E-94 SB125 7. 03 E-e4
Il25 5. 20 E-06 1829 6.64Es34
CSI34 4.88E+01 CS135 2. .!5 E-03
CS137 6.42E+91 CE144 3.27E-03
EUI52 6. 52 E-95 EUI54 1.39E-42
EU155 6.75E-94 RA226 7.IIE+#8
TH239 1.49E+00 T11232 5. 91 E+ 04
U235 1.32E+00 U238 2.71E+0i
NP237 4.18E-93 PU238 1.40E+00
PU239 9.76E-91 PU240 5.78E-01
PU241 1.32E+09 PU242 7. 78E-02
AM241 2.84E-92 AM242 1.77E-1I
AM243 2.25E-93 CM242 1.13E-01
CH243 4. 99 E-93 CPL.44 1.14 E+ 09

DISTANCE ( M)
1600. l.99E+01 3200 1.00E+04
4899. I . 88E+ 04 6400. 7. 60 E+ 03
8099 P. 52E+03 19900 5.62E+03

12999. 7.79E+93

PATH
CLOUD SHINE 4. 68E-02 UROUND SHINE 7. 97 E+ 0 i
DIRECT INHALATION 3.94E+uo RESUS. INHALATION 5.9tE+94
WATER INCESTION 1.92E-01 LEAFY VEC INCESTION 8.75E+01
ROOT INCESTION 5.89E-04 MILK INCESTION 1.98E+91
BEEF INCESTION 4. I I E+00

ORCAN
WHOLE BODY 5 . 93 E+ a4 BONE l.3tE+06
LIVER 7.25E+04 KIDNEY 3.54E+05
CONAD 6.77E+01 LUNC 4.95E+95
C.I. TRACT 1.26E+02 THYROID 7.14E+0i
SKIN 9.49E+91

ACE CROUP
CHILD I.e6E+04 TEEN 9 . 88E+ 93
ADULT- 3.88E+94

.

6-53
.
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7. INPUT FILES

i

This section contains sample input files. The format and use of the r

. user inputs was discussed .in Section 4. 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

i INPUT.DAT (Tape 14)

IQUA.DAT (Tape 11)

GE0LGY.DAT (Tape 10)

EROSIO.DAT (Tape 8)-

ATMOS.DAT (Tape 9)
.

'

DOSE.DAT (Tape 15)

DIRECT.DAT (Tape 20)

These. are listed on the following pages with a file extension SIl

- meaning " SITE No. 1"

.

7-l'
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O C? elei n el n n et eln N * e t=fj e n n % e n t* =n @ L9 L9 e n e1 C tt y n = @ = = ==

S
C. O. C. S. C C. U. C. @. C. o u C C. C, C C. C. C. C. C. C. C. C. C. C. S. C. C. C. d. . C. O C. 5 0. C. O. C,. + e++ t .

W WWWWWWW WWWWWWW WW SWWWWW WWWWWW WWuWWu WWWWWW
.58*3* ^OgMOO609 * 0 0 * *5 5QM r oo3 *{5***O*5

*CSC* CCO*c38 go^

8oO. ggk.*5 5p
52 0 c o '2

5 nnO5 ceo5f = - e.t. = o . .x. . u .o 5-n.
- o- - c,

el C cesenN8e o eceCC oco$cc n = c o e|eE C C C 5 o.e cone e

n. *. =. t.a . =. n. . n. is. e. =. =. e.t s. . n. a. =. =. c.s e. c.s r.-- e.s a. c.e r. =. =. n. a. n. u. + . =. n. e . +.-
. . . ..

I I t [ t I O O
n e n * M el nnnenn **=een $*==n-M @ n n a n et eencic== ==

O. C. C. C. O. O. C. . C000000 OC C. C. O. C. C. C. C.00000 O C. C. C. C. C. 0 0 0 0 0 0,
ie s e + e : + e e i

W WWEWWWW WWLWWWW WW W M W W C-l u WWWWU'd MUNMUS WuuuCS

cac5CC^3CQ GOOooCC O 000 CO OpCOCC 8CCOCO Oonoce

i CEC e c tl *? el .* = C^ C8 CJGO$O C 6 8" 8 (= O
e C O O n d t:cGonne5 neo-C=o 8 C5 C occo e ee eCCece

c=G=600 NcN=Noe CO 20 nCC C O C n O C. 000000 ocNun-

n. G. =. n. c. e.s e. . n. n. e. e. =. =. >. . o. n. - - - - t a h. = = = = n.t. . . . . e.l d. n. . N. . o. h.
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7.2 NUCLIDE INVENTORY DATA BASE

WS-1 Co-60 high sensitivity source (LWR waste)
i- WS-2 LWR Operational /D&D Waste

WS-3 LWR D&D Waste

WS-4 LWR Operational Waste High Concentration

WS-5 Institutional Waste
WS-6 Average Trench Inventory

Listings of these files _are given on the following pages.
4

4

:

i

.s

i
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<

WS-1 1

3000.00
C060 1.00E+00
WS-2 33

1.30
CR31 1. 40 E-01
C038 1. 40E-O t
FE33 1.40E-01
ZN63 7 GOE-03
ZR95 7.00E-03
RU106 7.00E-03
SB124 7.00E-03
SB125 7.00E-03
EUl32 1.40E-03
EU154 1.40E-04
EUISS I 40E-04
SR90 1. 40 E-03
CS137 2.90E-01
NN34 7.00E-02
CSI34 1. 60 E-01
H3 1.70E-02
C14 0. 00E-04
NI59 2.00E-04
TC99 2.00E-04
1829 1.00E-03
CS133 1.00E-03
NP237 1.00E-03
PU233 1.30E-03
PU239 1.40E-03
PU240 2.00E-03
PU241 3. 40 E-03
PU242 3.60E-03
Af1241 1. 30 E-04
AM242 4.00E-03
AM243 1. 00 E-03
CH242 9.00E-03
CM243 1. 00 E-03
Crt244 6.00E-03
WS-3 6

.3.80
FE33 U . 60 E-02
C060 3.27E-OI
MI63 6. 33E-O t
-NI59 3.40E-03
CI4 3.00E-04
N B94 4.00E-03
WS-4 33 .

32.00
CR31 1. 40E-O l '
C058 1.40E-01
FE33 1. 40 E-O f
ZN65 7. 00 E-03

- ZR95 7.00E-03
RU106 7.00E-03
SB124 7.00E-03
SD125 7.00E-03
EUl32 1.40E-03
EU154 1.40E-04
EUIU3 1.+0E-04
SR90 - 1.40E-03-
CSI37 2.90E-01
MMU4 7. 00 E-02
CSI34 1. 60E-01 -
H3 1.70E-02
Cl4 8.00E-04
NI59 2. 00 C-04

7-10



TC99 2.00E-04
1829 1.00E-03
CSl33 1.00E-03
NP237 1. 00 E-03
PU238 1.30E-03
PU239 1.40E-03
PU240 2.00E-03
PU241 3.40E-03
PU242 3.60E-03
ATC41 1.30E-04
AfC42 4.00E-03
AFC43 1. 00 E-03
CTC42 9.00E-03
CIC43 1.00E-OG
CIC44 6.00E-03
ffS-3 4

.13
H3 9.30E-01
Cl4 3.00E-02
S33 7. 00 E-03
1823 1. 30 E-02
WS-6 44
11 3 1.20E-01
C14 3.G9E-03
S33 8. 60 E-04
CR31 4.30E-01
IIN34 2.30E-01
FESS 4.30E-01
CO38 4.30E-01
C060 1.30E+00
N139 1. 30 E-02
N163 2.40K+00
ZN63 2. 00 E-02
SR90 4.89E-03
NB94 1.40E-01
2R93 2.00E-02
TC99 3.20E-03
RU106 2.00E-02
SDI24 3.00E-03
SB123 3.00E-03
1123 1.30E-03
1829 6.40E-06

'CS134 4.39E-OI=
CS133 3.20E-03
CSI37 8.60E-Of
CE144 2.00E-02
EUI52 4.00E-03
EUI54 4.COE-04
EUIS3 4.00E-04
RA226 I. IGE-04
TIC 30 7.10E-03
TH232 0.40E-06
U233 0.20E-03
U233 7.IOE-04
NP337 4.60E-OS
PU233 3.20E-04
PU239 4.30E-03
PU240 6.70E-03
PU241 1.63E-02 -
PU242 2.40E-07
API 24I 3.00E-03
AIC42 1. 60 E-OG -

AIC43 2.IOE-06
C?t242 2.50E-03
CPI 243 6.00E-07
CfC44 1.90E-04
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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 19th line reads:
1

3 number of paths=

19 scenario number=

A-6 scenario description=

waste inventoryWS-2 =

calling sequence (call " DIRECT")3 =

1.0E+00 release fraction first path' =

calling usquence-(call " ATMOS")2 =

release fraction for second path2 .0E-02 '=

951* calling sequence (call UNSAT, EROSIO, ATMOS *, AQUIFER)=

1.0E-01 release fraction for third path=

l'

!

,

1
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i
I

2 IA- IWR-2 3 1.0E+00 4 1.0E-02
2 2A- IWS-3 3 1.0E+00 4 1.0E-03
3 3A- IWS-4 3 1.0E+00 4 1.0E-02

'
3 4A- IW9-3 3 1.0E+00 4 1.0E-02
2 SA- 2WS-2 3 1.0E+00 4 1.0E-02
2 6A- 2WS-3 3 1.OE+00 4 1.0E-03
2 7A- 2WS-4 3 1.0E+00 4 1.0E-03
2 DA- 3WS-2 3 1.0E+00 4 1.0E-01
2 9 A- 3 WS-3 3 1.0E+00 4 1.0E-01
2 10A- 3NS-4 3 1.0E+00 4 1.0E-01
2 IIA- 3W3-3 3 1.0E+00 4 1.0E-01
2 12A- 4NS-2 3 1.0E+00 4 1.0E-03
2 13A- 4WS-3 3 1.0E+00 4 1.0E-03
2 14A- 4WS-4 3 1.OE+00 4 1.0E-03
2 ISA- 3WS-2 3 1.0E+00 2 2.0E-02
2 16A- GWS-3 3 1.0E+00 3 3.0E-02 .

2 17A- GWS-4 3 1.0E+00 2 2. 0 E-02
2 10A- SWS-3 3 1.0E+00 2 2.0E-02
3 19A- 6KS-2 3 1.0E+00 2 2.0E-02 931 1. 0 E-01
3 20A- 6WS-3 3 1.0E-06 2 2.0E-02 951 1.0E-of
3 28A- 6WS-4 3 1.0E-05 2 2.0E-02 931 1.0E-01
3 22 A- 6 WS-3 3 1.OE-06 2 2.0E-02 931 1.0E-01
2 234- 7t!S-2 3 1.0E+03 2 1.0E-03
2 24 5- 7WS-3 3 1.0E+03 2 1.0E-03
2 234- 7113-4 3 1.0E+00 3 1.0E-03
2 26A- 7WS-3 3 1.0E+00 2 1.0E-03
2 27A- 3WS-2 3 1.0E+00 2 I.0E-03
2 2GA+ GUS-3 3 1.0E+00 2 1.0E-03 -

2 29A- DWS-4 3 1. 0 E+ 00 3 1.0E-03
2 304- GWS-3 3 1.0E+00 3 1.0E-03
2 31 A- 9 WS-2 3 - 1.0E+00 4 1.0E-02
2 32A- 9 WS-3 3 1.0E+00 4 1.0E-02
2 33 A- 9 WS-4 3 1.0E+00 4 1.0E-02
2 34A- 9WS-3 3 1.0E+00 4 1.0E-02
1 33A-10WS-2 3 1.0E+00
1 334-10WS-3 3 1.0E+00
1 37A-10WS-4 3 1.OE+00
1 3GA-10WS-3 3 1.0E+00
1 39A-IlUS-2 3 1.0E-03
I 40A-llWS-3 2' I.0E-03
1 41A-IlWS-4 2 1.0E-03
1 42A-IlWS-3'2- 1.0E-03
2 43D -lW3-1 3 1.0E+00 931 1. 0 E-01
1 44D- 2WS-1 3 1.0E-06
~l 43D- 316-2 3 1.0E+00
.I 460- 3WS-3 3 I.0E+00'
I 47D- 3WS-4 3 1.0E+00

- I 400- GWS-7 3 1.OE+00
1 490- % "-2 931 1.0E-01
1 30D- 416-3 931- I.0E-01
1 SIT- 4WS-4 931 1.0E-OI

-| 32l- 4WS-3 931 1. 0 E-01
. I 331?- SWS-2 2 1.0E+00
I 340- GWS-3 2 1.0E+00
1-33D- SWS-4 2 1.0E+00

,

1:36D- SWS-3 2 1.0E+00
2 37D- 6WS-2 2 1.0E-03.91 1.0E-04

,

2 3DD- 6WS-3 2 1.0E-03 91 1.0E-04
2 39D- 6WS-4 2 1.0E-03 91 1.0E-04
2 600- 6WG-3 2- 1.0E-03 ' 91 1.0E-04

- 2 6 f D- 747-2 3 1.0E+00 2, 2.0E-02
2 62D 7WS-3 3' l .0E+00 2 - 2.0E-03
2 63D- 7WS-4 3 't.0E+00 2 2. 0 E-02

12 64D-'7US-3 3 1. 0E+00 ' 2 - 2. 0 E-02 -
2 63D- 7WS-6 3 1.0E+00 2 2.0E-02
3 66D- Ut.T:-2 3 _ f . 0E+00 2 - 2.0E-02 931 1. 0E-01
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3 67D- CWS-3 3 1.0E+00 2 2.0E-02 931 I.CE-On
3 600- SWS-4 3 1.0E+00 2 2.0E-02 93 t I.0E-01.

3 69D- CWS-3 3 1.0E+00 2 2.0E-02 931 1.0E-01
3 700- SWS-6 3 1.0E+00 2 2.0E-02 931 1.OE-01
3 71D- 9 WU-2 3 1.0E+00 2 2.0E-02 931 1.0E-01
3 72D- 9WG-3 3 1.0E+00 2 't.OE-03 951 1. 0 E-01
3 73D- 9 WS-4 3 1.0E+00 2 1.0E-03 931 1.0E-0I
3 74D- 9WS-5 3. 1.0E+00 2 1.0E-03 951 1.0E-01
3 75D- 9WS-6 3 1.0E+ 00 2 1.0E-03 931 1.0E-01
3 76 D- 10 WU-2 3 1.0E+00 2 1.0E-03 931 1.0E-Of
3 77D-10WS-3 3 1.0E+GO 2 1.0E-03 951 1.0E-Ot
3 7DD-10WG-4 3- I.0E+00 2 1.0E-03 931 1.0E-01
3 79D-10WG-5 3 1.0E+00 2 t.0E-01 931 1.00-01
3 800-10WU-6 3 1.0E+00 2 1.0E-03 931 3 . 0 E-01

1 1 DID-!!WS-2 3 1.0E+00
1 82D-1IWS-3 3 1.0E+00
1 83D-IIWS-4 3 1.0E+00
1 84D-IIWS-5 3 I.0E+00
3 BGD-12WS-2 3- 1.0E+00 2 1.0E-03 951 1.0E-On
3 B6D-12WU-3 3 1.0E+00 2 1.00-03 931 1.0E-OI
3 87D-I2WU-4 3 1.0E+00 2 1.0E-03 951 I.OE-Ot
3 GCD-13WS-3 3 1.OE+00 2 I.0E-03 951 1.0E-01
2 09D-13WS-2 3 1.0C+00 4 I.0E-02
2'90D-13WS-3 3 - 1.0E+00 4 1.0E-02
2 9 t D- 13 WS-4 3 1.0E+00 4 1.0E-02
2 930-13WS-5 3 1.0E+00 4 1.0E-02
2 93D-14M9-2 3 - 1.0E+00 4 1.0E-02

i - - 2 940-14WS-3 3 1.0E+00 4 I.0E-02
2 9GD-14WS-4 3 1.0E+00 4 1.0E-02
2 960-14WS-5 3 1.0E+03 4 1.0E-02
1 97C- !WS-6 2 2.0E-02
2 90C- 2WS-6 2 2.0E-02 951 1.0E-01
1 99C- 3WG-6 93I 1.0E-01
2100C- 4WS-6 3 1.0E+00 2 2.0E-03
210lC- 3US-6 3 1.0E+00 4 1.0E-02
1102C- 6WS-6 4 1.0E-04
IIOUC- 7WS-6 3 1.OE+00
1804C- SWS-6 2 1.0E-03

.

2803D- IWS-1 3 1.0E+00 931 f.0E-Of
1106D- 2WS-t 3 L.0E-06
1807C- 3WS-6 3 1.0E+00
11000- 4WS-6 931 1.0E-01
18 09 D- S WS-6 3 ' - 1. 0 E+ 00 -
t i l0D- 6WS-6 3 1.0E-03
IIIID- 7WS-6 2 2.0E-02
2 812D- SUS-6 3 2.0E-02 951 ~I.0E-05
3113D- 9 WS-6 3 1.0E*00 2 1.0E-03 951 1.0E-01
-- 3114D-10 h 6 3- 1.0E+00 2 1.0E-03 951 I.0E-01
1115D-IIWS-6 3 1. 0E+00 /
Ilt6E- IWS-6 931 3.0E-03
til7E- 2WS-6 91 1.0E-01
2110E- 3WS-6 3 1.0E+09 4 1.0E-02
: l i l9E- 4WS-6 4 1.OE-04
ft20F- IWS-6 931 3.0E-03
It21F- 2WS-6 91 1. 0 E-01
2123F- 3WS-6 3 - 1.0E+00 4 . 1.0E-02
- II23F--4WS-6 4 3. 0 E-03
II24F- SES-6 4- 3.0E-03
It33F- 6WS-6 4 - 1.0E-04
II26F- 7W3-6 931 1.0E-01 -
Il27F- GWS-6 3 1.0E+09
IICOP- IWS-1 3 1.0E+00
l l29P- - 2 WS- 1 3 1.0E+00-
Il30P- 3WS-2 3 1.OE+00
I l3 t r- D WS-3 3 1.0E+00
It32P- 3WS-4 3 1. 0E+ 00

.
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ll33P- 3WS-3 3 1.0E+00
II34P- 4WS-2 24 1.0E+00
l l33P- 4WS-3 24 1.0E+00
l l36 P- 4 WS-4 24 1.0E+00
ll37P- 4WS-3 24 1.0E+00
2130P- GWS-2 24 1.0E-03 931 1.0E-of
3139P- GWS-3 24 1.0E-03 931 1.0E-01
2140P- 3WS-4 24 1.0E-03 931 1.0E-01
214tP- GWS-3 24 1.0E-03 931 1.0E-01
2142P- 6WS-2 3 1.0E+00 24 2. 0 E-02
2143P- 6WS-3 3 1.0E+00 24 2.0E-02
2144P- 6WS-4 3 1.0E+00 24 2.0E-02
2143P- 6WS-3 3 1.0E+00 24 2. 0 E-02
3146P- 7WG-2 3 1.0E+00 24 2.0E-02 9314 1.0E-01
3147P- 7WS-3 3 1.0E+00 24 2.0E-02 9314 1.0E-01
3140T 7WS-4 3 1.0Et00 24 2.0E-02 9314 1.0E-01
31481- 7WG-3 3 1.0E+09 24 2.0E-02 9314 1.0E-01
3138 /- CVG-2 3 f.0E+00 24 1.0E-03 9314 1.0E-05
313 t P- CWS-3 3 1.0E+00 24 f.0E-03 9314 1.0E-01
3132P- CWS-4 3 1.0E+00 24 1.0E-03 9314 1.0E-01
3133P- OWU-3 3 1.0E+00 24 1.0E-03 9314 1.0E-01
3134P- 9WG-2 3 1.0E+00 24 1.0E-03 9314 1.0E-01
3I33P- 9WS-3 3 1.OE+00 24 1.0E-03 9314 1.0E-01
3136P- 9U3-4 3 1.OE+00 24 1.0E-03 9314 1.CE-01
3137P- 9WG-3 3 1.0E+00 24 1.0E-03 9314 1.0E-01
1130P-10US-2 3 1.0E+00
1139P-10WS-3 3 1.0E+00
!!60P-10WS-4 3 1.0E+00
IIGIP-10WS-3 3 1.0E+00
ll62P-llWS-2 24 1.0E-03
Il63P-!!WS-3 24 1.0E-03
Il64P-IlWS-4 24 1.0E-03
Il63P-IlWS-3 24 1.0E-03
II66P-12WS-2 24 1.0E-06
Il67P-12WS-3 24 1.0E-06
Il60P-12WS-4 24 1.0E-06
1169P-12WS-3 24 1.0E-06
li70P-13WS-2 24 .l.0E-06

; il7tP-13WS-3 24 1.0E-06
Il72P-13WS-4 24 1.0E-06
!!73P-13WS-3 24 1.0E-06
Il74P-14WS-2 26 1.0E-03
I!73P-14HU-3 24 1.0E-03
!!76P-14WS-4 24 1.0E-03
Il77P-14WS-3.24 1.0E-03
2170P-13HS-2 3 1.0E+00 4 1.0E-02
2179P-ISWS-3 4 1.0E+00 4 1.0E-02
2180P-13WS-4 3 1.0E+00 4 1.0E-02
218 t P- 13 WS-3 3 1.0E+00 4 1.0E-02
2182P-16WS-2 3 1.0E+00 4 1.0E-02
2183P-16WS-3 3' 1.0E+00 4 1.0E-03
2I04P-16WS-4 3 1.0E+00 4 1.0E-02
2183P-16WS-3 3 1.0E+00 4 ? . 0 E- 02
2186P-17WS-2 3 1.0E+00 4 1. o r.-03
2187P-17US-3 3 1.0E+00 4- 1.uE-03
218UP-17WS-4 3 1.0E+00 4 1.0E-03
2139P-17WS-3 3 1.0E+00 4 1.0E-03 -

'

2190S- IWS-2 3 1.0E+00 4 1.0E-02
219tS- IWS-3 3 1.0E+00 4 1.0E-02
2192S- IUS-4 3 1.0E+00 4 1.0E-03
21933- IWS-3 3 1. 0 E+ 00 4 1.0E-02
2194S- 2WS-2 3 1.0E+00 4 1.0E-03'
2193S- 2WS-3 3 1.0E+00 4 1.0E-03
2196S- 3WS-4 3 1.0E+00 4 1.0E-03
2197S- 2WS-3 3 1. 0 E+ 00 4 1.0E-03'
2190S- 3WS-2 3 1.0E+00 4 1.0E-01

.
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2199S- 3WS-3 3 1.0E+00 4 1.0E-01
2200S- 3WS-4 3 1.0E+00 4 1.0E-Ot
2201$- ohs-3 3 1.0E*00 4 t.0E-Os
2202S- 4WS-2 3 1.0E+00 4 1.0E-03
2203S- 4WS-3 3 1.0E+00 4 1.0E-03
2204S- 4WS-4 3 1.0E+00 4 1.0E-03
220GS- 415-G 3 1. 0E+00 > t.0E-03
2006S--GWS-2 3 1.0E+00 24 2.0E-02
2207S- 316-3 3 1.0E+00 24 2.0E-02
22005- SWS-4 3 1.0E+00 24 2.0E-92
2209S- GhS-G 3 1.0E+00 24 2.0E-02
32100- 616-2 3 1.0E+00 24 2.0E-02 931 t.0E-01
321IS- 6WS-3 3 1.0E+00 24 2.0E-02 931 1.0E-01
3212S- 6hU-4 3 t.0E+00 24 2.0E-02 931 1.0E-01
3213S- 61.U-G 3 I.0E+00 24 2.0E-02 931 I.0E-04
2214S- 7WS-2 3 1.0E+00 26 1.0E-03
221GS- 71G-3 3 1.OE+00 2 6 I.OE-03
221GS- 71G-4 3 1.0E+00 24 I.OE-03
22173- 7t6-3 3 1.0E+00 24 1.0E-03
2210S- 3tS-2 3 1.0E+00-24 '.0E-03
2219S- CW-3 3 1.0E+00 24 i ".-03
2220S- OtG-4 3 1.0E+00 24 1.0E-03
222iS- 8 tis-G 3 1.0E+00 26 1.0E-03
2222S- 916-2 f; t.0E+00 4 t.0E-02
22238- 9WS-3 ') 1.OE+00 4 1.OE-02
22245- 9hS-4 3 1.0E+00 4 1.0E-02
222GS- 915-3 3 1.0E+00 4 1.0E-02
1226S-10WS-2 3 t.0E+00
: "./S- 1OliS-0. ' 3 1.0E+00
f.:2f tS- 1OW-4 3 I.0E+00
t229S-t0WS-G 3 1.OE+00
1230S- t i1G-2 2 % 1.OE-09
I23tS-1IWS-3 24 1.0E-09
6232S-ttWS-4 24 IF0E-09
12333-Ii13-G 24 1.0E-09

- 1234T- IWS-2 3 1.0E+00
123GT- tWS-3 3 I.0E+00
1230T- IWS-4 3 I.0E+00
1237T- I tS-4 3 1.0E+00
1230T- 2WS-2 24 1. 0 E+ 00 -
123?T- 2WS -3 24 I.0E+00
1240T- 2WS-4 24 1.0E+00
124iT- 2WS-G 24 1.0E+00
2242T- 3tfS-2 3 1.0E+00 4 I.0E-03
2243T- 3hS-3 3 1.0E+00 4 1.0E-02
2244T- 3WS-4 3 1.0E*00 4 1.0E-02
224GT- 3HS-G 3 1.0E+00 4 'l.0E-02
2246T- 4b3-2 3 1.OE+00 4 I.OE-02
2247T- 4WS-3 3 1.0E+00 4 1.0E-02
2240T- 41G-4 3 1.0E+00 4 1.0E-02
2049T- 4WS-G 3 1.0E+00 4 1.0E-02
2230T- Gh5-2 3 1.0E+00 4 1.0E-03

* 22GtT- GilS-3 3 1.0E+00 4 1.0E-03
2232T- GWS-4 3 1.0E+00 4 It0E-03
2233T- GbS-G 3 1.0E+03 4 1.0E-03
2254T- 61G-2 3 1.0E+00 4 t.0E-01

- 22 GGT- 6WS-3 3 1.0E+00 4 1.0E-01
22GG"- 615-4 3 - t.0E+00 4 I.OE-0t
22G7T- 6WS-G 3 1.0E+00 & l . 0 E-O t '

'22 GUT- 71/S-2 3 1.0E+00 4 't.0E-03-
2239T- 7WS-3 3- 1.0E+00 4 1.0E-03
2260T- TUS-4 3 -1.OE+00 4 1.0E-03
226tT- 7WS-G 3 1.0E+00 4- I.0E-03-
2262T- 3WS-2 3 1.0E+00 24 2.0E-02
2263T- 3hU-3-3 1.OE+00 24. 2.OE-02
2264T- 0148-3 3 I.0E+00 24 2.0E-03
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2265T- SWS-4 3 1.0E+00 24 2.0E-02
2266T- BWS-5 3 1.0E+00 24 2.0E-02
3267T- 9 WS-2 3 1.OE-01 24 2.0E-02 931 1.0E-01
326DT- 9 WU-3 3 1.0E-01 24 2.0E-03 951 1.0E-01
3269T- 9 W9-4 3 1.0E-01 24 2.0E-02 951 1.0E-01
3270T- 9hJ-3 3 1.0E-01 24 2.0E-02 931 1.0E-01
2278T-10WS-2 3 1.0E+00 24 I.0E-03
2272T-10W3-3 3 1.0E+00 24 1.00-03
2273T-10HS-4 3 1.0E+09 24 1.9E-03
2274T-10NS-3 3 1.0Et00 24 I.9E-03
2275T-1IWS-2 3 1.0E+00 24 1.0E-03
2276T-IIW3-3 3 1.0E+00 24 1.0E-03
2277T-IINS-4 3 1.0E+00 24 I.0E-03
2270T- t i 96-3 3 1.0E+00 24 1.0E-03
3279T-12U5-2 3 1.0E+00 4 1.0E-02 931 1.0E-e t,

3280T-12US-3 3 1.0E+00 4 1.0E-03 931 1.0E-0I
3281T-12WS-4 3 1.0E+00 4 1.0E-03 931 I.0E-Ot
3283T-12WG-5 3 1.0E+00 4 1.0E-02 951 1.0E-01
1283T-13WS-2 24 1.0E-03
1284T-13WS-3 24 1.0E-03
1283T-t3WS-4 24 1.0E-03
1286T-13WS-3 24 1.0E-03
1287T-340U-2 931 1. 0 E-01
12 BOT-I4WS-3 931 1.0E-01
1289T-14WS-4 931 1.0E-01
1290T-14WS-5 931 1.0E-Ot
229tT-ISNS-2 3 1.0E+00 24 1.0E-03
2292T-13NS-3 3 1.0E+00 24 1.0E-05
2293T-lGWS-4 3 1.0E+00 24 1.0E-03
2294T-85NS-5 3 1.0E+00 24 1.0E-03
2293T-1615-2 3 1.OE+00 4 1. 0E-02
2296T-16WS-3 3 1.0E+00 4 1.0E-02
2297T-16WS-4 3 1.0E+00 4 1.0E-02
2293T-lGWS-5 3 1.0E+00 4 1.0E-02
2299T-17WS-2 3 1.0E+00 4 1.0E-03
2300T-17WS-3 3 1.0E+00 4 1.0E-03
230tT-17US-4 3 1.0E+00 4 I.0E-03
2302T-17WS-5 3 1.0E+00 4 1.0E-03
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