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ABSTRACT

BIOPORT/MAXI1 is a collection of computerized models designed to estimate
the potential magnitude of the radiation dose to man resulting from biotic
transport processes. Dose to man is calculated for ingestion of agricul-
tural crops grown in contaminated soil, inhalation of resuspended radio-
nuclides, and direct exposure to penetrating radiation resulting from the
radionuclide concentrations established in the available soil surface by
the biotic transport model.

The BIOPORT/MAXI1 software package contains five computer codes. CREATE is
the interactive computer program that allows the end-user to simply and
efficiently create and evaluate biotic transport scenarios. BIOPCORT simu-
Tates the redistribution of radionuclides by plant and animal processes
following intrusion into buried waste. At specified years during the
biotic transport simulation, concentrations of radionuclides in the soil
plow-layer are determined. MAXI1 is executed with these radionuclide
concentrations and a standard maximally-exposed individual scenario to
calculate the maximum annual dose to the exposed individual from the
various pathways. The maximum annual dose is the largest of the annual
organ doses calculated to occur during a 50-year period of continuing
exposure. Two additional programs, MAXI2 and MAXI3 are used to calculate
annual dose factors and they are included in the software package and are
documented here to allow the experiesnced user complete access to MAXI capa-
bilities. MAXIZ and MAXI3 generate intermediate dose conversion factors
for food and aquatic pathways. These dose conversion factors are stored in
data files and accessed by the MAXI1 computer program,

The documentation of the BIOPORT/MAXI1 computer software package has been
written for two major audiences. The first audience includes persons
concerned with the mathematical models of biological transport of commer-
cial low=level radioactive wastes and the computer algorithms used to
implement those models. The second audience includes persons concerned
with exercising the computer program and exposure scenarios to obtain
results for specific applicaticns. This document {s designed to function
both as an instructional and a reference document. The report contains
sections describing the mathematical models, user operation of the computer
programs, and program structure. Input and output for five sample problems
are included in the report. In addition, appendices are provided that
present 1istings of the computer pregrams, data libraries. and dose conver-
sion factors.
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ESTIMATION OF RADIATION DOSE TO MAN RESULTING FROM
BIOTIC TRANSPORT: THE BIOPORT/MAXI1 SOFTWARE PACKAGE

1. INTRODUCTION

This collection of computerized models 1s designed to estimate the

potential magnitude of the radiation dose to man resulting from biotic
transport processes. In addition to biotic transport, models are included
for erosion of soil from the burial site cover and waste package decomposi-
tion. Dose tc man is calculated for ingestion of agricultural crops grown
in contaminated soil, 1nhalation of resuspended radionuclides, and direct
exposure to penetrating radiation resulting from the radtonuclide concentra-
tions established in the available soil surface by the biotic transport
model.

Biotfc transport is defined as the actions of plants and animals that
redistribute radionuclides from a commercial Tow-level radioactive waste
burial ground to a location where these radionuclides can enter into human
exposure pathways. Three biotic transport mechanisms are possibie at a
waste disposal site. They are 1) transport enhancement, 2) intrusion and
active physical transport, and 3) secondary transport (McKenzie et al.
1982a). In transport enhancement, plants and animals modify the wastes or
waste site such that there is an increased potential for radionuclide trans-
port. Burrowing animals and invertebrates, for example, may construct
tunnels that enhance the exchange of gases and the infiltration of surface
water. Intrusion and active transport may occur when biota penetrate the
waste zone and cause a horizontal or vertical redistribution of waste
material. In secondary transport. radionuclides are availabie to biota for
a horizontal displacement after they have been mobilized by other processes.
Cnly the mechanism of intrusion and active transport by biota is considered
in this bfotic transport model. This focus results from initial qualitative
assessments which indicated that intrusion and active transport is poten-
tially the most important biotic transport mechanism (McKenzie et al. 1982a;
1982b; 1983; 1984). It also results from the fact that there is littie
documented information available for quantifying either transport enhance-
ment or secondary transport mechanisms.

The BIOPORT/MAXI1 software package contains five computer codes. CREATE is
the interactive computer program that allows the end-user to simply and
efficiently create and evaluate biotic transport scenarios. CREATE
generates input for the BIOPORT (McKenzie et al. 1982b} and MAXI1 (Napfer,
Peloquin, and Kennedy 1984) computer programs. BIOPORT simulates the redis-
tribution of radionuclides by the plant and animal processes following
intrusion into buried waste. At specified years during the biotic transport
simulation, concentrations of radionuclides in the soil plow-Jlayer are
determined. Upon completion of the BIOPCRT simulation, MAXI1 is executed
with these radionuclide concentrations and a standard maximally-exposed
individual scenario to calculate the maximum annual dose to the exposed
individual from ingesticn, inhalation, and direct exposure pathways. The
maximum annual dose is the largest of the annual organ doses calculated to
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occur during a 50-year period of continuing exposure. FEach annual dose is
determined by accounting for the organ doses from all exposure pathways
during the year of interest plus the organ dose received during the year of
interest from radionuclides deposited (by ingestion or inhalation) during
previous years of intake. Two additional programs, MAXIZ and MAXI3 {Napier,
Peloquin, and Kennedy 1984), are used to calculate annual dose factors and
they are included in the software package and are documented here to allow
the experienced user complete access to MAXI capabilities. MAXI2 generates
intermediate dose conversion factors for food pathways. MAXI3 calculates
intermediate dose conversion factors for aquatic pathways. The dose conver-
sion factors produced by MAXI2 and MAXI3 are stored in data files and
accessad by the MAXI1 computer program.

A database of dose conversion factors and radiological decay information is
included with the computer software. External dose conversion factors, soil
and leaf mechanism dose conversion factors and inhalation dose conversion
factors are used by the MAXIL computer program. Although ingestion of
contaminated aquatic foods and drinking water is not currently considered in
the hiotic transport scenarios, dose conversion factors for these pathways
are included for completeness. The dose conversion factors for drinking
water and aquatic food are calculated using the MAXI3 computer program and
the dose conversion factors for leaf and soil mechanism are generated by the
MAXI2 computer program. Inhalation dose conversion factors are calculated
using the DACRIN (Houston, Strenge, and Watson 1974) computer program.
External dose conversion factors for various waste disposal geometries are
calculated using the ISOSHLD (Engel, Greenborg and Hendrickson 1966)
shielding program.

This report documents the complete BIOPQORT/MAXI]l computer software package.
The documentation of the BIOPORT/MAXI1 computer software package has been
written for two major audiences. The first audience (Audience A} includes
persons concerned with the mathematical models of biological transport of
commercial low-level radioactive wastes and the computer algorithms used to
implement those models. The second audience (Audience B) 1ncludes persons
concerned with exercising the computer program and exposure scenarios to
obtain results for specific applications. This document is designed to
function both as an instructional and a reference document.

Section 2 contains information useful to Audience A concerning the mathe-
matical models and computer aigorithms used in the BIOPORT/MAXI1 computer
programs. Section 3 contains information useful to Audience B concerning
the procedures for executing BIOPCRT/MAXI1 computer programs, including a
discussion of sample problems. Section 4 contains additional details on the
structure and organization of the computer programs and is provided for
individuals who may be interested in such details and those who wish to
modify the computer programs. In addition, appendices are provided that
present 1istings of the computer programs, data 1ibraries, and dose conver-
sion factors. Page-edge tabs have been provided as reference points for
Audiences A and B.
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2. MATHEMATICAL MODELS AND COMPUTER SOFTWARE FOR ASSESSING BIOLOGICAL
TRANSPORT IMPACTS

This section contains descriptions of the methodology used to estimate the
radiation doses resulting from biological transport, the setting or
“environment” that is used to define the default conditions in establishing
the MAXI1 data base. the biotic transport and radiation-exposure scenario
considered, and the mathematical models, the computer programs, and the data
bases supporting the BIOPCRT/MAXI1 software package. The information in
this section is designed to be useful to Audience A, persons concerned with
the mathematical models and computer algorithms that are implemented in the
BIOPORT/MAXIl computer software package. These models and algorithms are
used to quantify biological transport of radionuclides at commercial low-
level radicactive waste sites.

2.1. Methodology Applied to Solution of the Problem

In the Draft and Final Environmental Impact Statement (DEIS) in support of

10 CFR Part 61 (U.S. NRC 1981; U.S. NRC 1982), the U. S. Nuclear Regulatory
Commission (NRC) modeled the potential exposure pathways to man from buried
commercial radiocactive wastes. In their analysis, the NRC identified four

scenarios to describe patterns of human intrusions after the loss of insti-
tutional controis (U.S. NRC 1981, App. H, p. H-15):

+ Intruder-Consiruction Scenario. An individual excavates at an
abandoned disposal site to build a house.

-~ Intruder-Discovery Scenario. This scenario is a subset of the
intruder-construction scenario and also involves excavation into a
closed site. The time over which the excavation proceeds is reduced
compared to the intruder-construction scenario.

« Intruder-Agriculture Scenaric. An individual lives in a house built
on a closed disposal site surrounded by contaminated soil resulting
from the intruder-construction scenario. The individual consumes
vegetables grown 1n the contaminated soil.

~ Intruder-Wel]l_Scenarig. An individual uses contaminated water from an

onsite well.

The disposal Timits that result are based on an annual 500-mrem total-body
dose to the maximally exposed individual who intrudes after 100D years of
site control. Of the four human-intrusion scenarios defined, only the
intruder-construction and intruder-agriculture scenarios control the deter-
mination of disposal 1imits.

For the estimation of doses associated with biological transport of radio-
active material from a commercial low-level waste disposal site, an approach
similar to that appiied in the DEIS in support of 10 CFR Part 61 is used
(McKenzie et al 1982a; 1982b; 1983). That is, a radiation-exposure scenario

2.1



{s established for the maximally exposed individual and a means of
determining the resulting radfation dose is provided.

Subsequent to some specified period of radionuclide redistribution by plants
and animals, a maximally exposed individual is assumed to intrude and take
up restidence at a commercial Tow-level waste site. For purposes of this
simulation, biotic transport activities cease at this time and a scenario
defining the individual's life-style i1s in{tiated. Rad{onuclides that were
transported to the soil surface and the top-most soil strata by biotic
transport processes prior to intruder access are assumed to be avaiiable to
the maximally exposed individual through the exposure scenario/pathway
analysis. It 1s assumed that radionuc)]ides within the plow-layer are
readily available in an agricultural scenario. The user may adjust the
volume of this available soil surface by varying the depth of the sofil
strata in a given scenario. This scenario is modeled after the intruder-
agriculture scenario defined by the NRC (U, S. NRC 198l). Doses may be
calculated for the total body. bone, lungs, thyroid, and the lower large
intestine {GI-LLI} of the maximally exposed individual.

The remainder of this section contains descriptions of the reference
"environment" used to establish the dose conversion factor data base for the
MAXI1 computer program, the maximally exposed individual scenario used in
the computer software, and the mathematical models used in the BIOPORT and
MAXI1 computer programs.

2.1.1. Reference "Environment” Description

The definition of an "environment" 1s used to establish the dose conversion
factors for estimating the dose to the maximally exposed individual and to
simplify use of the MAXI1 computer program. This "environment" defines the
general agricultural and Tife-style practices of the intruder/resident and
the Tisting of radicnuciides for which dose conversion factors are avail-
able. Dose conversion factors were generated for this "environment" by the
MAXI2 and MAXI3 computer programs and are retained in data files. Radiation
exposure scenarios can then be constructed within the context of this Yenvi-
ronment” using the MAXIl computer code. Scenarfo modification factors can
be applied to adjust the exposure conditions of the various pathways. 1In
this software package, the reference "“environment" and a radiation exposure-
scenario have been defined for the maximally exposed intruder/resident. Thus,
the usar is able to execute the software without extensive understanding of
the methodology of the MAXI computer codes. However, the capabilities of
manipulating both the scenarioc and the "environment" have been retained in
this software package.

The reference "environment" is based on a site with an area of 1 ha. The
individual may be exposed to radicactive contamination via any of the fol-
lowing pathways: external exposure, inhalation of resuspended radionuclides
in the surface soil, and ingestion of farm products grown on a contaminated
site. The individual's entire diet for the reference "environment" consists
of vegetables, fruits, and animal products grown on the site. Table 2.1-1
contains a listing of the maximally exposed individual's terrestrial food
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product diet. This diet is based on information obtained from Regulatory
Guide 1,109 (U. S. NRC 1977) and has been prorated by food category using
the fraction for that category of the total diet consumed by an average
individual in the U.S. The resulting diet is smaller than the default diet
previously used in the development of this methodology (McKenzie et al.
1982b; 1983). The new diet is felt to more accurately estimate the poten-
tial exposure conditions that may occur. Dose conversion factors for the
exposure pathways listed above have been calculated for the master 1ist of
radionuclides shown in Table 2.1-2. This 1ist contains 100 radionuclides
that may be impeortant in low-level waste disposal operations.

2.1.2. Radiation Exposure Scenario Descriptions

A radiation exposure scenario for bictic transport simulation has been
defined to consider a subset of the available exposure pathways. The
scenario also refines the exposure conditions for selected pathways and is
used to simplify the operation of the MAXI1 computer program. The maximally
exposed intruder/resident is exposed by inhalation of resuspended radio-
nuclides, by ingestion of garden and farm crops grown in the soil, and by

Table 2.1-1. Parameters Used for Calculation of Radiation
Dose Factors from Consumption of Foods

Growing Period Yiel Holdup Consumptio
Food (days) PRV N (O B A (3

Leafy vegetables o0 1.5 1 9.5
Cther above-ground 60 0.70 1 9.5
vegetables

Root vegetables 90 9.0 1 76
Fruit 90 1.7 10 42
Wheat and grain 90 0.72 10 5l
Eggs 90 0.84¢c) 2 19
MiTk 30 1.3 (© 2 1104
Beef 90 0.84¢¢) 15 39
Pork 90 0.84(¢) 15 29
Poultry 90 0.84'c) 2 8.5

(a) Time between harvest and consumption.

(b) These rates are obtained from Regulatory Guide 1.109 (U.S. NRC 1977)
and prorated by food category using the fraction of total consumed by
an average tndividual as calculated from Napier (1981, Table 8),

(c} Yield of animal feeds (i.e., grain or pasture grass).

{d) Units of liters/year.
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Table 2.1-2. Master Radionuclide List for BIQPORT/MAXI1
Radionuclide Radionuclide Radionuclide

3y 144Ce+D 137mBa
14 152 141
220 154EY 1518°
Na Eu 515m
32 160 235
P
33 18532 231'-'|J-h
354 1914, 231p,
40y 2034 2271
452, 21055 4 223¢
4650 226Ra+D 223Ra
Slo, 2287140 27y
54un 230Th+p 233p,
55k 232714p 233,
STCO 234U 225Ra
6000 235U+D 2255
59 238 238
3Ni 7u+D 1]
®3n1 237Np+D 241h
657, 241p 4p 234mp,
75 89 234
Se 8 Sr Pa
85g,. 9my 242,
93 90 238
4Mo ggY 44Pu
%\ Mo 2440,
106Ru+D 99m-|-C 244Pu
109 99 240
0Cd Tc 24 U
lllIn 103mRh 2430m
124 103 243
Sb Pd Pu
1255b+D 1291 243Am
1251+D 13405 239Np
131 135 239
?I+D 7Cs 24 Pu
137¢64p 137¢ lpy
241Am

Where +D means plus short-1ived daughters in equilibrium.
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plane or slab of contamination. External dose conversion factors are
supplied for surface-soil contamination, and for slabs of buried contami-
nants at depths of either 0.5 or 1.0 m. External dose conversion factors
from an optional room exposure condition are also available, These factors
are intended to model doses to an intruder who may enter a room (or vault)
used for storage of radioactive wastes. The room model was origfinally
developed for a study concerning decommissioning of a reference Boiling
Water Reactor (ngb {0ak et al. 1980). A sensitivity analysis for the dose
rate response of - “Co surface contamination in a room of varfous sizes
indicated a dose rate increase of a factor of two or less from small to
large_rooms (Oak et al. 1980, p. F~16}., Thus, dose factors for a room of
100 volume are assumed to be represented by a plane source that appears
to provide a reasonable estimate of the dose resulting in most sizes of
rooms that may be encountered.

Exposure pathways that can be modeled include 1) direct external exposure
to contaminated soil or building surfaces, 2) inhalation of resuspended
material, and 3) ingestion of contaminated foods and aquatic products. The
time of the maximum dose rate to individual organs of reference is calcu-
lTated and the annual dose for that organ 1s reported.

2.2.1.4, MAXIZ Computer Program Description

MAXI2 (Napier, Peloquin, and Kennedy 1984) was used to generate the food
pathways dose conversion factors for the maximally exposed intruder/resident
reference "environment" described in Section 2.1.2. MAXIZ need be used
only when a different "environment" is defined. MAXI2 generates dose con-
version factors to account for deposition on farm or garden soil and crops,
Leaf mechanism dose rate factors are written to a computer file herein
denoted as FILE20. The computer file called FILEZ2l., contains dose conver-
sion factors to account for deposition onto soil in which food crops are
grown. MAXI2 also generates external dose rate factors for exposure to soil
surface contamination. These factors are written to the computer file
denoted as FILEZ2Z. The computer code ISOSHLD {Engel et al. 1966; Simmons et
al. 1967) is used to calculate surface external dose rate factors. A
Tisting of the MAXI2Z code is found in Appendix 2.B. The input files to
MAXIZ that generated the dose conversion factors for the reference "environ-
ment" are included in Appendix 2.B as an example of code usage. MAXIZ is a
specialized version of the FOOD (Napier, et al. 1980) computer program. The
user is referred to that document for theoretical and operational informa-
tion. Differences between the MAXI2 and FOOD computer codes are discussed
in Section 3.1.3.

2.2.1.5. MAXI3 Computer Program Description

MAXI3 (Napier, Peloguin, and Kennedy 1984) was used to define drinking-water
and aquatic food pathway factors for the reference "environment" described
in Section 2.,1.1. This "environment" {is applicable to the scenario
presented in Section 2.1.2. MAXI3 need be executed only when a different
"environment” is considered. MAXI3 generates dose conversion factors for
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contaminated drinking water and aquatic food harvested from contaminated
water. Drinking-water dose conversion factors are written to a computer
file assigned to logical unit 24, called FILEZ24. The computer file assigned
to logical unit 25, called FILEZ5, contains dose conversion factors to
account for ingestion of comtaminated aquatic food products. A Tisting of
the MAXI3 code is found in Appendix 2.C. The input files to MAXI3 that gen-
erated the dose conversion factors for the intruder/resident reference
"environment" are shown in Appendix 2.C as an example of code usage. MAXI3
is a specialized version of the ARRRG (Napfer, et al. 1980) computer
program. The user may reference that document for theoretical and oper-
ational information on MAXI3., Differences between the MAXI3 and ARRRG
computer programs are discussed in Section 3.1.3.

2.2,2. Operation of the BIOPORT/MAXI1 Software Package

Section 3 contains a detailed discussion of the operation of the BIOPORT/
MAXI1 software package. A theoretical overview of software operation is
presented here. Because of the complicity of the interrelationships of the
components of the software package, levels of operation will be defined.
The software process flow at each operation will be presented.

The principal intended scope of the BIOPORT/MAXI1 software package is to
calculate radiation dose to man using the CREATE computer program to
establish scenarios of biotic transport of radionuclides. However, the user
may access additfonal capabilities of the MAXI1 program, as well as utilize
MAXI2 and MAXI3 for application to a wider range of situations. Three
Tevels of operation have been defined to clarify this extended use of the
software.

- LEYEL ONE Most users of this software package will fall into this
classification. Level One requires the minimum level
of user familiarity with the computer codes in this
software package and with the computer operating system
procedures. The Level One user interacts with the CREATE
program to establish biotic transport scenarios. The
user is provided assistance by the incorporation of
default data sets of input parameters into the
software, by restricted ranges of values for each para-
meter, and by free-formatted parameter input. Inter-
action with the computer operating system is minimized
by utility software included in the package. The
resident/intruder scenario has been defined in the
software. The data base defining the reference
Yenvironment" has been provided.

e LEYEL TWO After establishing and simulating a biotic transport
scenario with the CREATE and BIOPORT codes, the user
modifies the intruder/resident scenario by modifying
the MAXI1 input parameters. The user then executes the
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MAXI1 computer code. The user changes the resident/
intruder scenario by changing the Tevel of exposure to
various pathway (e.g., the number of hours of exposure
to external penetrating radiation, the portion of diet
grown on the site). The user must be familiar with the
MAXI1 models and the interrelationships of input para-~
meters to produce meaningful scenarios.

» LEVEL THREE The user creates a different "environment" as defined
in Section 2.1.1. This 1s accomplished by using the
MAXIZ2 and MAXI3 computer codes to establish new dose
rate factor libraries. It is not anticipated that
this level of operation will be needed for the evalua-
tion of biotic transport scenarios at low~level waste
sites. It js included to allow flexibility and com-
plete access to MAXI capabilities.

2.2.3. Restrictions and Future Enhancements

The following restrictions apply to operation of the BIOPORT/MAXILl software
package.

There 1s a strong correspondence between the animal and plant input
parameters and the input depths of the strata in the soil column. It
is the user's respensibility to ensure, when changing from default
soil strata thicknesses, that corresponding changes are made to the
animal and plant input parameters. Proportion of soil moved from each
soil strata by animals and sroportion of plant roots in each soil
strata are the affected parameters.

It 1s assumed that there is no plant or animal activity below the
inventory.

The site overburden is conceptually divided into three distinct layers
or strata. The user may vary the thickness of the layers but may not
vary the number of TJayers.

It 1s the user's responsibility to ensure that the erosion rate is not
so high that the entire top layer of soil is eroded away during the
course of the simulation. If this does occur, the simulation will be
stopped and an error message will be printed.

The user may define a maximum of 10 plant and 10 animal associations
({1.e., either species and/or communities).

Up to a total of 50 radionuclides may be considered. The inventory is
restricted to the 1ist of 100 radionuc]ides appearing in Table 2.1-2.
Several of these radionuclides (shown in Table 2.1-2) are listed with
a D (plus daughters) designation. For these radionuciides, the
energies of the short-lived daughters in equilibrium with the parent
radionuclides are included in the organ dose and external dose calcu=-
lations. For other radionuclides, chain decay calculations are
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performed and daughters are permitted to reach their equilibrium
values,

¢ Doses to the following organs may be considered: +total body, bone,
lung, thyroid, and the lower large intestine (LLI} of the GI tract.

The following enhancements to the BIOPORT/MAXI1 software package have been
considered and determined to be feasible.

» A varfable number of soil strata could be added to define the soil
overburden of the waste site.

e Plant and animal input parameters could be defined so as to be
independent of soil column input parameters.

o Graphic output of radionuclide concentration and dose to man versus
time could be generated to simplify anaylsis of results.

+ A separate data base of animal and plant data could be implemented to
facilitate collection, storage, and utilization of parameters.

e Additional parameters defining the maximally exposed resident scenario
could be brought out to the interactive CREATE program, thus allowing
easier modification to the maximally exposed resident scenario,

2.3. Data Base

An understanding of the detailed information which follows 1s not necessary
for the successful execution of BIOPORT/MAXIl. This section is provided
for indifviduals interested in the organization and content of the data base
and Level Three users {Section 2.2.2) who are defining a different
"environment."

The BIOPORT/MAXI1 data base is composed of 10 data files. The relationship
of the data base to the computer codes is depicted in Figure 2.2-1. RMDLIB
Is the master radionuclide 1ibrary containing chain decay and transiocation
class information. The balance of the files contain dose conversion
factors for various pathways.

2.3.1. Radionuclide Master Library for MAXI1 - RMDLIB

The radionuclide master data library (RMDLIB) contains all radiclogical
decay data used by the MAXI programs. The 1ibrary is organized into two
sections. The first section contains radionuclides that are not members of
decay chains, and also radionuclides singled out from chains with the "+D"
(plus daughters) designation. Radionuclides in the first section are
arranged by increasing atomic number. The second section of the 1ibrary
contains radionuciides organized into decay chains ordered under the radio-
nuclides highest in the chain. RMDLIB contains about 280 entries.
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The first record of the library contains 80 characters of descriptive
jnformation used as identification in the input data report printed by
MAXI1., The balance of the data records have the follewing information:

- Alphabetic element symbol

~ Atomic weight, also metastable (m} and/or plus daughters
(+D) designation

- Radiological half-iife, days

- Index of relative position in decay chain
(0 is highest position)

- Index of precursor in decay chain (as {identified in column
4 of the precursor)

- Branching ratio for primary precursor
~ Index of alternate precursor in decay chain
- Branching ratio for alternate precursor

- Translocation class assignment for soluble state of
element

-~ Translocation class assignment for insoluble state of
element

Translocation refers to the rate at which radtonuclides are transported by
body fluids from the lungs to the blood and GI tract after inhalation. For
inhalation calculations, translocation classifications are made for each
organ based on the usage of the Task Group Lung Model (ICRP 1966). The
transiocation indices used in RMDLIB refer to the following classes as
defined in ICRP (1966):

Index 1 - Class D Materials. A maximum clearance half-time of less
than a day.

Index 2 - (lass W Materials. A maximum clearance half-time ranging
from a few days to a few months.

Index 3 - {lass Y Materials. A maximum clearance half-time of from
six months to a few years.

BIOPORT/MAXI1 assumes that for inhalation all elements are insoluble for
the lungs and soluble for the other organs. This assumption tends to
maximize the organ dose. The translocation classification for soluble and
insoluble wiil be read by the CREATE computer code and applied to each
organ according to the above assumption. The default translocation assign~
ments may be modified by the user during scenario creaticn.

The RMDLIB FORTRAN format is (A2, A6, E10.2, 212, F7.4, 12, F7.4, 22X,2I1}.
The parameter in column four is used to signal the end of the data library
(<=0). A listing of the library is located in Appendix 1.C.
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2.3.2. Leaf Mechanism Dose Rate Factors - FILEZ0

The file assigned to logical unit 20, called FILE20, contains "environment"
-specific leaf-mechanism dose rate factors for 1 pCi per cubic meter in
air. Each record of the file contains dose rate factors of one radionu-
clide for selected organs. The file is arranged into sets of records for
each year. The sets are delimited by a blank record. The file organiza-
tion, corresponding MAXI1 variable names, and FORTRAN formats of FILE20 are
as foliows:

Line 1 ~ Descriptive title, TIT20; (20A4).

Line 2 ~ Type descriptor, ID;
number of years of data, NYRL;
number of isotopes, NISOL;
number of organs, NORGL; (5X, A4, 3I5).

Line 3 - Index of organs, KORGLS(i),
for 1 ranging from one to NORGL; (5I5),

The fo'llowing set of records follows for each year of data (k); a total of
NYRL sets:

Line A - Blank 1line

Next NISOL 1ines - One 1ine for each isotope (i) containing:
element symbol as in the master radic-
nuctide 1ibrary, ELTLS{1);
atomic number as in the master radio-
nuclide 1ibrary, AWLS(i);
dose rate factor for KORGLS(j) where
J ranges from one to NORGL,

DINCL(R;i)J);
(A2, A6, 5E12.2),

FILE20 contains dose rate factors for five organs for 100 radionuclides for
fifty years. The organs are total body, bone, lungs, thyroid, and the Tower
large intestine of the GI tract. Consumption parameters included in the
dose conversion factors are listed in Table 2.1-1. The radionuclides
considered are listed in Table 2.1-2. The first page of this default file
is printed in Appendix 1.C. A complete 1isting of the default file is given
in Appendix Z2.A.

When creating a new "environment.," the computer code MAXIZ is used to
generate this file. MAXI2 is a special version of the FOOD computer code
(Napier et al. 1980). The user is referred to that document for detailed
information., Instructions for executing MAXIZ are given in Section 3.1.3.
MAXI2 outputs leaf-mechanism dose rate factors to the file assigned to
logical unit 20. The MAXI2 input file that generated FILE2D for the biotic
transport Yenvironment" is listed in Appendix Z2.B. '
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2.3.3. Soil Mechanism Dose Rate Factors — FILEZ1

The file assigned to logical unit 21, called FILE2l, contains "environment"
~specific soil-mechanism dose rate factors for 1 pCi per square meter in
soil. Each record of the file contains dose rate factors of one radionu-
clide for selected organs. The file is arranged into sets of records for
each year,

The sets are delimited by a blank record. The file organization, corre-
sponding MAXI1 variable names, and FORTRAN formats of FILEZl is as follows:

Line 1 - Descriptive title, TITZ1; (20A4).

Line 2 - Type descriptor, ID;
number of years of data, NYRS;
number of isotopes, NISOS;
number of organs, NORGS; (5X, A4, 3I5).

Line 3 - Index of organs, KORGLS(i),
for i ranging from one to NORGS; (5I5).

The following set of records follows for each year of data (k); a total of
NYRS sets:

—

Line A - Blank l1ine

Next NISCS 1ines - One 1ine for each isotope (i) containing:
element symbol as in the master radio-
nuclide 1ibrary, ELTLS(1);
atomic number as in the master radio-
nuclide 1ibrary, AWLS({);
dose rate factor for KORGLS(j) where
J ranges from one to NORGS,

DINCS(k,1,j);
(A2, A6, bE12.2).

FILE21 contains dose rate factors for five organs for 100 radionuciides for
fifty years. The organs are total body, bone, lungs. thyroid, and the lower
large intestine of the GI tract. Consumption parameters included in the
dose conversion factors are l1isted in Table 2.1-1. The radionuciides
considered are 1isted in Table 2.1-2. The first page of this file is
printed in Appendix 1.C., A complete listing of the file is in Appendix Z.A.

MAXI2, a special version of the FOCD computer (Napier et al. 1980), gen-
erates this file. The user is referred to the FOOC program documentation
for detailed information. Instructions for executing MAXIZ are located in
Section 3.1.3. The 1nput submitted to MAXIZ to generate the FILE21 {s given
in Appendix 2.B. MAXIZ prints a report of input parameters and outputs
sofi-mechanism dose rate factors to the file assigned to logical unit 21 1in
the format described above.
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2.3.4. Surface External Exposure Mechanism Dose Rate Factors

The file assigned to logical unit 22 contains external dose rate factors.
The file named PLANSOURC contains dose rate factors that represent an infi-
nite plane of soil contamination.

The organization, corresponding MAXI1 varijable names, and FORTRAN formats of
the file 1s as follows:

Line 1 - Descriptive title, TIT22; (20A4).

Line 2 - Type descriptor, ID;
number of isotopes, NISOX; (5X, A4, I5).

Next NISOX lines - For each isotope (1):
element symbol as in master radionuclide
l1ibrary, ELTX(1);
atomic number as is master radionuclide
Tibrary, AWX(i);
external exposure dose rate factor, DFXT(i};
CA2, A6, E7.1).

The data fite PLANSOURC is printed in Appendices 1.C and 2.A. When
establishing a new "environment," the user may use the ISQSHLD (Engel et
al. 1966; Simmons et al. 1967), MAXI2, or other compatible computer
programs to generate external dose rate factors. A file in the above
format will probably have to be hand-generated from the results of the
shielding calculations. MAXIl anticipates external dose rate factors in
units of mrem/yr per pCi/m?. PLANSOURC was generated using the ISOSHLD
computer program.

2.3.5. Inhalation Dose Rate Factors - FILEZ3

The file assigned to Togical unit 23 called FILEZ3, contains inhalation dose
rate factors for 1 pCi per cubic meter of air. The file is arranged into
sets of records for each isotope. Each isotope set contains three
solubility class subsets. Each solubility class subset is comprised of a
variable number of records, one record per year. Each record contains data
on up to five organs. The file organization, corresponding MAXI1 variabile
names, and FORTRAN formats of FILE23 are as follows:

Line 1 - Number of radionuclides in library. NDI;
descriptive title, TIT23; (IS5, 15X,15A4).

Line 2 - Index of organs, IDORG(i).,
for i ranging from 1 to 5, i=0 indicates data
for less than five organs; {(5I5).

This set of records follows for each radionuclide(k); a total of NDI sets:
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Line A - Element symbol as in the master radio-
nuclide iibrary, ELTD;

atomic number as in the master radionuclide
Tibrary. AWD;

number of years of data solubility class 1,
N1;

number of years of data solubiiity
class 2. N2;

number of years of data solubility
class 3, N3; (A2, A6, 2X, 315,

Next N1 T1ines - For translocation class 1, one recerd con-
tains inhalation dose rate factors for five
organs (j}, DIN(1l,i,j); (10X, 5E10D.2}.

Next N2 1ines - For translecation class 2, one record con-
tains inhalation dose rate factors for five
organs (j), DIN(2,4,]J); (10X, 5E10.2).

Next N3 lines - For translocation class 3, one record con=-
tains inhalation dose rate factors for five
- organs (J), DIN(3,1,3); (10X, 5E10.2).

The file contains dose rate factors of 130 radionuclides for five organs
for a varying number of translocation classes and a varying number of
years. The organs are total body, bone, lungs, thyroid, and the Tower
large intestine of the GI tract. Dose rate factors are based on a
breathing rate of 230 cc/sec. The first page of this file is printed in
Appendix 1.D.5. A complete 1isting is located in Appendix 2.A. FILEZ3 is
created by a special version of the computer code DACRIN (Houston, Strenge,
Watson. 1974). This library is not "environment"-specific and consequently
should not need to be recreated by the user.

2.3.6. Aquatic Foods Dose Rate Factors - FILE24

Aquatic food pathways are not considered for the biotic transpert scenario.
Information in this section is included for completeness. The file assigned
to logical unit 24, called FILEZ4, contains aquatic foods dose rate factor
for 1 pCi per liter of river water. The factors assume a consumption rate
of 6.9 kg/yr of fish obtained from Regulatory Guide 1.109 (NRC 1977). Each
record of the file contains dose rate factors of one radionuclide for
selected organs. The file is arranged into sets of records for each year.
The sets are delimited by a blank record. The file organization,
corresponding MAXI1 variable names, and FORTRAN formats of FILE24 are as
follows:

Line 1 - Descriptive title, TIT24; (20A4).
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Line 2 -~ Type descriptor, ID;
number of years of data, NYRA;
number of isotopes, NISOA;
number of organs, NORGA; (5X, A4, 3I5),

Line 3 ~ Index of organs, KORGA{{),
for i ranging from one to NORGA; (5I5).

The following set of records follows for each year of data (k}; a total of
NYRA sets:

Line A - Blank line

Next NISOA 1ines - ©One line for each isotope (1) containing:
element symbol as in the master radio-
nuclide 1ibrary, ELTA({);
atomic number as in the master radio-
nuclide tibrary., AWAW(i);
dose rate factor for KORGA(]) where
J ranges from one to NORGA,

DINCA(k,i,3);
(AZ, A6, 5E12.2).

FILE24 contains dose rate factors for five organs for 100 radionuclides for
fifty years. The organs are total body, bone, lungs. thyroid, and the
lower large intestine of the GI tract. Radionuclides included are listed
in Table 2.1-2. The first page of this file is printed in Appendix 1.C. A
complete 1isting of the file is located in Appendix 2.A.

FILEZ24 is generated by the MAXI3 computer code. MAXI3 is a special version
of the ARRRG computer code (Napier et al. 1980). The user is referred to
that document for detailed information. Instructions for executing MAXI3
are given in Section 3.1.3. The input to MAXI3 that generated the aquatic
foods dose rate factors in FILEZ24 is given in Appendix 2.C.

2.3.7 Drinking-Water Dose Rate Factors - FILE25

The file assigned to logical unit 25, called FILEZS, contains drinking-water
dose rate factors for 1 pCi per liter of drinking water. Each record of the
file contains dose rate factors of one radionuclide for selected organs.

The file is arranged into sets of records for each year. The sets are
delimited by blank records. The file organization, corresponding MAXI1
variable names, and FORTRAN format of FILEZ5 are as follows:

Line 1 - Descriptive title, TIT25; (20A4).
Line 2 - Type descriptor. ID;
number of years of data, NYRW;

number of isotopes, NISOW;
number of organs, NORGW; (5X, A4, 3I5).
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Line 3 - Index of organs, KORGW(i),
for § ranging from 1 to NORGW; (5I5).

The following set of records follows for each year of data (k}; a total of
NYRW sets:

=

Line A - Blank Tine

Next NISCOW Tines - One line for each isotope (i) containing:
element symbol as in the master radio-
nuclide tibrary, ELTW(i);
atomic number as in the master radio-
nuclide 1ibrary, AWW(i);
dose rate factor for KORGW(j} where
J ranges from one to NORGW,

DINCW(k,i,3);
(A2, A6, 5E12.2).

FILE25 contains dose rate factors for five organs for 100 radionuclides for
fifty years. The organs are total body, bone, lungs, thyroid, and the
lTower large intestine of the GI tract. The dose rate factors included with
this software package are based on consumption of drinking water at a rate
of 1.2 liters per day or 440 liters per year. The radicnuclides considered
are listed in Table 2.1-2. The first page of this file is printed in
Appendix 1.C. A complete listing of the file is in Appendix 2.A.

The computer code MAXI3 generates FILE25. MAXI3 is a spacial version of
the ARRRG computer code {(Napier et al. 1980}. The user is referred to that
document for detailed information. Instructions for executing MAXI3 are
given in Section 3.1.3. The MAXI3 input file that generated the dose rate
factors in FILE25 is given in Appendix 2.C,

2.3.8. Buried Waste External Dose Rate Factors

External exposure from buried waste is not considered in the intruder/
resident scenario. However, three files are included in this software for
consldering buried waste. The files are based on the Jocation (relative
depth from the surface) of the waste. The three optional! files are:

"WOLSOURC" « infinite surface slab source

"BURIEDHF" - 4infinite slab source buried in soil with an overburden
depth of 0.5 meters
"BURIED1I"™ - infinite slab source buried in soil with an overburden

depth of 1.0 meters

The factors in these files relate the radionuclide source strength to the

dose rate in tissue 1 m away. These factors are for 1 pCi per cubic meter

for the waste. Each record of the file contains dose rate factors for one
radionuciide. The file organization, corresponding MAXI1 variable names,

and FORTRAN formats of the optional files are as follows:
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Line 1 - Descriptive title, TIT27; (20A4).
Line 2 - Type descriptor, ID;
number of Jisotopes, NISODX; (SX, A4, IS).

Next NISODX 1ines - For each isotope (i)
element symbol as in master radionuclide
library, ELTDX(1);
atomic number as is master radionuclide
Tibrary, AWDX(1i);
dose rate factor in afr, DFDXT(1)};
(A2, A6, E7.1}

The files YOLSOURC, BURIEDHF, AND BURIED] are listed in Appendix 2.A. These
files are created by the ISOSHLD {(Engel et al. 1966; Simmons et al. 1967)
computer program.

2.3.9. Radionuclide Master Library for BIOPORT and CREATE - RMDBIO

RMDBIO is a special version of RMDLIB. This 1ibrary contains radiological

decay data and plant/soil concentration ratios for the radionuclides 1isted

in Table 2.1-2. Each record of RMDBIO contains the following information:
- Alphabetic element symbol

- Atomic weight, also metastable (m)} and/or plus daughters
(+D) designation

- Radiological half-life, days

- Index of relative position in decay chain (0 {s highest
position)

- Index of precursor in decay chain (as identified in
column 4 of the precursor)

- Branching ratio for primary precursor
- Index of alternate precursor 1n decay chain
- Branching ratio for alternate precursor

- Concentration ratio for plants in units of pCi per gram
plant (wet) / pCi per g soil (dry)

- Translocation class assignment for soluble state of
element

- Translocation class assignment for {insoluble state of
element

The RMDBIO FORTRAN format is A2, A6, E10.2, 212, F7.4, 12, F7.7, 10X, F7.4,
3X, 2I1. A 1isting of the 1ibrary is located in Appendix 1.C.
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3. PROCEDURES

User instructions and technical detafls on use of the BICPORT/MAXI1
software package are presented in this section. To simplify the presenta-
tion of user interaction with the computer codes, three levels of software
operation were presented in Section 2.2.2, Briefly, the levels of
operation are:

e LEYEL ONE The user creates and executes a biotic transport
scenario. The user interacts with the CREATE computer
program and system level procedures which control
execution of the BIOPORT and MAXI1 computer codes.

The biotic transport scenario 1s simulated and dose to
organs is calculated.

= LEVEL TWO After establishing and simulating a biotic transport
scenario with the CREATE and BIOPORT codes, the user
modifies the intruder/resident scenario by modifying
the MAXI1 input parameters. The user then executes
the MAXI]1 computer code.

e | EVEL THREE The user creates a different “environment” as defined
in Section 2.1.1. This is accomplished by using the
MAXIZ and MAXI3 computer codes to establish different
dose rate factor librarjes.

It is assumed that the majority of users will operate the BIOPORT/MAXI1
software at Level One. Levels Two and Three are included to allow flex-—
ibility and increased application of the BIOPORT models. Instructions are
given for each level of software operation. Detailed information on the
BIOPORT/MAXI1 software input and output is included. This information is
primarily of interest to the Level One user. Included are a discussion of
two data sets incorporated into the CREATE software, descriptions of all
BIOPORT input parameters and the presentation of five sample problems.
Program-generated error messages and corresponding corrective actions for
the CREATE, BIOPORT, and MAXIl1 computer codes are also listed.

The following conventions will be used in this manual to distinguish exact
user input from instructions and from computer program displays.

<cr> - These symbols indicate that the keyboard key
labeled RETURN should be pressed when encoun~
tered in the manual. This {s analogous to the
carriage return on typewriters.

boldface - Boldface print designates information entered
at the terminal by the user.
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CAPITAL LETTERS - HWhen capital letters 1n boldface type are en-
countereds the user should type in the boldface
letters exactly as shown,

lower-case letters - When Tower-case letters are encountered in
boldface type, the user should substitute
scenario-specific information or a unique file
name.

3.1. User Instructions

The BIOPORT/MAXI1 software package is installed on the Brookhaven CDC 6600
MFA and 7600 MFZ computers. It is necessary to obtain a security access
identification number, an account name, password, and problem number to use
this computer facility. The user is responsible for obtaining the above
privileges to access the BIOPORT/MAXI1 software.

User instructions for the three levels of software operation discussed above
are provided in this section. The following three subsections correspond to
these Tevels, respectively.

3.1.1. Executing CREATE/BIOPORT/MAXI1 (Level One User)

On the MFA computer, to establish and execute a scenario, the user need
only type:

ATTACH,PROCFIL, ID=BIO,MR=1 <cr>
BEGIN,BIO <cr>

to access the CREATE interactive program. Detailed examples of user
interaction with the CREATE program are presented with the sample problems.
A general description of user interaction with CREATE follows.

The first messages introduce CREATE and display general instructions on
program use. The user is queried for a descriptive title that will iden-
tify the output reports. CREATE prompts the user to enter simulation
duration and information relative to the output. The user selects from two
data sets to establish default reference parameter values. The user then
indicates whether or not a default inventory will be used. The user
selects a storage package half-1ife and age. At this point the user is
given an opportunity to review and/or modify any of the above parameter
values before continuing with construction of the scenario.

When the user is satisfied with parameter values selected, the inventory
can be reviewed or entered. If a default inventory was selected by the
user, a report of the inventory is displayed on the terminal screen. The
user is allowed to modify and/or add radiocnuclides to the default
inventory. If the user opted to enter the inventory, radionuclide names
and quantities will be requested. Radionuclides should be selected from
Table 2.1-2, CREATE, BIOPORT, and MAXI1 accept radionuclide names only as
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they appear in RMDBIQ, listed in Appendix 1.C.9. A report of the inventory
is displayed when the user has completed inventory input.

Next the user may review and/or modify site-specific parameters. Site-
specific parameters are divided into three groups for review/modification
purposes: soil strata parameters, plant parameters, and animal parameters.
For each group, CREATE first asks if any changes are to be made to this
group. If changes are to be made, CREATE will set parameter values based
on the user's response to questions.,

CREATE provides assistance to the user during scenario creation. This
manual should noct be necessary during normal executions because the
following features are incorporated into the CREATE software:

¢ Parameter descriptions and default values for each of two data sets
are stored in the code.

® Four default inventories may be accessed by the software.

® Questions are “English-phrased." A strong effort has been made to
refrain from computer Jargon. The code attempts to ask questions
meaningful to the end user and Togically establishes required
parameter values,

® Values entered at the terminal by the user are tested against minimum
and maximum allowable 1imits. If a value {s determined to be outside
the allowable 1imits, the user is asked to supply another value.

® HKhen proportion parameters are input, CREATE tests to ensure that the
total is not greater than 1.0,

® Default values are installed with a null entry (i.e., pressing the
<cr> key),

® When a "YES/NO" question is asked of the user, the default condition
is always displayed first {(e.g., (N/Y) indicates that a null entry is
equivalent to a "no" response).

® Review of related sets of parameters (e.g., plant and/or animal
parameters) may be bypassed during scenario modification.

® Radiological inventory input is tested against a shortened version of
master radionuclide library, RMDBIQ. This establishes that informa-
tion is available in the data base for the source term in question and
that the user entered the radionuclide name 1n a recognizable form.

e Radiological inventory input is tested against the previously entered
input to ensure that an entry is not duplicated.
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+ LUpon the completion of input, the radiological inventory is displayed.
The user is given the opportunity to first modify and then add to the
inventory.

e Default organ translocation classes are assigned.
 Input is free-formatted as specified in ANSI-FORTRAN-77.

e The user may review and/or modify groups of parameters until satisfied
with the selection.

At the end of the CREATE interactive session, the user must supply the
account-name and account-number for access to the MFZ computer. The
queries are made in the following manner:

ENTER ACCOUNT NAME: accountname <cr>
ENTER ACCOUNT NUMBER: accountnumber <cr>

The CREATE program generates an execution file for BICPORT and MAXI1 from
the information supplied by the user. This file is stored in the user's
work area under the name TAPE7.

To initiate the BIOPCRT simulation and the MAXI1 dose calculation enter the
following command:

BEGIN,MAX <cr>

The user will then be asked to supply a filename and read access password
for the execution file generated by CREATE. The regquests are made in the
following format:

ENTER F FILENAME FOR SCENARIC: filename <cr>
ENTER R READ PASSWORD FOR FILE: readpassword <cr>

The execution file, TAPE7, will be copied to a file with a Tocal file name
of T7 and then catalogued as a permanent file under the user-supplied
password to protect the user's account. The file will have a user fidenti-
fication of BIO and will be retained on the system for ten days. Cata-
loging of the fiile will allow the user to resubmit a CREATE-generated
scenario if the execution is not successfui. A system command will be
automatically generated to submit the execution file to the MFZ computer.
BIOPORT and MAXIL wil]l be executed sequentially and the respective reports
inserted into the execution log file. Because of time and extended core
memory requirements, execution of the Job may be delayed.

To check on the status of the BIOPCRT and MAXIl executions, enter the
following command:
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FILES <cr>

When the execution is complete, the log file name consisting of the first
five characters of the user's account name followed by two system—generated
sequence characters will appear under OUTPUT FILES.

The user may use the following procedure to print the log file at the RJE
terminal in 55-056. To start the procedure, enter:

BEGIN, SEND <cr>
The procedure will respond with the following request:
F NAME OF FILE TO BE PRINTED: filename <cr>

The user should enter the log file name. The SEND procedure then requests
a name that wi1il be printed on the banner page of the output. The user may
use any five-character sequence to identify the run. The format of the
request is as follows:

N FIVE CHARACTER NAME TO IDENTIFY RUN: name <cr>
The above procedures will assist the user in scenario creation, control
execution of the biotic transport simulation, control dose calculations,

and provide printed reports of the program output. Table 3.1-1 summarizes
the procedure for executing this software package.

Table 3.1-1. System Procedures Sequence Summary

ATTACH, PROCFIL, ID = BIO,MR = 1 <cr>

BEGIN,BIO <cr> {scenario is constructed)
ENTER ACCOUNT NAME: accountname <cr> (biotic transport simulated &
ENTER ACCOUNT NUMBER: accountnumber <cr> dose calculations performed)

BEGIN,MAX <cr> (biotic transport simulated &
ENTER F FILENAME FOR SCENARIQO: filename dose calculations performed)
ENTER R READ PASSWORD FOR FILE: readpassword

FILES (to check status of execution)

BEGIN, SEND <cr>

F NAME OF OUTPUT FILE TO BE PRINTED: jobname <cr> (to print reports in
N FIVE CHARACTER NAME OT IDENTIFY RUN: name <cr> $5-056)
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3.1.2. Modifying the Intruder/Resident Scenario {Level Two User)

The user may modify the intruder/resident MAXI1 scenario by modifying the
MAXI1 input file prior to execution of the MAXI1 program. For example, the
user may wish to assume that only a portion of the intruder/resident diet
was obtained from the site. The user could adjust the MAXI1 input parameter
RPF2 to reflect this assumption. Descriptions of all MAXIl input parameters
wi11 be discussed in Section 4,

3.1.3. Creating an “Environment®™ - MAXI2/MAX13 (Level Three User)

The experienced user may wish to establish a different "environment™ by
executing the MAXI2 and MAXI3 computer codes. MAXI2 is a specialized
version of the FOOD (Napier et al. 1980} computer program. MAXI3 is a
specialized version of the ARRRG (Napier et al. 1980) computer code. The
user is referred to the ARRRG and FOOD document for user instructions, with
the following exceptions:

Only the following NAMELIST parameters are used by MAXI2:

NEXT HLDUP KORG
KFDTYP CON T2
GRWP TRNS POP
YELD EXTIM IPOP

11}

Only the following NAMELIST parameters are used by MAXI3:

NEXT KORG USAG
KPTHWY PLIFE ISALT
T2 HLDUP

¢ Release parameter records need only 1ist the radionucltide name,
ELTI(1) and AWI({) in FORTRAN A2, A6 format.

« Special versions of the data libraries used by MAXIZ and MAXI3 are
included in the BIOPORT/MAXI software package. These libraries contain
information on the radionuclides 1isted in Table 2.1-2. The library
FTRANSLIB contains elemental deposition velocities to account for depo-
sition of resugpended radioactive matertals. Transfer coefficients in
FTRANSLIB for 2H and 1%C are taken from Regulatory Guide 1.109 (U.S.
NRC 1977). The remaining transfer coefficients in FTRANSLIB are from
the ARRRG and FOOD document. The libraries included in this package

are:
RMDL 1B BIOAC
ORGLIB FTRANSLIB
GRDFLIB

RMDLIB 1s also used by MAXII.
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¢ Files must be assigned to the logical unit devices listed in Table
3.1-2 to obtain dose rate factor output.

MAXI2 and MAXI3 will print reports of input parameters. Output file
organization is presented in Section 2.3. Output reports (as provided by
FOOD and ARRRG) are not printed. Sample input files to MAXIZ and MAXI3
are listed in Appendices 2.B and 2.C, respectively.

The BIOPORT/MAXI1 data base contains the “Yenvironment" described in Section
2.1.1. F1ile names generated by MAXI2 and MAXI3 must not conflict with
those currently in the data base.

3.2. Input Parameters

To simplify use of the BIOPORT computer program, two data sets are
incorporated into the CREATE program. The data sets characterize general
conditions and radionuclide inventories that the user may use as an aid in
the construction of a more specific scenario. The first data set defines
conditions typical of the plains and intermountain valleys of the western
United States. These arid site conditions and radionuclide inventories are
from McKenzie et al., (1982b; 1984). The first data set is referred to as
the reference arid site. The second data set describes conditions typical
of much of the eastern United States. These humid site conditions and
radfonuclide inventories are also based on the work of McKenzie et al.
(1983; 1984}. The second data set is referred to as the reference humid
site. Two reference waste spectra have been defined for each of the
reference sites (McKenzie et al. 1982; 1983). Waste Spectrum 1 is intended
to be representative of past and current waste management practices. Waste
Spectrum 2 is intended to represent the use of improved solidification

and volume reduction methods. The waste spectra concentrations have been
decayed for an average of 20 years. The waste spectra have been summarized
from information presented in the DEIS for 10 CFR Part 61 (U.S5. NRC 1981).

The incliusion of these data sets simplifies construction of a scemario by

providing default values for all BIOPORT input parameters. Alternately, the
user may construct a scenario entirely of site-specific data. However, when
site-specific data is incomplete, the user can use one of the data sets as a

Table 3.1-2. MAXI2/MAXI3 Logical Unit Device Assignments

Logical Corresponding
Unif No, File Description ==~ BIOPORT/MAXI] File
20 MAXI2 ieaf mechanisms FILE20
2] MAXI2 soil mechanisms FILE21
22 MAXI2 surface external mechanisms PLANSOURC
24 MAXI3 agquatic food-product mechanisms FILE24
25 MAXI3 drinking-water mechanisms FILE25

3.7



base case and incorporate available site-specific data to establish a par-
ticular scenario. For example, site-specific data on radionuclide inven-
tories are not readily available; however, if they should become available,
these data can be readily incorporated into the default scenarios by the user.

Complete parameter descriptions are included in the CREATE program. The
user will become familiar with the required input parameters through
execution of the CREATE proram. Several tables of input parameter values
are presented as aids to the user. Table 3.2-1 is a worksheet that may
assist the user in the collection of site-specific data. Default values
included in the software for the reference arid and humid sites are given
in Tables 3.2-2 and 3.2-3, respectively. The default waste inventories are
given in Table 3.2-4. Input variable for BIOPORT/MAXIl are described in
Tabie 3.2-5. The name of each parameter {s followed by the number of
elements (and specification if 1t is an array), the data type classifi-
cation, and a description. Each parameter description includes dimensional
units, as well as minimum and maximum allowable values if applicable. The
parameters are listed in alphabetical order.

3.3. QOutput Pescriptions

Output generated by CREATE, BIOPORT, and MAXIl will be discussed in this
section. Files are identified by the FORTRAN logical unit number (Tun)
associated with them for each of the computer programs.

CREATE gererates two output files; BIOPORT input (Tun 7) and MAXI1 system
control/parameter input (lun 8). These files are usually not printed or
retained on the system. However, the user may wish to catalog these files
for permanent disk storage. The BIOPORT input file s in the user's work
area under the name TAPE7. The MAXI1 input file 1s in the user's work area
under the name TAPES.

BIOPORT generates two output files; a report of input parameters and
results (lun 2), and a file of radionuclide concentrations in MAXIL input
format {lun 30). The BIOPORT report includes values and descriptions for
all input parameters. For each year selected for output, a table of radio-
activity in each soil strata by radionuclide is generated. The table
includes the radioactivity eroded in the given year and resulting concen-
tration of each radionuclige in the available soil surface adjusted to the
MAXI1 input units of pCi/m. The inventory file generated by BIOPORT
contains an identifying title and a set of records for each year selected
for output. Each set includes a title record containing the year of simu-
lation during which the followfng concentrations were calculated. One
record is included for each radionuclide. Input radionuclides as well as
all other members of applicable decay chains are included. This is true
even if the concentration of the some of the radicnuclides in the chain is
zero. This arrangement is necessary because MAXIl expects radionuclides to
be arranged in the same order for all cases of the execution. Each record
contains the radionuclide name (element following by atomic number),
transiocation index for each organ and concentration in units of pCi/ms.
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Table 3.2-1.

GEMERAL PARAME TERS

Site-Specific Data

Title:
.ength of the simulation (years):
Jutput for years:

Doses tu be calewlated for: Total Bodly
Base case selection:

Jase 1nventory: Waste Spectrum 1

Arid reference site

Bone  Lungs  Thyroid  LLI

Homid reference site

Waste Speclrum 2 User-defined

Collection Worksheet

S0IL STRATA PARAMETERS

Baseline erasion {cmfyr):

Maximum erasion {emfyr}:

Starting year for maximum erosion:

[furation of maximum erosion (years):

Frequency of maximum erosion {years)h;

Thickness (m):

Jecompesition half-life of the waste package {years): _ Strata 1 Strata 2 Strata 3 -
Mean age of the waste package at site closure (years): Volume of the waste inventaory (m3]: e
MLANT PARMNSFTERS Plant Mpdai: 1) lLiptake based on the total mass of the plant
2) Uptake based on the fraction of roots in contact with wastes
Number of plant associations: 1 2 3 4 5 8 7T B 9 1
FLANT 1 PLANT 2 PLANT 3 PLANT 4
Name:
Jry/wet weight ratio:
Yo, of phases:
Swcees~  Succes-  Succes- Succes—  Succes—  Sugces- Succes- Succes-  Succes- Succes-  Succes-  Succes-
sional  signal  sional signal  signal  sional signal  sional  sional sipnal  sional  sional
Phase 1 Phaze ? Phase 3 Phazse 1 Phase 2 Phase 3 Phase 1 Phase 2 Phase 3 Phase 1 Phase 2 Phase 3
fear of endpoint: [
Hoot-to—shaot ratio:
Met prod, (gfrnz):
fearly recycle rate:
constant constant constant  constant constant constant  constant constant comstant  constant constant constant
Zraduction rate: Tim +/~ Tin /- Tin +/- Tin +f~ lin /= Tin +/- Tin +/- hin 4/— Yin +/- Tin +f— Vin +/—  Tin +/-
constant constant constant  constant constant constant constant constant censtant  constant constant constant
ecyclerate; Yan +/- Tin +/- Tvn +fe Tin +/=  Tin +/- lin +/- v +f- Tin +f- Tin +f- lin +/~ T +f~ 1in +/-
Max rooting depth (m}e
Proportion of roots in:
Sail strata 1
So1l strata 2
So1l strata 3
Waste 1nwentory I P ——
ANIMAL PARAMETERS Humber of animal species: 1 2 3 4 5 6 7 & 9 10
ANIMAL  ANIMAL  ANIMAL ANIMAL  ANIMAL  ANIMAL ANIMAL  ANIMAL  ANTMAL ANTMAL
1 ? 2 ] £ 7 B @ i

Name:

Total excavation [m3): _

detivity index:

Depth of activity (m):

Proportion moved fram:
Soi1l strata i

Soil strata ?

5011 strata 3

kWaste inventary
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Table 3.2-2.

GEMERAL PARMNMETERS

Length of the simulation (years):
Qutput for years: 1, 100, 200, 30D, 500
Doses to be calculated for:

Limgs Thyroid LiI

Total Body Bome

Decomposition half-life of the waste package {years):
Waste Spectrum 1 -

Waste Spectrum 2 -

Mean age of the waste package st site closure {years): 10.0

PLANT PARAMETERS

Name:

Dry/wet weight ratio:
No. of phases:

Year of endpoint:
Root-to-shoat ratio:
Net prod. (g;’mz)i
fearly recycle rate:
Production rate:
Recycle rate:
Max rooting depth {m):
Proportion of reots ing
5011 strata 1
Soil strata 2

Soil strata 3
Waste inventory

ANIMAL PARAMETERS

Name:

Total escavation (mE):

Activity index:
Depth of activity {m):

Proporticn moved from:
501) strata ]
Soil strata 2
Seil strata 3
Maste dinventory

Reference Arid Site Default Parameter Values

SOIL STRATA PARANFTERS

500 Baseline erosion (cmiyr): 0.0
Maximum erosion {cmfyr}: 2.3
Starting year for maximum erosion: 1
Duration of maximum ercsion (years): 4
Frequency of maximum erosion {years): &DO*
Thickness {m):

Strata 1 .5  Strata 2 & Strata 3 .5

Yolume of the waste inventory (ma): 6.5 x 10*

Plant Model: 2) Uptake bhesed on the fraction of roots n comtact with wostes
Number of plant associations: 3

PLANT 1 PLANT 2 PLANT 3
{heatgrass Coms Rahbyitbwush Comm Sagebrush Comm
0. 15 0.15 0.5
k 3 3
Succes—  Succes-  Succes— Succes-  Succes- Succes-— Succes- Succes-  Succes-—
sional sional signal sional sional  siomal s1onal  sional  sional

Phase 1 Phase 2 fhase 3 Phase 1 Phase 7 Phase 2 Phase 1 Phase 2 Phase 3

10 0 500
0.7% 30 5.0
Znr.0 104.0 117.0
1.0 1.0 1.0
canstant costant constant
constant comstant constant
2.0 2.0 2.0
0.712 0. 565 0.61
0.17 0. 245 0.23
0.07 0.135 011
0.0 0.055 0.05

Number of animal species: 3

ANIMAL ANIMAL ANIMAL

1 2 3
Pocket MHce Badgers Harvester Ants

0.1 0.211 a1
1.0 1.0 1.0
2.0 2.0 2.0
0.7 0.7 0.7
0.2 0.15 0.1
0.05 0.05 0.1
0.05 0.1 0.1

* This number represents a number larger than the number of years for which the simulation was run.
It was used 50 that there would only be one period of erosion.
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Table 3.2-3.

GEMERAL PARAMETERS

Length of the simulation [years):

1. 00, X0, X0, 500

Output for years:

lloses to be calculated for:
Total Body Bome Lumgs

Decomposition half-life of the waste package {years]:
Waste Spectrum 1 -
Waste Spectrum 2 -

Mzan age of the waste package at site closure {years):

PLANT PARARETERS

Name:

Dry/wet weight ratio:
No. of phases:

Year of endpoint:
Root-to-shoot ratio:
Net prod. {g/m}:
Yearly recycle rate:
Froduction rate
Recycle rate:
Max rooting depth {m):
Proportion of roots 1n:
301l strata 1
501l strata 2

Sail strata 3
Waste inventory

ABIRAL PARAMETERS

Name:
Tatal excavation (ma):
Activity index:
Depth of activity {m):
Proportion moved from:
30il strata 1
5011 strata 2

Soil strata 3
Waste inventory

15.0
5.0

Reference Humid Site Default Parameter Yalues

SOIL STRATA PARMNRETERS

500

Baseline ergsion ([cmiyr):

Maximum erosion {cmfyr): DO

Starting year for maximum erosion: 0

Thyroid  LLI

Thickne
Strat
10.0

FPiant Model:
Humber of plant associations: 3

55 km}i

al .5

Strata 2

Duration of maximum erosion {years): D

Frequency of maximum ergsion {years): @

<5 Strata 3 S

Yolume of the waste inventory (m3): 6.5z 10t

2) Uptake birsed on the fraction of voots in cowtact with westes

PLANT 1 PLANT 2 PLANT 3
Forhs Grass—shreb Pime—Osk
0.15 0.15 o1s
3 3 3
Succes- Succes- Succes- Succes- Succes- Succes- Succes-  Succes- Succes-
sional  sional  siomal sional  siomal  signal signal  sional  sional
Phase 1 Phase 7 Phase J Phase 1 Phase 2 Phase 3 Phase 1 Phase 2 Phase 3
6 F] 500
0.25 0.3 0.35
458.0 635.0 1300.0
0.6 0.6 0s
comstant Tin +f- Hn +—
constant Tin /- Tin +/-
2.0 2.0 2.0
0.60 0.60 0.60
0.3 0.30 o
0.07 0.07 0.07
0.00 0.03 0.03
Mumber of animal species: &
ANTMAL ANTMAL ANIMAL ANTMAL
1 2 3 4
01d Field Mice Short Tail Swew Harvester Amls Aot ({Doryeyrsen})
0.35 8.5 oo 2.5
0.9 1.0 0.9 1.0
1.0 0.5 2.0 1.5
0.95 1.0 0.7 08
0.05 0.0 0.3 015
0.0 0.0 9.1 oo
0.0 0.0 0.1 oo
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Table 3.2-4. Decayed Radionuclide Concentrations for
Reference Arid and Humid Waste Spectra

Reference Humid Site
Total for Total for Total for Total for
Radio- Waste Spe:;rum 1 Waste rum 2 Waste Spe:?rum 1 Waste Spe:;nun.z
nuclide (Ci/m) (Cisnr) {Ci/mr) {Ci/nr’)
H-3 4.0E-02¢P) 6.2E-02 2.8E-02 3.6E-02
C-14 4 ,0E-03 5.3E-03 2.2E-03 3.0E-03
Fe-55 5.0E-01 6.2E-01 6.3E-01 7.8E-01
Ni-59 1.7E-03 2.1E-03 2.2E-03 2.6E-03
Co—60 1.4E+00 1.7E+00 1.7E+00 2.1E+00
Ni-63 1.4E-01 1.7E~01 1.8E-01 2.1E-01
Nb-94 5.4E=05 6,7E-05 6 .8E-D5 8.4E-05
Sr-90 4.1E-03 5.2E-03 4,1E-03 4.7E-03
Tc-99 6.4E-05 7.8E-05 7.8E-05 9,.8E-05
1129 1., 7E-04 2.1E-04 2.2e-D4 4,2E-06
Cs=-135 6.4E-05 7 .8E-05 8.0E-05 9.8E-05
Cs-137 1.4E400 1.8E+00 1.8E+00D 2.26+00
235 2.9E-05 8.7E-05 2.2E-05 6.3E-05
238 2.96-05 5.4E-04 1.3E-04 3.9E-04
Np-237 9.6E-11 1.2E-10 1.2E-10 1.4E-10
Pu-Z238 5.2E-04 % .8E-04 6.3E-04 8.3E-04
Pu-239/240 4.4E-04 5.GE-04 5.5E-04 7.0E-04
Pu~241 1.4E-02 1.9E-02 1.8E-02 2.3E-02
Pu=242 9.7E-07 1.3E-06 1.2E~-06 1.5E-06
Am241 3.8e-04 5.3E-D4 4,8E-D4 6.1E-04
Am-243 2.3E-05 3.2E-05 2.8E-05 3.7E-05
Om-243 4 ,2E-07 6.1E-07 5.1E-07 6.9e=-07
Cm-244 2.7E-D04 3,.8E-04 3.2E-04 4.3E-04
Totals 3. 5E+00 4.2EH0 4,5E+00 5.3E+00

(a) Based on information in AEpendix D of (U.S. Nuclear Regulatory Commission 1981).
(b} Where 4.0E-02 = 4.0 x 107~°.

The end of a set of records is signaled by '"*¥ in the element field.
Exhaustive output with intermediate parameter values (Jun 3) is available for
debugging purposes and hand calculation verification. Logical unit number

1 is reserved for future plotting files. On the CDC computer the BIOPCRT
report file will be stored in the file named OUTPUT, the radionuclide
concentrations in the file named TAPE30, and the optional exhaustive report
in the file named TAPE3.
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Table 3.2-5.

Parameter

. Name
AMT

AWI

BIOMAS

CNAME

DEFPTH

ELTI

ERL

ERU

IBIO

IER

BIOPORT/MAXI1 Input Parameter Descriptions

No. Array
_Elements = Data Type
(10) Real
(100} Alpha
(10,5) Real
(2,10} Alpha
(%) Real
(1000 Alpha
Real
Real
(%) Integer
Integer

Description

The total amount of soil brought to
the surface during the first year
of activity by each animal species
in cubic meters per hectare.

Two character element symbol of
radionuclide in waste package
inventory.

BIOMAS(i,j) is the total net annual
production during successional phase ]
{of each plant i) in grams(dry)
/square meter per year.

Sixteen character descriptive name of
each animal species.

The depth of each soil strata in
meters. CREATE calculates this
parameter from the user-input
values of THICK.

Atomic number of a radionuclide.
Input can be up to six characters
in length and include metastable
(M) and daughter (+D) designation,
(e.g., TE1Z7M+D).

Baseline erosion constant in units of
cm/ yr,

Maximum erosion constant in units
of cm/yr.

Plant productivity flag:
0 - constant productivity
1 - productivity changes
Tinearly during each
successional phase.

Starting year for maximum erosion.
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Table 3.2-5.

Parameter
_Namo

IMAX

IRCY

1succ

JER

KORG

NBUG

NCHK

NCRIT

No. Array

—Elements _ Data Type

(20)

(5)

(1®

(5)

Integer

Integer

Integer

Integer

Integer

Integer

Integer

Integer

BIOPORT/MAXI1 Input Parameter Descriptions - Continued

Description

Selected years for MAXI1 output.
Yalues must be arranged in ascending
order. 1 <IMAX{1{)< NYRS. Default
values are calculated by CREATE
based on the value of NMAX.

Recycling rate flag:
0 - rate is constant during each
successional phase,
1 - rate 1inearly changes.
reaching a maximum at the end
of a successional phase,

The number of successiconal phases
for each plant. Maximum allowed:
5.

Frequency of maximum erosion in
years.

Index of selected organs:
1 - Total Body

2 - Bone
3 - Lungs
4 ~ Thyroid

5 - Lower large intestine-Gl tract.
CREATE determines and prints the
corresponding MAXI1 organ index.

1 <KORG(1i)< 5. Default values:
1.2,3,4,5,

Exhaustive output selection {ndex:
¢ - no exhaustive output

>0 - print out intermediate
calculations for all radionuclides
for NBUG years. O <NBUGK NYRS,
Default values Q.

Frequency for BIOPORT output. Not
currently implemented. NMAX anpd
IMAX control output.

The number of animal species to be
considered. Maximum allowed: 10.

3.14



Table 3.2-5.

Parameter
Name
NER

NIN

NLYRS

NMAX

NORG

NPLTS

NYSUC

NYRS

PACTYE

PL

PLI

PMODEL

No. Array

(10,67

(10,2}

—Elements _  Data Type

Integer

Integer

Integer

Integer

Integer

Integer

Integer

Integer

Real

Real

Real

Integer
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BIOPORT/MAXI1 Input Parameter Descriptions - Continued

Description

Duration of maximum erosion
periods, years.

The number of radionuclides in the
waste package inventory.

Number of strata above the waste
site, sofl surface exciuded. 1 £
NLYRS <3, Default value: 3.

Number of years for which MAXI1
output is to be generated. 1 <NMAX<
NYRS, Default value: 5.

Number of organs that doses will be
calculated for. 1 <NORG< 5.
Default value: 5,

The number of plant associations to
be considered. Maximum allowed: 10.

The endpoint year for each
successional phase for each plant.

Number of years to simulate bio-
logical transport activities. The
minimum value is 1, The maximum
value is 9999 {(controlled by for-
mat statements only). (Default
value is 500.)

Activity index for the remainder of
each animal's Tifecycle in relation
to activity in the first year.
Q<PACTVYE({,j)xl.

The half-1ife of the package at
closure of the site in years.

The average age of the package at
site closure in years.

Plant model selection index:
1 - plant uptake of radionuclides



Table 3.2-5.

Parameter
~Name = _Elements = Data Type

No. Array

PMODEL (continued)

PMOIST

PMOVE

PNAME

PROCT

RANGP

RANGC

RECYCL

(10)

(10,5}

(2,100

(10,5)

{100}

(5)

(10)

(10,5)

Real

Real

Alpha

Real

Real

Real

Real

Real

BIOPORT/MAXI1 Input Parameter Descriptions - Continued

Description

relies on any contact with roots.
2 - plant uptake of radionuctides
proportioned by fraction of root
in contact with the waste.
Default value: 2.

Input to CREATE as the dry/wet
weight ratio of each plant.
Converted to the proportion of each
plant association composed of H20 by
CREATE for input to BIOPORT,

0 < PMOIST{(n) <1.

PMOVE(i,J) 1s the proportion of the
total amount of soil moved, AMT(1),
by each animal species 1 from each

strata j. O0<PMOVE(i,j)<l.

The sixteen character descriptive
name of each plant association.

PROOT(1,J) is the root to shoot
ratio during successional phase
j (for each plant {}. O0<PROOT(i,j)<l.

The gquantity in curies of each
radionuc] ide in the waste package
inventory.

RANGP(j} 1s the maximum rooting

depth during each successional phase j
(for each plant ). Index IRANGP
(i,J) is set by this input variable.

The maximum depth of activity for
each animal species in meters.

RECYCL{1,)) is the proportion of
plant biomass recycled during suc-
cessional phase k. O<RECYCL{{,j)<1.
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Table 3.2-5. BIOPORT/MAXI1 Input Parameter Descriptions - Continued

Paramoter No. Array

__Name = __Elements = Data Type Description =

SROOT {5,5,10 Real SROOT{j,k,i) is the proportion of
roots during each successional phase
J (for each plant i) of each soil
strata k. O<SROOT(j,k,i)xl.

TITL (100 Alpha Forty Character title for BIOPORT
execution.

YOL (5) Double The volume of each soil strata in

cubic meters. VOL(1) is the soil
surface volume. VOL{5) is the
available inventory volume.

MAXI1 generates a report of input parameter descriptions and values and a
set of tables for each selected year (lun 6). For each selected year the
following tables are generated:

source term with organ solubility

# 5011, air, and water concentrations of each radionuclide for the first
year of the resident/intruder scenario {year 1)

¢ soil, air and water concentrations of each radionuclide for the last
year of the resident/intruder scenario (year 50}

- maximum annual dose summary for each organ considered by exposure
pathway of each radionuclide.

These reports should provide the user with adequate results. However,
additional MAXI1l reports are available. Logical unit pumber 40 is reserved
for a summary report intended for future plotting report capabilities.

3.4. Sample Problems

Five sample problems are included in this user's manual. The selection of
the sample problems and their arrangement is designed to progressively ac-
quaint the user with the interactive software. The sample problems demon-
strate various capabilities of the software and also provide reference for
verification purposes. To conserve space, only selected output from each

sample problem 1s included in this section. However, complete output for

all sample problems is included in Appendix 2 (on microfiche).
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3.4.1. Sample Problem One

In the first problem, default values were used for all parameters to demon-
strate the simplest level of user operation. The reference arid site
scenario with Waste Spectrum 1 was the defauit selection of the CREATE
computer program. Sample Problem One demonstrates how easy it 1s for the
user to duplicate results published in McKenzie (et al. 1984} for the
reference sites and defined Waste Spectra. Figure 3.4-1 is a facsimile of
the interactive execution of the CREATE program that prepared input for
Sample Problem One. Each box represents a terminal screen display. User
input is printed in bold-face type. The symbol '<cr>!' indicates the
'return' or 'enter' key of the keyboard. The input file for the BIOPORT
program created by the Sample Problem One interactive session is shown in
Figure 3.4-2. The MAXI1 execution file, shown in Figure 3.4-3, was also
created by the Sample Problem One interactive session. Qutput from the
BIOPORT computer program is shown in the following two figures. Figure
3.4-4 shows the beginning of the inventory concentration file generated by
BIOPORT as input for the MAXI1 computer program. The complete BIOPORT
report is shown in Figure 3.4-5. Selected portions of the MAXI1 output are
shown in Figure 3.4-6. Doses resulting from radionuclide concentrations at
year 100 of the biotic transport simulation are included for total bone and
bone. The user may compare these resultis to those given for the Reference
Arid Site with Waste Spectra 1 in McKenzie (et al. 1984). Complete output
from Sample Problem One is included in Appendix 2 (on microfiche).

3.4.2. Sample Problem Two

Sample Problem Two il1lustrates how the user may modify radionuclide concen-
trations in the selected waste spectrum. The reference arid site scenario
with Waste Spectrum 2 was selected for this sample problem. To demonstrate
the inventory modification capability, the concentrations from Liquid
Scintillation Wastes as {temized in McKenzie et al. (1982) were increased
by a factor of 10. Thus the total concentration of the following radio-
nuclides for Waste Spectrum 2 were changed as foliows:

1iH - 1.1 x 1071
00 C = 9.5 x 1073
Sr ~ 8.7 x 1073

The increase of Liquid Scintillation Wastes for 90Ca, 99Tc, and 137cs did
not affect the total Waste Spectrum 2 concentrations. which were dominated
by Solid Reactor Wastes. Sample Probiem Two also illustrates how the user
may reduce program output by selecting only organs of interest, For this
sample problem only doses to total body were caiculated. Figure 3.4-7 is a
facsimile of the interactive computer session that prepares input for the
BIOPORT and MAXI1 computer codes. Figures 3.4-8 and 3.4-9 show selected
portions of the BIOPORT report and MAXI1 output. respectively. Complete
output from Sample Problem Twe {s included in Appendix 2.
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BEREBEHRBHERRIRBERRARRENRIRREARHERANTRRARRRRABRBRRRARRRBARERARFRRRARHERAHRH R

This interactive program will assist you in the creation
of scenarios to be simulated by BIOPORT-MAXI.

The following notes may be of interest:
When you have finished reading, press <return> <cr>

i Wk Th e T T TR W YR R W W W
Mg W TE T T Wk Wk Tk TE R TR YR W

FEBRHHARFBRRARRRHIRBRERARFRRARARERABERERRHARRRRARERERRHRATARRAR AR R AR RS
BERBRABARRRARBEREETIHRFRNRRTNRR VIR AR TERRBRRRARR IR CR AR BARRR ARG BRI R AR F

1) If the default condition is selected, you need only
press <return>, YES-or-NO questicns are designated by
(Y/N} and should be answered with a Y or N. The default
condition is always 1isted first.

2} The values you enter will be tested against reasonable
Timits and 1f they are not accepted you will be asked to
supply another value.

3) [Stratal and [layer] are used interchangably to define
the soil compartments.

His Wiy P T TR T T T T TR W U W
Hh e T TR Ve T TR TR VR W Th YR Y

FERFRAREARTRARCRRBARBARBHRARRIRERRERRARARRACRERRRRRRRRRF RO RRRRR AR A RARRARIRA
BERRRHRFRRABRHRRBHRBBHRARF AR RARRERRR RO PRERB BB RRA R RRARERRERROARRRRHRARH

# #
# 4) One hectare = 2.471 acres = 10000 square meters. #
# #
# 5} A successional phase of a plant or animal can be des- ¥
# cribed as the replacement of cne community with another ¥
¥ #
¥ When you have finished reading, press <return> <cr> #
¥ #
# 14t 3 34t S e A #
¥ #
# Enter an identifying title for this run (up to 40 letters long): #
# Sample Problem One <cr> #
# ¥
FERFREAREARARTERRREIR IR RARARRRRE R RRA AR RV RR TR

Figure 3.4-1. Sample Problem One Interactive Session
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BEBRRARRRARRRARYERR AR RE AR RE AR R RRE AR ER R RBE R BE BB A R

The length of the simulation is 500 years.

o = e - ——— i ———— —— ——— - — —— ——

Do you wish to change this value (N/Y)? <cr>

W W W W e W T T TR W TR W R
T T W VR TR PR W W T W T W e

BERBRARENERERERRERERERRRERHIRE AR IRBRRERFRERE AR RERE BN R R BRI BB R R R B U H
BREBHAREBEERRHREERAGRERARRRERR AR RAR N REG R RO ERRA R A RRARIBR BRI R R RA R

# #
# During the simulation, printed reports and MAXI1 input will #
# be generated from radionuclide concentrations in the #
# following years: #
# 1 #
# 100 #
# 200 #
# 300 #
# 500 #
# #
I e e e e e e #
# Do you wish to review or change above parameters (N/Y)? <cr> #
# #

BHBHERERERERERERIBH BB R R ER BB AR BB AR R A BRI AR B b ¥
FRRBRARERAFNEHRARERRRREH BRI RA PR AR RENRBRH PR RAAH AR ER R RARRR R F AR

Exhaustive yearly output is available:

0 - Option not selected
1 -~ Option selected

Default valus: 0

Do you wish to change this value (N/Y)? <cr>

T W Ve T TR T W PR VR T T e YR

#
#
#
#
#
#
#
#
#
#
#
#
#
#

BREGRERFURBRERRRBRERRRRR AR AR BB RERA AR RER AL H BB BB BB R R AR E

Figure 3.4-1. Sample Problem One Interactive Session {(Continued)
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FRERARARHARARE IR RARRARRRARRREA BRI EA AR RA AR F AR AR B R

5-Lower Targe intestine

The number of organs considered {s 5.

———— o o B T T T . o il L L B T o e L = T . o e e o N B e A0 s e e L S B . B

# #
# In MAXI1 doses to various organs will be calculated. #
# The available organs are: #
# #
# 1-Total body #
# 2-Bone #
# 3~Lungs #
# 4-Thyroid #
# #
# #
# #
# #
# #

Do you wish to change this value {N/Y)? <cr>
FRERREFRRRARARBBURARER R R RE R BRI RRRERRR AR RV B AR R R RIA B RRARERRBA AR

BRABHBHEHB VARG UAR R AR RERA RN BN R RE R B AR AR AR R A AR H

Two "base cases" are available to provide default values:

1 - Arid reference site
2 - Humid reference site

Please enter number of selected site: (Befault=1l)

- —— - i i o ik B T o e o Sk o T T e o S ek - o i o B Bl Bk s e

Do you wish to change this value (N/Y)? <cr>

F B T W B VR R P T T W W ¥
TR R W R W e T W YR RR YR YR

FRERERERBERHBARERE PR ARARERARBRAR IR AR YRAARA R R B RARAR AR IR R YRR AR R
############################################################################

Waste Spectrum 1 is representative of past and current
waste storage practices. Waste Spectrum 2 represents
improved practices of the future.

The "base case" inventory for the arid site will be:
1 - Waste Spectrum 1
2 - Waste Spectrum 2
3 - User-defined

Enter index of selected option: {(Default=1)

T o R S S S T o e ok o e e e S B T T B T = —— ————

Do you wish to change this value (N/Y)? <cr>
BEARBAABHRRHRRABRBARABHRARAHRRRI VRS RRRRRRAARAURRARH R A BBEBERARH AR BB H B H

T P P B WL VR OWE VR W W VR Ve T
T P e T VR VR R VR W YR W YR TR

Figure 3.4-1. Sample Problem One Interactive Session (Continued)
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FRRRERORERARRREBR O RRERRHERR R E AR BA BB BRI AR RARORER AR RE R AR AR R AR B R0

# #
# #
¥ #
¥ #
# The decomposition half-1ife of the package at closure #
¥ is 35.00 years. #
¥ #
¥ e e e e e e e e e e e e #
# #
¥ Do you wish to change this value (N/Y}? <cr> #
# #
# #
¥ #
PESSRREREHISIREIORES SRR EINRRI AN SH R R E SRR R TR T F R R RB EHE R F R H R

BESHERRESTRERRREFRIRERARAFERET RO HS ORI ST BI ST S BB RIS RS PRI R R RI AT R IR B
¥

The average age of the waste packages at time of site closure
is 10.00 years.

- ——— - — ——

Do you wish to change this value (N/Y)? <cr>

T Wi T VR R PR R W S e R YR TR

#
#
#
#
#
#
#
#
#
#
#
¥
#

FREREERRRESF OGS ER BB E O RARIRERERI O HFIFIRREBERRRE AR SHRA RIS R SR HH I F 0 Y
FRBEEIREELERARECIRERYRAREAEREE VBRSO RO PRAR I RERE R R HERRRREGR D HERFE IR RR

e e e e e e e e e e e e o o e e e e B e e e e e T e Y e e R W e e e e e e e e e e e e
Bt L e S e

Do you wish to review or change any of the above parameters (N/Y)? <cr>

Ha W SR e PR YR R Te TR R SR SR YR

¥
#
#
#
#
#
#
7
#
#
#
#
#
¥

BEFERARESBRIRARFRRE RS SSFRREFER RS REAREREFERREPORS ORI E R RE R BRER IR H R R

Figure 3.4=1, Sample Problem One Interactive Session {(Continued)
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REBRRERABERRRERRHRARARRRARRRRRRERRARA BB RHRRDHRRRERRHH R HH R RR AR H A4

H3
FES5
Co60
NB94
TCS9
CS135
U 235
NP237
PU239
PU241
AM241
CM243

FE W F Ve W VR T T T T T IR IR FE W B VR O VR W R YR W W

4,
0.
l.4

.40E-05
.40E-05
.40E-05
.90E-05
.60E-11
.20E-04
.40E-02
.80E-04
.20E-07

BABWHRPMNDONTOADC

00E-02
50

C 14
NI59
NI63
SRS0
I129
CS137
U 238
PU238
PU240
PU242
AM243
CM244

Do you wish to review or change the above

Radiological inventory (Ci/cubic meter):

4.,00E-03
1.70E-03
0.14
4.10E-03
1.70E-04
1.4
2.90E-05%
5.20E-04
2.20E-04
9.7CE-07
2.30E-05
2.70E-04

parameters (N/Y)? <cr>

Do you wish to add radfonuclides to the above inventory (N/Y)? <cr>
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#
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#
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Figure 3.4-].
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Do you wish to review or change animals

o e e e e A A m e e e e e e e e e e e e A A B A e B e e e e e A A A e e =
e e e e e e

parameters (N/Y}? <cr>

parameters (N/Y)? <cr>
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Sample Problem One Interactive Session

(Continued)
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SAMPLE PROBLEM ONE

500 0 3 3 3
2
5
1 100 200 300 500
0
2.300 0.0000E+0O 1
0.5000 1.000 1.5
5p00. 5000. 500
0.35E+02
0.10E+02
24
H 3 00000 4,00E-02
€C1la 00000 4,00E-03
FE5S5 00000 0.50

NIS9 goocop  1.70E-03
co60 coo000 1.4

NIB3 00000 0.14
NB9 4 00000 5.40E-05
SR90 00000 4,10E-03

TCg9 00000 6.40E-05

I 129 00000 1.70E-04

C5135 00000 6.40E-05

C5137 00000 1.4

U 235 o0op00  2.90E-05

u 238 00000 2.90E=-05

NP237 00000 9.60E-11

PU238 00000 5.20E-04

PU23¢9 00000 2.20E-0A4

PU240 00000 2.20E-04

PU241 poo00 1.40E-0Z2

puUz24z2 ooooo 9.70E-07

AMZ41 00000 3.80E-04

AMZ 43 opo000 2.30E-05

CM243 Qo000 4.20E-07

CM244 00000 2.70E-04
Cheatgrass Comm

3 0.8500
0.7500 0.7500 0.7500
0.20E+01 O0.20E+01 0.20E+01

0.7200 0.1700
0.7200 0.1/00
g.7200 0.1700
0 10 30 500
272.0000 0,0000
1.0000 1.0000
000
0 00
Rabbitbrush Comm
3 0.8500

3.0000 3.0000 3.0000
0.20E401 0.20E+401 0.Z20E+01

0.5650 0.2450
0.5650 0.2450
0.5650 0.2450
0 i0 30 500
0.0000 104.0000
1.0000 1.0000
co0oo
0040

Figure 3.4-2. Sample Problem
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4
0o
0.

0.0700
0.0700
0.0700

0.0000
1.0000

0.1350
0.1350
0.1350

0.0000
1.0000

One BIOPORT Input File

600

0.6500E+05

0.0400
0.0400
0.0400

¢.0550
0.0550
0.0550

0.0000
0.o0000
0.0000

0.0000C
0.0000
0.0000



Sagebrush Comm

3 0.8500
5.0000 5.0000 5.,0000
0.Z0E+401 0,20€E+401 0.20E+01
0.6100 0.2300 0
0.6100 0.2300 0.
0.6100 0.2300 0
0] 10 30 500
0.0000 0.0000 117.
1.0000 1.0000 1
000
00O
Pocket Mice
0.1000 2.00Q0
1.0000 0.8750
0.7000 0.,2000 0
Badgers
0,2110 z2.0000
1.0000 1.0000
0.7000 0.1500 0
Harvester Ants
0.1000 2.0000
1.0000 1.0000
0.7000 0.1000 0
Figure 3.4-2. Sample Problem One

ASSIGN
ASSIGN
ASSIGN
ASSIGN
ASSIGN
ASSIGN
ASSIGN
ASSIGN
ASSIGN

[BIC.NEWIRMDLIB,.DAT FQROIO
[BIO,NEKIJFILEZ20.DAT FOROZ20
[BIO.NEW]JFILEZ1.DAT FORQ21
[BIO.NEWIPLANSOURC.SUR FOR0O22
LBIO.NEWIFILEZ3.DAT FOR0O23
(BIC,NEWIFILE24.DAT FORD24
[BIO.NEWIFILE25.DAT FORD25S
[BIO.NEWIBURIEDONE.DAT FORO27
[BIO.STARTISAM1.INY FORD30
ASSIGN [BIO.STARTISAM1.MOT FORDO6
ASSIGN [BIO.SIARTISAM1.SUM FORD40
RUN DISK1:[HDWIMAXI1

SAMPLE PROBLEM ONE

L1100 0.0500 0.0000
1100 0.0500 0.0000
.1100 0.0500 0.0000
0000

0000

.0500 0.0500 0.0000
.0500 0.1000 0.0000
.1000 0.1000 0.0000

BIOPORT Input File {Continued)

BIOPORT Simulation year
$INPUT NEXT=1, IFOD=1, IMO=0, RFl1=1.0, RF2=0.,
IARG=0, IWAT=0, IEXT=0, IAIR=0, XFACT=1.33E-11,
AGE=20.0, XDPT=0.067, RINH=0.3, M3MZ=0, INTRUD=0,
ITl=0, IT2=49, NORG=5, KORG{(l)= 1, 6, B8,16,23,
I0UT=0, IBIO=1, S$END
0 o
SAMPLE PROBLEM ONE : BIOPORT Simulation year
$INPUT NEXT=5 $END
SAMPLE PROBLEM ONE : BIOPORT Simulation year
S$INPUT NEXT=5 $END
SAMPLE PROBLEM ONE t BIOPORT Simulation year
FINPUT NEXT=5 S$SEND
SAMPLE PROBLEM ONE BIOFORT Simulatioen year
$INPUT NEXT=5 S$END
END OF RUN
FINPUT NEXT=4 SEND
Figure 3.4-3. Sample Problem One MAXI1 Input File
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SAMPLE PRCBLEM ONE
Concentrations

1

H 3
c 14
FESS
cos0
NI59
NIE3
NES4
SRS0
Y 90
MO9S
TCO9M
TC99
I 129
C5135
€s5137
BA137M
U 235
THZ31
PA231
ACz227
TH227
FRZ223
RAZ23
NP237
PA233
U 233
TH229
RA225
AC225
U 238
THZ3 4
PAZ3 4M
PAZ34
FUZ42
NPZ238
PUZ38
CM244
PUZ44
U 240
PUZ40
CMZ243
PUZ43
AM2 43
NP239
PU239
PUZ41
AMZ41
%

100
H 3
cC 14
FESE
co&e0
NISS
NIE3
NBS94
SR9O

Figure 3.4-4,

in this year of BIOPORT simulation:

Concentrations in this year of BIOPORT simulation:

11111 O0.Z25E+D5
11211 0.27E+404
11311 ©0.26E+06
11311 0.97E+Q6
11311 0.15E+04
11311 0.132&+C6
11311 0.43E+02
11311 0.13E+05
11311 0.28E+404
11311 0.00E+00
11311 O0.00E+00
11311 0.24E+03
11211 O0.16E+03
11111 0.45E+02
11111 O0.96E+06
11311 0.95E+06
22322 0.20E+072
22322 0.21E+02
22322 0.43E-0Q3
223272 0.6BE-05
22322 0.59E-05
22322 0.90E-07
22322 0.52E-05
22322 0.6BE-04
22322 O0.68BE-04
22322 0.26E-09
22322 0.12E-13
22322 0.97E-14
22322 0.89E-14
22322 0.Z20E402
22322 0.21E+02
22322 0.20E+02
22322 0.27E-01
22322 0.66E+00
22322 Q.00E+00
22322 (0.35E+03
22322 O0.18E+03
22322 (0.00E+DD
22322 0.00E+00
22322 0.15E+03
22322 0.29E+00
22322 0.00E+00
22322 O0,16E+02
22322 0.16E+D2
22322 0.15E+03
22322 0.90E+04
22322 0.27E+403
11111 0.34E+05
11211 O0.90E+D6
11311 0.39E+02
11311 0.82E+03
11311 0.57E+06
11311 0.23E+08
11311 0O.16E+05
11311 ©D.49E+06

Sample Problem One Inventory File, Page 1
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SAMPLE PROBLEM ONE

Program :BIDPORT Run
Yersion :6/20/04

129-JUN-B4 10:17:15%

PLANT MODEL : Cniy Biomass in Contact with Waste

Simulation Feriod {(years) 100
Strata Identffication DEPTH ¥ OL UME CODE
surface 0.00E+DO [N1B]
0.5m 0.S0E+0D4 (1)
1.0m 0.50E+04 (2)
1.5m 0.S50E+04 (33
inventary 0.65E+05 {4}
Number of plant assocfations 3 Number of animal species
Erosfon constant cm/yr (high) : 2.30000 {1ow]
High erosfaon - starting year 1 duration
frequency 600
Conversion for m3 to gm 0.170000E+07
Cenversian for C1/ha to pli/mZ: 1.00E+08
Radionuclide input inventory ELT. WT. {CI/M**3)
H 3 0.400E-01
c 14 0.400E-02
FE 55 G.500E400
NI 59 0.170E-02
o &0 0.140E+01
NI £3 0.140E+00
NE 94 0.S54DE-D4
SR 90 0.410E-02
TC 99 0.640E-04

Figure 3.4-5.

I 129 0.170E-03
CS 135 0.640E-04
cs 137 0.140E+01
3] 235 0.290E-04
U 238 0.290E-04
NP 237 0.960E-10
FU 238 0.520E-03
Pl 239 0.220E-03
FU 240 0.220E-03
PU 24l 0.140E-01
PU 242 0.97QE-06
AM 241 0.380E-D3
AM 243 0.230E=-04
CH 243 0.420E-06
e 244 0.270E-03

Sample Problem One BIOPORT Report
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Title of radfonuclide master Tibrary:
ONSITE/BIOPORT RACIONUCLIDE MASTER DATA LIBRARY 1-JUN-B4 RAF

Rad{cnuclide parent and daughter parameters:

ELT. WT.DECAY CNST CONC RATIO CURIES

H 3 0.561E-D1 0.000E+00 0.260E+04
C 14 0.121E-03 0.000E+Q0 0.260E+03
FE 55 0.257E+00Q 0.400E-03 0.325E+05
co B0 0.132E+00 0.940E~-02 0.910E+05
NI 5% 0.923E-05 0.1%0E-01 0.111E403
HI &3 0.721E-02 0.190E-01 0.910E+04
NE 94 0.347E-04 0.940E-02 0.351E+01
5R 90 0.243E-01 0.200E+00 0.267E403
Y 20 0.948E+02 0.250E-02 0.000E+00
Mo 99 0.920E+02 0.130E+400 0.000E+0D
TC 99M 0.101E+D4 0.250E+00 0.000E+DO
TC 99 0.325E-D5 0.250E+00 0.416E+01
I 129 0.443E-07 0.200E-D1 0.111E+402
cs 135 0.301lE-06 0.200E-02 0.416E+01
cs 137 0.230E~01 0.200E-02 0.910E+05
BA 137M 0.143E+06 0.500E-D2 0.Q00E+0O
i} 235 0.977E-09 0.250E-D2 0.188E+0]
TH 231 0.239E+03 0.4Z0E-02 0.000E+0Q0
FA 231 0.213E-04 0.250E-D2 0.000E+DD
AC 227 0.318E-01 0.250E-02 0.000E+0D
TH 227 0.135E+0D2 0.420E-02 0.000E+DO
FR 223 0.16BE+05 0.000E+00 0.000E+00
RA 223 0.222E+02 0.140E-02 0.00DE+00
NP 237 0.324E-06 0.250E-02 0.624E-05
FA 233 0.937E+401 0.250QE-D2 0.000E+D0
u 233 0.437E-05 0.250E-02 0.00DE+00Q
TH 229 0.944E-04 0.420E-02 0.000E+00
RA 225 0.171E+D2Z 0.140E-02 G.000E+00
AL 225 0.253E+02 0.140E-02 0.000E+D0
U 2348 0.153E-D9 0.250E-02 0.188E+01
TH 234 0.105E+02 0.420E-02 0.000E+00
PA  234M 0.311E+0D6 0.250E-02 0.000E+0D
PA Z34 0.900E+03 0.250E~02 0.000E+0D
PO 242 0.179E-05 0.250E-03 0.631E-D1
NF 238 0.116E+03 0.250E-02 0.000E+00
PU Z38 0.788E-02 0.250E-03 0.338E+02
CM 244 0.383E-01 0.250E-D2 0.175E+02
PU 244 0.838E-08 0.250E-03 0.000E+0D
U 240 0.430E+03 0.250E-D2 0.000E+DD
PU 240 G.106E-03 0,250E-03 0.143E+02
CH 243 0.243E-01 0.250E-02 0.273E-D1
PU 243 0.123E+04 0.250E-03 0.000E+00
AM 243 0.937E-04 0.250E-03 0.150E+01
NF 239 0.107E403 0.250E-02 0.000E+DD
FU 239 0.284E-D4 0.,2%50E-03 0.143E+02
PU 241 0.481E-01 0.250E-03 0.910E+03
AM 241 0.160E-02 0.2580E-03 0.247E+072

Figure 3.4-5. Sample Problem One BIQPORT Report (Continued)
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PLANT ASSOCIATION - Cheatgrass Comm
Number of Successional Phases 3

Intervals for succession (yrs)
Root/shoot ratie

Range of roots (m)

Net annual production [gmidry}/m2/yrl)
Recycle rate for each phass

Linear changet(biomass){0=no,l=yes}
Linear change({recycle) (O=nosl=yes)

% Root distribution by strata

Strata : 1

Strata Z

Strata 3

Strata 4
FLAMNT ASSOCIATION - Rabbitbrush Comm
Number of Successional Phases 3

Intervals for succession {yrs)
Root/shoot ratio

Range of roots (m)

Met annual productfon [gmidry}/m2/yrl}
Recycle rate for each phase

Linear change(bfomass) (0=no,l=yes)
Linear changei{recycle) {(0=no.l=yes)

% Root distrfbutfon by strata

Strata 1

Strata : 2

Strata : 3

Strata : 4
PLANT ASSOCIATION - Sagebrush Comm
Number of Successional Phases 3

Intervals for successfon (yrs!
Root/shoot ratioe

Range of rcots (m)

Net annual production [gmldry}/m2/yrl}
Recycle rate for each phase

Linear change{biomass}{0=no,l=yes)
Linear changelrecycle)(0O=no.l=yes!

%2 Root distrfbutton by strata

Strata 1
Strata 2
Strata : 3
Strata 4

Figure 3.4-5. Sample Problem One BIOPORT Report (Continued)

Dry/wet welght ratio =

10
0.750000
2.0
272.000
1.00
a
0

7200
L1700
0700
.0400

o000

Dry/wet welght

10
3.00000
2.0
0.000000E+00
1.00
0
0

0.5650
0.2450
0.1350
0.0550

Ory/wet weight

10
5.00000
2.0
0.000000E+0Q
1.00
0
0

0.6100
0.2300
0.1100
0.0500

30
0.750000
2.0
0.000000E+00
1.00
0
0

0.7200
0.1700
0.0700
0.0400

ratio =

30
3.00000
2.0
104.000
1.00
0
0

0.5650
0.2450
0.1350
0.0550

ratia =

30
5.00000
2.0
0.000000E+0Q
1.00
0
0

0.6100
0.23400
0.1100
0.0500

0.1500

500
0.750000
2.0
0.000000E+00
1.00
0
0

0.7200
¢.1700
0.0700
0.0400

0.1500

500
3.00000
2.0
0.000000E+0DD
1.00
0
0

0.5650
¢.2450
0.1350
0.0550

0.1500

500
5.00000

117.000
1.00

0.6100
0.2300
0.11040
0.0500



0"t

AMIMAL SPECIES - Pocket Mice
Amount of material moved (m3/ha) 0.100000 Activity range (m} = 2.0
Degree of activity by phase = 1.0000 0.8750

Proportion of materfalmoved to surface by strata
1 2 3 4
6.7000 0.2000 0.0500 0.0500

ANIMAlL SPECIES - Badgers
Amount of matarial moved (m3/ha) 0.211000 Activity range {m} = 2.0
Degree of activity by phase = 1.0000 1.0000
Proportion of materialmoved to surface by strata
1 2 3 4
0.7000 0.,1500 0.0500 0.1000
ANIMAL SPECIES - Harvester Ants
Amount of materfal moved (m3/ha) 0.100000 Activity range (m) = 2.0
Dagree of activity by phase = 1.0000 1.0000

Proportion of materialmoved to surface by strata
1 2 3 4
0.7000 0.1000 0,1000 0.1000

Input prepared by %{

Input checked by

Figure 4.5-5. Sample Problem One BIOPORT Report {Continued)
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Simulation for YEAR 100 Total Curies / Ha

Strata (m}
o - 0.50 - 1.00 - Avatiable Contained MAXI
Element Eroded Surface 0.50 1.00 1.50 Inventory Inventory Input

H 3 0.CGU0E+00 O.00E+00 O0.34E-03 O0,73E-06 0.18E-D6 O0.84£+01 (.11E+01 0.34E+05
C 14 0.00E+00 O0.00E+0D O.90E~02 O0.12E-04 0.71E-06 0.23E403 0.29E+02 0.90E+085
FE &% 0.00E+D0 O.00E+00 O0.3%9E-06 O0.81€-07 O0,43E-07 0.23E-06 0.26E-07 0.39E+02
c0 60 0.00E+00 0.00E+00 ©O.B2E-05 O.S5E-06 O0.27E-06 O.1S5E+00 0.20FE-01 0.82E+03
NI 59 0.00E+D0  G.00E+00 O.57E-02 O.51E-03 O,24E-03 0.98E+02 O0.1ZE+02 0.57TE+06
NI 63 0.00E+00 ©0.00E+00 0,23E+00 0.20E-01 ©O.98E-02 O0.39E+04 (O.50E+03 0.23E+08
NE 94 D.00E+D0 O.0DE+00 0.16E-D3 0.94E-05 0.45E-05 O0.31E+01 0.40E+00 0.16E+05
SR 90 0.00E+00 0.00E+D0 O0.49E-02 O.11E-02 OQ.5%E-03 0.Z21E+02 O0.26E+01 0.49E+06
¥ 80 D.0QE+00 O.00E+0D 0.48E-02 O0.11E-02 O0.54E-D3 0.21E+02 0.26E+0] G.A4BE+06
MG 99 0.00E+00 Q.00E+00 U .0Q0E+00 O0.O0DE+00 O.00E+00 O0,.00E+400 O.DDE+DO 0.00E+00
TC 99M 0.00E+00 O©0.00E400 0.00E+00 OD.0DE+00 O.Q0E+00 O.0D0E+00 0D.00E+00 0.00E+00
TC @9 0.00E+00 O0.00E+00 ©D.11E-02 ©0.25E-03 0.12E-03 O0.37E+0l (O.47E+00 0.11E+06
I 129 0.00E+00 O.00E+00 O0.59E-03 O.55E-04 O.26E-04 0.98E+01 (U.13E+01 0.59E+05
CS 135 0.00E+00 O0.0DE+00 O0.16E-03 0.35E-05 O0.17£-05 O0.37E+01 O0.47E+00Q 0.16E+05
€S 137 0.Q0E+Q0C O.00E+00 0.34E+00 O0.48E-02 0.21£-02 0.8lE+04 Q.10E+D4 D.34E+08
BA 137M 0.00E+00 ©0.00E+00 0.32E+00 O0.46E-02Z 0.21E-02 O0.77E+04 (,.98E+03 0.32E+08
U z3s 0.00E+00 C.00E+Q0 O.F7E-04 0.26E-05 0.13E-05% 0.17E+01 O©0.Z1E+00 G.77E+04
TH 231 0.00E+00 Q.00E+00 0.77E-04 O0.26E-05 0.13E-05 O0,17E+01 O.Z1E+00 0.77E+04
PA 231 0.00E+00 O.0GE+Q0 0.69E-05 0Q.13E-05 O.71E-06 O0.35E-0Z2 0.45E-03 0.69E+03
AC 227 0.00E+00 O.00E+00 O.69E-05 0.13E-05 O.71E-06 {0.2ZSE-02 O0.32E-03 Q.69E+03
TH 227 0.00E+00 O0.00E+00 O0,.68E-05 0.13E-05 O0.70E~06 0.24E-02 O0,.31E-03 0.68E+03
FR 223 0.00E+00  0.00E+D0 O.18E-05 O.37E-07 O0.19E-07 OD.34E-04 O0.44E-05 0.18E+02
RA 223 0.00E+00 ©0.00E+00 0.69E-05 O0.13E-05 O.71E-06 0.7%€-0Z (.,3ZE-03 0.69E+03
NP 237 0.00E+00 O0,00E+00 O0.68E-05 O0.13E-05 OQ.71E-0D& O.S5BE-05 O0.71E-06 0.68E+03
PA 233 C.00E+00 O0.00E+00 ©0.68E-05 O0.13E-05 ©O.71E-06 O0.58E-05 O.71E-D6& 0.68E+03
U 233 0.00E+00 O,00E+00 O.68E-05 0.13E-05 Q.,71E-06 OQ.31E-06 O0.31E-09 0.68E+03
TH 229 0.00E+00 O.0DE+00C ©O,.67E-D5 O0.13E-05 O.71E-06 0.30E-06 @.19E-11 0.6TE+03
RA 225 0.00E+DD O0.00E+00 O.67E-05 O0.13E-05 ©O.71E-06 0Q.30E-06 O0.19E-11 0.67E+03
AC 225 0.00E+Q0 0.00E+Q0 0.67E-05 ©0.13E-05 0.71E-06 0.30E-06 0,19E-11 0.67E+03
U 23e 0.00E+D0 O.UDE+00 O.77E-04 ©0.26E~05 0.13E-05 O0.17E+01 O©.Z1E+00 0.77E+04
TH 234 0.00E+400 O0.0CE+00 O.77E-04 0.26E-05 0.13E-05 O0.17E+01 0.21E+00 0.77E+04
FA 234M Q.00E+Q00 0Q.00E+0D O.7FE-04 0,26E-05 0Q.13E-05 O0.17E+01 0.Z1E+00 0.TTE+D4
PA 234 0.00E+00 O0.00E+00 O0,19E-06 ©0.22E-07 0.11E~07 0,22E-0Z 0.28E-03 0.19E+G2
Pl 242 0.00E+400 O.00E+00 O.90E-05 O0.14E-05 O0.71E-06 0.56E~01 O0,71E~Q2 0.90E+03
NP 238 0.00E+0Q0 0,00E+00 O0.00E+D0 ©0.00E+00 0.00E+00 O0.00E+00 CQ.00E+00 0.00E+0DQ
FU 238 0.00E4+00 0.00E+00 ©Q.55E-03 O0.26E-05 ©0.99E-06 O0.14E+02 0,17E+01 0.5SE+(QS
CM Za4 0.00E+00 0,00E+00 ©O.16E-04 0.7V1E-06 0.36E-06 O0.34E+00 0.43E-01 0.16E+04
PU 244 0.00E+DD 0.00E+00 O0.0DE+00 O0.0DE+00 O.00E+00 O0.0DE+C0 O.DOE+0O 0,00E+0D
U 240 0.00E+00 O.00E+D0 O.0Q00E+00 O0.00E+00 {O.00E+00 O.00E+00 O0.00E+0D 0.00E+00
FU 240 0.00E+00 OQ.0DE+00 O.S5lE-D3 0.2BE-~05 0.11E-05 O0.13E+02 O.16E+0QL 0.51E+05
CM 243 0.00E+00 O.00E+00 O.32E-05 O.64E-06 O0.34E-06 0.21E-02 O0.Z7E-03 0.3ZE+03
Pl 243 Q.00E+00 O0.O0DE+00 O0.D0E+00 O0.00E+0D 0.DDE+DD O .00E+00 0.00E£30D 0.00E+D0
AM 243 0.00E+00 O0.00E+00 0O,.59E-D4 O0.15E-05 G.75E-06 O0.13E+401 0.17E+00 0.59E+04
NP 239 0.00E+0Q ©0.00E+00 0.59E-04 O.15E-05 ©O.75E-06 O0.13E+01 O0.17E+00 0.59E+034
PU 239 0.00E+00 0.00E400 0.51E-03 O©0.2BE-05 O.11E-05 O0.13E+02 ©O.16E+01 0.51E+05
PU 741 0.Q00E+00 0.00E+4+00 0.26E-03 0.11E~05 0Q,42E-08 0.66E+01 0.B4E+DO 0.26E+D5
AM 741 0.00E+00 O.0O0E+00 O.17E~-02 O0.62E-05 D0D.Z21E-05 O0.42E+02 0.54E+01 0.17E+06
Total 0.00E+Q0 O,00E+0Q0 O.9ZE40Q0 0.33&E-«01 U.1SE-01 ©0.20E+D5 {Q.26E+404

Figure 3.4-5. Sample Problem One BIOPORT Report (Continued)
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Simuliation for YEAR 12 Maximum Year

Stratz (m)
0 - 0.50 - 1.00 - Available Contained MAXT
Element Eroded Surface 0.50 1.00 1.50 Inventary Inventory Input

H 3 0.00E+00 O0.0DE+00 O0.10E-02 0.12E-05 O0.16E-06 O0.37E+02 (.90E+01 0.10E+06
c 14 0.00E+00 O0.00E+00 O0.57E-02 O0.57E-05 O0.43E-06 O0.21E+03 O0.51E+02 0.57E+06
FE 55 0.00E+00 O.QDE+00 0.40E-06 O.BlE-07 (0.43E-07 0.25E-03 (Q.61E-04 0.40E+02
CoO 60 0.00E+00D O.0DE+00 0.19E-03 0.96E-05 0.46E-05 O0,55E+01 O.14E+01 0.19E+D5
NI 59 0.00E+00 OQ.00E+00 0.36E-02 ©0.30E-03 O0.15E-03 0.89E+02 ©0.22E+02 D.36E+06
NI &3 0.00E+00 ©.QOE+DD ©D.17E+00 D.15E-01 O0.72E-02 O.43E+04 O.11E+D4 0.17E+D8
NE 94 C.00E+DD O.QDE+00 O0.99E-04 O.56€E-05 0.27E-05 O0.2BE+Q] 0.69E+00 0.99E+04
SR 90 0.00E+00 O0.00DE+0D0 O0.59E-02 O0.13€E-02Z O.65E-03 O0.37E+02 0,91E+01 0.59E+06
¥ 90 D.00E+OD O.ODE+DD D.58E-02 O.13E-02 O0.54E-03 0.37E+02 0.91E+D1 D.58E+06
MO 99 0.00E+00 OQ.Q0E+D0 O0.00E+Q00 O.00E+Q0D O.DOE+00 O.00E+00 0.00E+0Q 0.00E+0Q
TC 99M 0.00E+00 0.00E+00 0.00E+00 O.00E+00 O0.0D0E+00 O.O0DE+00 O0.00E+00 0.00E+00
TC 99 0,00E+00 ©.00E+00 O.64E-03 0.15E-03 0,73E-D4 0.33E+01 0D.BZE+DD D.64E+05
I 129 0.00E+00 O.QpDE+0OO0 O0.37E-03 ©0.33E-04 0.16E-04 D0.89E+01 0.Z2E+01 0.37E+05
€S 135 0.00E+00 O0.QO0E+00 O0.10E-03 0.21€-05 ©0.10E-05 O0.33E+01 0.82E+00 0.10E+05
C5 137 0.00E+00 O.00E+00 0.40E+00 0.53E-02 0.24E-02 O0.14E+05 O.34E+04 D.40E+0D8
BEA 137M 0.00E+0D0 O0.QDE+00 O0.38E+00 O0.52E-02 O0.24E-02 O0.13E+05 0,.32E+04 0D.38E+08
U 235 0.00E+Q0Q O.0DE+00 0.49E-04 ©O.15E-05 O0.76E-06 O0.15E+01 O.37E+QD 0.49E+04
TH 231 0.00E+0Q0 OQ.00E+0D O0.4%E-04 Q.15E-05 O.77E-06 O.15%E+01 0.37E+00 0.49E+04
PA 231 0.Q0E+DD O.0DE+D0 O.44E-05 O0,83E-06 O0.43E-06 0.23E-02 0.57E-03 0D,44E+03
AC 227 0.00E4+00 O.00E+00 0.43E-05 O0.83E-06 0Q.43E-06 (0.14E-02 O0.35E-03 0.43E+03
TH 227 0.00E+00 O©Q.00E+Q0 O0.43E-05 O0.8l1E-06 ©0.43E-06 ©0.14E-02 0,34E~03 0.43E+03
FR 223 0.00E+00Q O.00E+D0 O0.15E-06 O0.30E-07 O0.16E-07 0.19E-04 O0.4BE-05 0.15E+02
RA 223 0.00E+00 O.00E+00 0.43E-05 O0.83E-06 O0.43E-06 O0.14E-0Z2 0.35E-03 0.43E+03
NP 237 0.00E+Q0 O.00E+Q0 O0.43E-05 O0.83E-06 O.43E-06 0.,52€-05 O.12E-0S 0.43E+03
FA 233 0.00E+00 ©Q.00E+00 O0.43E-05 0.B3E-06 O0.43E-06 O0.52E-05 O,!2E=D5 0.43E+03
U 233 0,.00E+4+00 O.Q00E+00 O0.43E-05 0.83€-06 0.43E-D6 O.19E-06 0,39E-09 0.43E+03
TH 229 0.00E+QQ O0.00E+DD 0.43E-05 0.B3E-06 O.43E-05 O0.19E-06 O.18E-11 0.43E+03
RA 225 0.00E+00 O.Q0DE+00 (0O.43E-05 O0.83E-06 O0.43E-06 O0.19E-06 O0.19E-11 D.43E+03
AC 225 0.00E+00 ©O.Q0E+00 0.43E-05 O.83E-06 0.43E-06 0.19E-06 O0.19E-11 0.43E+03
U 238 0.00E+00Q 0.00E+00 ©.49E-04 O0.15E-05 O0.76E-06 ©O.15E+01 O0.3I7E+00O 0.49E+404
TH 234 0.00E+00 O0.00E+00 O0.49E-04 O0.15E-05 O.7VE-06 O.15e+01 0.37E+00 0.49E+04
FA 234M 0.00E+00 O0.0QE+00 O0.4%E-04 O0.15E-05 O0.76E~D& O0.15E+01 Q.27E+Q0 0.49E+04
PA 234 0.00E+00 O.Q0E+DD O0.15E-06 0.20E-07 O.11E-07 0.20E-02 O0.48E-03 0.15E+02
FU 242 0.00E+00 O0.00E+00 O0.57E-05 O0.83E-06 O0.43E~06 O0.51E-01 0.12E-01 0.57E+03
NP 238 0.00E+00 O.00E+00 0.00E+00 O©.00E+00 O0.DQE+00 O0.Q0E+00 O0.0CE+Q0D 0.00E+00
PU 238 0.00E+00 O0.0DE+00 0.43E-03 0.17E-05 O0.70E-06 O0.15E+02 ©0.38E+D] 0. 43E+D5
CM 244 0.00E+00 O.00E+00 0.28E-04 ©0.87E-06 0.41E-06 O0.90E+00 ©O,22E+00 D.28E+04
PU 244 0.00E+00 O0.pOE+Q0 O0.00E+0Q0 O.00E+00 ©0.00E+00 O.0DE+00 OQ.00E+DO 0.00E+00
U 240 0.00E+00 O0.00E+0C OQ.D0E+C0 0.Q0E400 U.0QE+00 O.00E+00 O0.00E+00D 0.00E+00
PO 240 0.00E+OD O©.DOE+QD (0.32E-D3 0.16E-05 O.6BE-06 O0.11E+02 Q0.2BE+01 D.32E+05
CM 243 0.00E+00 O0.00E+D0 0.26E-05 0.51£-06 0.27E-06 O0.3BE-D2 0.93E-03 0.26E+03
PU 243 0.00E+0D0 O.Q0DE+00 O.00E+400 O.COE+00Q O.00E+00 O.00E+Q00D O.00E+00 0.00E+D0D
AM 243 0,00E+00 O.0DE+D0 D0.37E-04 D.90E-06 O0.46E-06 0.12E+01 0.29E+00 0.37E404
NP 239 0.00E+Q0 O0.00E+DC 0.30E-04 0,92E-06 0.46E-06 0.12E+01 O.Z29E+0D 0.38E+04
PU 239 0.00E+00 O.D0E+00 0.32E-03 D.16E-05 O0.68E=06 ©O.11E+02 O0.ZBE+D] 0.32E+05
U 241 0.,00E+00 O.00E+DD 0.64E-03 D.19E-05 O0.68E-D6 D,23E+02 O0.56E+01 D.BAE+05
AM 241 0.00E+00 O.00E+00 ©0.11E-02 0.35E-05 O0.13E-05 0.39E+02 O0.96E+01 0.11E+06
Total 0.00E+00 O0,00E+00 0.99E+00 0.29E-01 0.14E-01 ©0.32E+05 OQ.79E+D4

Figure 3.4-5. Sample Problem One BIOPORT Report (Continued)
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MAXI - Maximum Annual Dose Calculation Yersion ¥YAX2.2 25-APR-B84
Executed on 3-MAY-84 at 07:38:10
Case title: SAMPLE PROBLEM ONE

RADIONUCLIDE CHAIN LIBRARY USED: RADIONUCLIDE MASTER DATA LIBRARY /w TRANSLOCATIOMN CLASSES;, &-APR-84 RAF

DOSE FACTOR FILES USED FOR THIS CASE:
¥27 ISOSHLD EXTERNAL: ONSITE/BIOPORT EXTERWAL DRFS (BURIED AT 0.5 M) 9-APR

DOSES CALCULATED FROM 10 TO 59 YEARS FOLLOWING TIME ZEROQ

PATHWAYS INITIALIZED FOR DOSE CALCULATIQNS: SPECIAL PARAMETERS INITIALIZED:
FARM PRODUCT INGESTION: OFF
INHALATION OF RESUSPENDED MATERIAL:OFF
AQUATIC FQODS INGESTION: OFF INVENTORY DILUTION FACTOR: Z.0Q0E-01
ORIKKING WATER INGESTION: OFF DECAY OF RIVER RELEASE SOURCE TERM NOT PERFORMED
CONTINUING ATMOSPHERIC DEPOSITICON OFF DECAY QF AIR RELEASE SOURCE TERM NOT PERFORMED
EXTERNAL FROM BURIED WASTES ON SITE X/0: O0.,00E+4QQ
EXTERNAL FROM SURFACE DEPOSITS: OFF SPECIAL INHALATION MODEL MNOT USED

SIZE OF THE SITE: 1.00000 FRACTIONAL HECTARES
INTERNAL PATHWAY AREA CORRECTION FACTOR: 1.00E+00
EXTERNAL PATHWAY AREA CORRECTION FACTOR: 1.00E+00

FARM PROQDUCT PARAMETERS USED:
FRACTION OF ROOTS IN UPPER S0IL: 0.10E+01 IRRIGATION RATE: O.00E+00L/M**2/MOD
FRACTION DF ROOTS IN BURIED WASTE 0.00£+00 MONTHS PER YEAR IRRIGATED: 6
FRACTICN OF TOTAL DIET GROWN ON S$ITE: 1.00E+00 RIVER DILUTION FACTOR: 1.00E+00YR/L
YEARS OF IRRIGATION WITH COMTAMINATED WATER PRIQR TO
THE OOSE CALCULATIONS: 0

EXTERNAL EXFOSURE PARAMETERS USED:
RATIO OF EXTERNAL CONTAMINATION IN SURFACE S0IL TO SUBSURFACE SOIL 0.00E+00
NUMBER OF HOURS OF EXPOSURE TO EXTERNAL CONTAMIMATION 2.00E+03
SURFACE DEPOSITS DRFS FROM ISOSHLD; MODIFICATIQON FACTOR: 5.844E-~11

ORGANS FOR WHICH DOSES ARE CALCULATED (SAME QRDER AS SOLUBILITIES GIVEN BELOW):

TOTAL BODY

INPUT PREPARED BY

INPUT CHECKED BY

Figure 3.4-6. Sample Probiem One MAXI1 Output
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INVENTORY FOR YEAR 100 OF BIOPORT STMULATION,.

RELEASE TERMS S5CIL SOURCE IRRIGATATION/AQUATIC DRINKING WATER ATM, RELEASE

NUCLIDE ORGAN SOLUBILITY CLASSES (PCI/M=x2) (PCI/L ) (PCI/L) (CI/YR)

H 3 1 ! 1 1 1 3.40E+04 0.00E+00 0.00E+00 0.00€E+00
[ 1 1 2 1 1 9.00E+05 0,.00E+00Q 0.00E+D0 0.00E+00
FE 55 1 1 3 1 1 3.90E+01 0.00E+00D 0.00E+L O 0.00E+00
co 60 1 1 3 1 i1 8.20E+02 0.00E+00 0.00E+00 0.00E+D0
NI 59 1 1 3 1 1 5.70E+0D5 0.00E+00 0.00E+00 0.00E+DD
HI 63 1 1 3 1 1 2.30E+07 0.00E+00 0.00E+00Q 0.00E40C
NB 94 1 1 3 1 1 1.60E+0D4 0.00E+DD 0.00E+00 0.00E+00
SR 90 1 1 3 1 1 4,90E+05 0.00E+0Q0D 0.00E+0Q0Q 0.00E+QQ
Y 90 1 1 3 1 1 4 .80E+D5 0.00E+DD 0.00E+0D0 0.00E+0D
MO 99 1 1 3 1 1 0.00E+0QD 0.00E+00 0.00E+QQ 0.00E+0D
TC 99M 1 1 3 1 1 0.00E+00 0.00E+00 0.00E+DD 0.00E+0Q0
TC 99 1 1 3 1 1 1.10E+D5 0.00E+00 0.00E+00 0.00E+0D
I 12% 1 ! z 1 1 5.90E+04 0,00E+400 0.00E+00 0.00E+Q0
C5 135 1 1 1 1 1 1.60E+04 0.00E+DD 0.00E+D0 0.00E+D0
Cs 137 1 H 1 1 1 3.40E+07 0.00E+DD 0.00E+DD 6.00E+O0
BA 137M 1 1 3 1 1 3.20E+07 0.00E+DOQ 0.00E+DQ 0.00E+D0D
U 235 2 2 3 2 2 7.70E+03 0.00E+00 0.00E+0D G.00E+DD
TH 231 2 2 3 2 2 7.70E+03 0.00E+00 0.00E+00Q 0.00E+00Q
PA 231 2 2 3 2 2 6.90E+02 0.00E+00 0.00E+00Q 0.00E+D0D
AC 227 2 2 3 2 p 6.90E+02 0.00E+00 0.00E+DQD 0.00E+00Q
TH 227 2 2 3 2 2 6 .80E+02 0.00E+00 0.00E+Q0Q 0.00E+D0
FR 223 2 2 3 2 2 1.80E+01 0.00E+00 0.00E+00Q 0.00E+00Q
RA 223 2z 2 3 2 2 6.90E402 0.00E+00 0.00E+DD 0.00E+DOD
NP 237 2 2 3 2 2 6.80E+02 0.00E+0D 0.00E+0QQ 0.00E+Q0
PA 233 2 2 3 2 2 6.80E+4+02 0.00E+00 0.00E+00 0.00E+0Q0Q
u 233 2 2 3 2 2 6.080E+02 0.00E+00 0.00E400Q 0.00E+00
TH 229 3 2 3 2 2 6.70E+D2 0.00E+00 0.00E+00 0.00E+00
RA 225 2 2 3 2 2 6.70E+D2 0.00E+0D 0.00E+DQ 0.00E+DC
AC 225 2 2 3 2 2 6,70E+02 0.00E+00 0.00E+00 0.00E+D0
u 238 2 2 3 2 2 7.70E+03 0.Q0E+00Q 0.00E+D0D 0.C0E+DQ
TH 234 F3 2 3 2 2 7.7QE+03 0.00E+00 0.00E+00 0.00E+DD
PA 234M 2 2 3 2 2 7.70E+03 0.00E+0QD 0.00E+0D 0L.00E+DO
PA 234 2 2 3 2 2 1.90E+01 0.00E+00 0.00E+00 0.00E+DD
PU Z42 2 2 3 2 2 3.00E+D2 0.00E+00 0.Q0E+00 0.00E+DQ
NP 238 2 2 3 2 2 0.00E+00D 0.00E400 0.00E+00 0.00E+0D
PU Z38 2 2 3 2 2 5,50E+04 0.00E+00 0.00E+00 0.00E+QQ
CM 244 2 2 3 2 2 1.60E+03 0.00E+00 0.00E+00 0.00E+00
PU 244 2 2 3 2 2 0.00E+QD 0.00E+00 0.00E+00 G.00E+0Q
U Z40 2 2 3 2 2 0.QQE+0D 0.00E+00Q 0.00E+D0 0.00E+00
PU 240 2 2 3 2 2 5.10E+04 0.00E+00 0.00E+00 0.00E+00
CM 243 2 2 3 2 2 3.20E+02 0.00E+DD 0.00E+DD 0.00E+0D0
PU 243 2 2 3 2 2 0.00E+0Q0D 0.00E+00 0.00E+00 0,00E+00
AM 243 2 F3 3 2 2 5.90E+03 0.00E+00D 0.00E400 0.00E+0D
NP 239 2 2 3 2 2 5,90E+403 0,00E+00 0,00E+00 0.00E+0D
PU 239 2 2 3 2 2 5.10E+04 0.00E+DD 0.00E+00Q 0.00E+00
PU 241 2 2 3 2 2 2.60E+04 0.00E+00Q 0.00E+QD 0.00E+Q0
AM 241 2 2 3 2 2 1.70E+405 0.00E+00D 0.00E+0D 0.00E+0Q

Figure 3.4-6. Sample Problem One MAXI1 Output (Continued)
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SAMFLE PROBLEM OME : BIGFORT Simulatfon year 100
MAXI, Yarsfon ¥YAX2.Z2 19-JUN-84 executed on 25-AUG-84 at 15:56:39 .

DOSE RESULTING FROM CONCENTRATIONS AT YEAR 100 OF BIOFORT SIMULATION.
MAXTMUM AMMUAL DOSE SUMMARY FOR THE YEAR 19 FOQRTOTAL BODY

EXPOSURE PATHWAY

THGESTION INHALATION EXTERNAL AQUATIC FoOB DRINKING WATER

RADIONUCLIDE REM X REM x REM % REM X REM %
H 3 4.32E-00 0 0.00E+00 0 0.00E+00 0 0.00E+DO a 0.00E+0D 0
Cls 4. 36E-03 4 4.50E-11 0 7.40E~09 ¢} 0.00E+00 o 0.C0E+OD a
FE55 1.04E-13 0 1.22E~16 0 9.00E+0D o 0.00E+0D 0 0.00E+QD 0
Co60 2.%6E-09 1] 7.32E-14 0 7.66E-Q7 0 0.00E+00 0 0.00E+00 0
NI59 1.67E-D5 o 2.24E-10 ¢ 0.00E+QD 0 0.00E+00 o] 0.00E+00 0
NI&3 1.60E-03 1 Z2.16E-08 1 6.67E-18 0 0.00E+0Q0Q ] 0,00E+00 0
NB94 1.,07e~08 0 4.61E-10 0 1.13E-04 0 0.00E+DQ a 0.00E+DD 0
5R90 8.12E-02 B8 1.11E~07 6 1.23E-07 0 0.00E+00D 0 0.00E+0QD 0
Y 90 5.62E-11 1] 4.64E-11 0 7.80E-06 0 G.00E+00 ] 0.00E+OD 0
H(99 0.00E+00 1] 0.GOE+00 0 0.00E+DD 0 0.00E+DOQ o 0.00E+00 0
TCGGM 0.00E+DD 0 0.00E+00 ¢ 0.00E+00D ¢} ¢.00E+0D 0 0.00E+00 0
TC99 1.62E-06 0 8,49E-13 0 5.85E-09 0 0.00E+0QD o] 0.00E+0D il
1129 1.53E-05 0 6.71E-11 0 3.,37E-07 i 0.00E+00 0 0.00E+00 0
C§135 3.82E-07 0 6.83E-12 ¢ 2.77E-10 0 0.00E+Q0Q o 0.00E+DD a
€s137 4.,74E-03 5 8.38E-08 4 1.20E-05 0 0.00E+00 o] 0.00E+DD o
BALI7M 0.00E+C0 0 8.23E-14 o] 6.08E-D2 99 0.00E+0O 0 0.00E+D{ 0
U 235 A.58E-07 0 6.58E~10 o 2,05E-06 0 0 .00E+00 i) D.00E+OD 0
THZ31 1.07E-13 0 1.57E-14 0 1.33E-07 0 0.00E+0Q0Q ] 0.00E+0D 0
PA23I1 1.07E~07 a 8.30E-09 o] 7.92E-08 0 0.00E+QD 0 0.00E+Q0 )
AC227 1.11E-07 0 8.47E~D9 0 1.18E-10 0 0.00E+0D0C 0 0.CG0E+0Q0Q 0
THZ27 7,94E-10 0 3.05€E-11 ¢ 2.26E-07 0 0.00E+Q0 0 0.00E+0D 0
FR223 0.00E+00 Q 0.00E+00 a 9.63E-10 0 0.CO0E+OQ 0 0.00E+O0 0
RA223 5.66E-07 0 6,74E-11 0 Z2.39E-07 o 0.00E+00 0 0.COE+DD 0
NP237 3.68E-08 0 2.85E=-09 0 1.726-08 0 0D.00E+00 0 0.00E+00 0
PAZ33 1.17E-12 0 7.57E-14 o] E.43E-07 o} 0.00E+QO o 0.00E+0D a
U 233 B.24E-08 0 6.30E-11 o 3.B0E-11 o G.00E+0DQ 0 0.0QE+Q0 o
THZZ9 4.18E-07 0 1.93E-08 1 1.60E-0B o 0.COE+0D 0 0.00E+00 ¢
RAZ25 7.83E-07 0 8.42E-11 o 6.06E-09 0 0.0CE+0C 0 G.00E+00Q 0
AC22Z5 2.86E-1D o 2.17E=11 Iy 1.51E-08 o 0.00E+00 0 0.00E+O0 ¢
U 238 8.03E-57 0 6.12E-10Q 0 1.00E-09 0 0.00E+Q0 ] 0.00E+0D ¢
THZ3 4 5.54E-11 0 2.11E-12 0 7.68E~DE 0 0.00E+Q0Q 0 0.00E+DO o
FAZ34M 0.COE+DO 0 1.25E-18 Q 2.97E-07 o 0.00E+00Q 0 0.00E+00 o
PA234 2.67E-17 o 3.89E-17 0 8.39E-08 o 0.00E+00 a 0.00E+00 ¢
PUZ42 1.56E-09 a 4.02E-09 0 9.70E-12 0 0.00E+DO i 0.00E+00 ¢
NFP238 0.00E+OD o 0.00E+00 0 0.0C0E+D0 1] 0.00E+00 o 0.00E+00 a
PUZ3 B 9.19E~08 ] 2.37E-07 13 1.83E-09 ¢ 0.0QGE+DC 0 0.00E+QO 0
CMZ44 4.76E-08 0 3.83E-09 0 1.85E-11 ¢ 0.00E+00 0 0.00E+O0D o]
PU244 0.00E+00 Q 0.00E+D0 0 0,00E+00 0 0.00E+DO 0 0.0CGE+OD 0
U 240 0.0QE+Q0 g 0.00E+00 0 0.00E+00 1] 0.00E+00 0 0.00E+Q0 0
FUZ40D 9.19E-08 0 2.36E-07 13 1.83E~09 o] 0.0CGE+DD 0 0.00E+Q0 o
CMZ 43 1.29E-08 o 9.94E-10 Q 6.70E~CE a 0.00E+00C 0 0.00E+O0 o
PuUZ43 0.00E+00D 0 0.00E+00 0 0.00E+00 0 0.00E+00 0 0.00E+00 0
AMZ 43 3.32E-D@ 0 2.56E-08 1 2.82E-07 o 0.00E+Q0 a ¢.00E+00 a
NP239 2.50E-13 0 3.90E-14 0 2.27E-08 7 0.00E+00 a 0.00E+00 ¢
FU239 9.20E-08 a 2.37E-07 13 1.97E-D9 0 0.00E+00 0 0.00E+OD ]
Puz4l 8.02E-10 1] 2.01E-09 0 4.02E-19 i) 0.00E+00 0 0.00E+00 o
AMZ41 9.84E-07 o] 7.59E-07 43 2 .42E-06 0 0.00E+DD 0 0.00E+Q0 ¢

IOTALS INGESTION X INHALATION % EXTERNAL x AQUATIC FOOD % DRINKING WATER % TOTAL
9.196-02 60 1.76E=06 o 6.,09E-02 39 0.00E+00 0 0.00E+DD o 1.53E-01

Figure 3.4-6. Sample Problem One MAXI1 Qutput {Continued)
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This interactive program will assist you in the creation
of scenarios to be simulated by BIOPORT-MAXI.

The following notes may be of interest:

When you have finished reading, press <return> <cr>

e T Tk Tk TR e W TR R TR YR e W
T W T W Ve W TR TR O TR I W W

FHERHERRREERAREG BT AR BT H R RR BB BRI #
FHBEBARBE AR R REREBERAAREBARRA AR R BB AR R R A

1) If the default condition is selected, you need only
press <return>. YES-or-NC questions are designated by
(Y/N) and should be answered with a Y or N, The default
condition is always listed first.

#
#
#
#
#
#
# 2} The values you enter will be tested against reasonable

# Timits and if they are not accepted you will be asked to
# supply another value.

#

#

#

#

#

3) [Stratal and [layerl] are used interchangably to define
the soil compartments.

T R R T P TR W FE H: R R e e

FUHARERHRABAARBRARRR AR RRHAA A BR R RA R RHA R AR R R R AR AR
RABRRRABBRAGHBRAR BRI BB RARHR BB R BB R AR
#

e

4} One hectare = 2.471 acres = 10000 square meters.

5) A successional phase of a plant or animal can be des-
cribed as the replacement of one community with another.

#
#
#
4
#
#
# When you have finished reading, press <return> <cr>
#
#
#
¥
#
#

Enter an identifying title for this run (up to 40 letters Tong):

#
#
#
#
#
#
#
#
#
SAMPLE PROBLEM TWO <cr> #
#
#

BREFHBHARFAHARREHBARARAF AR R IR R TA AR BB AR R AR R A Y

Figure 3.4-7. Sample Problem Two Interactive Session
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BERBRHARRARRRERRIERBTRRBHERRRAR AR URAB AR AR R BB HHBB R RRFARA KR

The length of the simulation is 500 years.

Do you wish to change this value (N/Y)? <cr>

T W W W W S TR R W YR R TR W
1
1
I
1
i
1
I
!
I
1
t
1
I
|
1
|
|
1
1
1
1
1
1
1
1
1
I
1
t
i
1
1
1
|
1
I
|
|
1
|
1
|
1
1
1
1
|
1
1
1
I

iy W W R W RE TR W W R TR e W

BERREBRABBEBBERBRARBRRA BB REE BB R R R BA BB BRR B QBB ER BB RRARRARHHRA B RO R4 H
RERERBRABRERBARR AR RABA AR BE R BB RRE R BB BB AR RT AR AR RB BB R

# #
# During the simulation, printed reports and MAXI1 input will #
# be generated from radionuctide concentrations in the #
# Tfollowing years: #
# 1 #
# 100 #
# 200 #
# 300 #
# 500 #
# #
# A S 5 3 1 e bt S ] #
# Do you wish to review or change above parameters (N/Y)? <cr> #
# ¥

FRAERERHARE BRI R R BB RR A AR AR BB BB RA RN BB R H B BE R
BERFRBRRARIRARBE RO BAR R R R EA BN R KRR AR AR A BB R R R RRR

Exhaustive yearly output is available:

0 - Option not selected
1 - QOption selected

Default value: 0O

e v T o S e o . e T " T L e o e e e e e S S e T T ——

0o you wish to change this value (N/Y)}? <cr>

T Ve Ve FE VR P W B OV T W W R
e VR L TR R e W Ve VR TR e W W

BRAERBRARBRRERA AR BAA R RARA T BE BB RR R BRI RA R BB R BB AR AR B A B H A

Figure 3.4-7. Sample Problem Two Interactive Session (Continued)
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BRRRERRHARRERHRRR AR R AR AR AT RAR LR RAR AR FRRF BB BA BRI
In MAXI1 doses to various organs will be calculated.

The available organs are:
1-Total body
2-Bone
3~Lungs
4-Thyroid
S5-Lower large intestine

The number of organs considered is 5.

Do you wish to change this value (N/Y)? Y <cr>
Enter new value: 1 <cr>»

#
#
#
#
#
#
#
#
#
#
#
#
#
#

B W TR PR T Ve ¥ TR T W Ve W Ve W

FREREREREBERARRBE AR H R AR AR ER AR R RH R R R IRARH BB RRAR AR HHAAR BB R BRI BB
FERFRERRBRHHRRATHRRARRR R RRA ARG R R VHANARVAT R RRAR R AR RRRHBRER AR RRARTHRBRR

¥ #
# The available organs are: #
# #
# 1-Total body #
¥ 2~-Bone #
# 3-Lungs #
¥ 4-Thyroid #
# S5-Lower large intestine #
¥ #
# The current selection for organ 1 1s 1. #
¥ - - - e e e e e e e -——= ¥
# Do you wish to change this value (N/Y}? <cr> #
# #
FERRERRHRERRRRRERER BRI RN AR HARHARAAR AR RRHR AR AR RRA R BHR R AR AR B AR F

FRRHBHRRURERIR AR BRI OB U BB HR AR BB HEFAHRHRAHBHE AR R F A H
Two "base cases" are available to provide default values:

1l - Arid reference site
Z2 = Humid reference site

et e o e ke e Ml i = e = S S T — ——

Do you wish to change this value (N/Y)}? <cr>

T U W T T W T TR W T Ve T

#
¥
¥
¥
#
#
Please enter number of selected site: (Default=1) ¥
#
#
¥
¥
¥
#

HRFRERERFHRE R R ER R AR R BN R R B RE R

Figure 3.4-7. Sample Problem Two Interactive Session {Continued)
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REBREFEARIRH BRI BERERHRHHEREFRHFERERBRRFRRRAOARARRRERR AR R RA R AR R
Waste Spectrum 1 is representative of past and current
waste storage practices. Waste Spectrum 2 represents
improved practices of the future.

#

#

#

#

# The "“base case" inventory for the arid site will be:
#

# 1 - Waste Spectrum 1

# 2 - Waste Spectrum 2

# 3 - User-defined

#
#
#
#
#
#

Enter index of selected option: (Default=l}

Do you wish to change this value (N/Y)? Y <cr>
Enter new value: 2 <cr>
RERFRERBFRRBHRRRHHRRRERRERRRRR BRI R RR R RR BRI AR VR F AR FH AR AR H R

e W W U W W W W W YR TR YR W W

BERBHBFR ARG HHRRRRRAFEARFRARRAARRRARRRR R R RR AR R AR HR AR AR RRHE

The decomposition half-life of the package at closure
is 70.00 years.

i B e ik i e B B R s o A A L e S B B S - - ——— ——

Do you wish to change this value (N/Y)}? <cr>

T B W Ve W

#
#
#
#
# The average age of the waste packages at time of site closure
¥ 1s 10.00 years.
#
#
#
#
#

Do you wish to change this value (N/Y)? <cr>

T Y OWE YR VYR T W PR e VR YR W Ve e

BRERPBEREFRE R AR BRER B ER R ERRARARE R CHRA AR AR R ARRFHRCRRRFRRRARERRHAHE
BRARERFRERRRBRIRERREGRRHRRRHRRRH AR ARTA AR AR AR R RE AR RA R AR AR AR AR

Do you wish to review or change any of the above parameters{(N/Y)? <cr> #
#
#
#
FEEFRER AR BRI AR AR R AR AR AR AR AR AR IR AR A AH

T T W e HE W W W B W W
e

Figure 3.4-7. Sample Problem Two Interactive Session {Continued)
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REBRRRAAARERAREA N HA RN RN R AR RN BRI R R ER R R B R R

Radiological inventory {(Ci/cubic meter):

C 14
NI5Q
NI63
SR80
1129
CS137
U 238
PUZ238
PUZ240
PU242
AM243
CM244

#

#

#

# H3 6.20E~02
# FES5 0.62

# Ccoeo 1.7

# NB94 6.70E-05
# TC99 7.80E-05
# CS135 7 .80E-05
# U 235 8.70E-05
# NP237 1.20E-10
# PU239 3.00E-04
# PUZ241 1.90E~02
# AM241 5.30E-04
# CM243 6.10E~07
#

# Do you wish to review or change the above
#

#

5.30E-03
2.10E-03
0.17
5.20E-03
2.10E-04
1.8
5.40E-04
5.80E-0Q4
3.00E-04
1.30E-06
3.20E-05
3.80E-04

parameters (N/Y)? Y <cr>

T T VR T T Ve T P T Ve VR Ve P VR Ve VR W

BRRARBARAARAAREARAREAHAARERA R AR AR R AR E AR AR RAR AR A R R R

FHRE AR R R RN R R AR R R IR R R AR R RR K

radionuclides.
enter zero quanti

Radionucliide H 3

Enter new value:

ke P W VR W Ve W Ve W YR W

tyl

You may now modify the quantity of selected
To delete an radionuclide,

6.20E-02 Ci/cubic meter

1.1E-1 <cr>

T — - i S e ot e e e e e A e S Pk e R i S o e L LA L L S N S S B S

Do you wish to change this value (N/Y)? Y <cr>

T Ve W P T Ve T Ve R W W

FREHHBRARHRRRRABERANHARARTA TR AR RE AR IR H R B AR R AR A

FRURBRHEBEARA R AR FA TR RTARRERRH AR H B G H B RRAR R RRERRR B RRRAR R RREA A

Radionuclide C 14

Enter new value:

Radionuclide FEGS

T T I 3

5.30E-03 Ci/cubic meter

9.5E-3 <cr>

e T ————— T T e ok ok S ek e S g

Do you wish to change this value (N/Y)?7 <cr>

T e S A A " - e o S AL ot B e Mo fpey R e S e ek S L

Do you wish to change this value (N/Y)? Y <cr>

Ci/cubic meter

T e Ve W TR R R TR W W

REEBAEERRBBRRERAE BRI BHARRE R RA R AR AR HIA AR AR AR R R R R R R A

Figure 3.4-7.
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FRREHRRFARERHA R R AR AR RRE R R RFR PR AR AR ERHB R AR R AR B

# #
¥ Radionuclide NISQ : 2.10E-03 Ci/cubic meter ¥
I el et e #
# Do you wish to change this value (N/Y)? <cr> #
# #
# #
# #
# Radionucl]ide CO60 t 1.7 Ci/cubic meter #
I et e e D P P e #
# Do you wish to change this value (N/Y)? <cr> #
# Enter new value: #
# #
# #
BEHEF TR R R RN R R E R AR R R R RF

FRRARHRRRA R AR AR RAA PRI RRH R R R RAAR R RR BB IR AR RR AR R

Radionuctide NIGE3 : 0.17 Ci/cubic meter

———— ————— e W= o — —-—

Do you wish to change this value (N/Y}? <cr>

Radionuclide NBG94 : 6.70E-05 Ci/cubic meter

Tt it T o — - ———— — —— i

Do you wish to change this value (N/Y)? <cr>

T W W W T W TR TR W W W W W
e W W TR R T TR R YR W e W T

BERRRHRERER R H AR ER R R RN AH AR AT RR BB ER AR RARFHR TR RRRR I BRRBH
FRARRRHRRRERREERRRF R RN RRRR AR RA BB BB R R R R AR AR RRRRH AR R HR

Radionuclide SR80 : 5.20E-03 Ci/cubic meter

N e e e B T e S O ot it S S A Pl B o o ——— — -k o — —

Do you wish to change this value (N/Y)? Y <cr>
Enter new value: 8.7E-3 <cr>

Radionuclide TC99 : 7 .80E-05 Ci/cubic meter

T o T i o T 2 e Sl el e o T S T T . P i S R o B - . B e e o] = e B S s ot P i e o o s

B W TR W W W T T W W R W W
T T W WR R W R W R TR W TR ¥R

BRERBRRRARF R BB R AR IRARRRE B RARFETRFEH SR SRR B BRI ETRREREHRHRR AR RBH B

Figure 3.4-7. Sample Problem Two Interactive Session (Continued)
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RERRERRERREARRRIRI AR AR RN H AR AR AR AR AR AR RA R R AR EE BB R R K H
(...this sequence continues through remaining radionuctides...)

Do you wish to add radionuclides to the above inventory? (N/Y} <cr>

T W W W W
T T W IR W

BEREREERRRRARR AR AR B RN AR IR BB RN R AR AR AR AR BB AR AR IR
FEERERRERRBRBA AR RRAGREREARRERRRRABNEREARIRAARR BRI RRAR AR AR BRA RSB RRH 4

# #
# Radiological inventory (Ci/cubic meter): #
# #
# H3 1.10E-01 C1l4 9.50E-03 #
# FE55 0.62 NI59 2.10E-03 #
# Co60 1.7 NI63 0.17 #
# NBI4 6.70E-05 SR90 8.70E-03 #
# TC99 7.80E-04 I129 2.10E-04 #
# Cs135 7.80E-05 Cs137 1.8 #
# U 235 8.70E-05 U 238 5.40E-04 #
# NP237 1.20E-10 PU238 5.80E~04 #
# PU239 3.00E-04 PU240 3.00E-04 #
¥ PU241 1.90E-02 PU242 1.30E-06 #
# AM241 5.30E-04 AM2 43 3.20E-05 #
# cM243 6.10E-07 CM244 3.80E-04 #
# #
# M e e e e a2 e i Sl S-St et ] #
# Do you wish to review or change the above parameters (N/Y)? <cr> #
# Do you wish to add radionuclides to the above inventory (N/Y)? <cr> #
BRBHRER AR ERE R R BB AR IR IR AR B H R R A §

REERERREBEERAARERIACRERAGRRRRERAGRERRRRRRRGRRBBVRRRARERRR AR RERABRERAR I ARE

# #
¥ ¥
# jrpmy s e e e e e ] #
# Do you wish to review or change strata & erosion parameters N/Y)? <cr> #
# ¥
# #
# RN R OO oo oo oL oo oL oo oo oo oo oo oo oo omo========== #
# Do you wish to review or change plants parameters (N/Y}? <cr> #
# #
# #
# Tttt i #
# Do you wish to review or change animals parameters (N/Y)? <cr> #
# #
# #
BHARERRARERFERBRERERERL B ERR AR R BB RE AR B RR AR AR AR R R BB AR AR AR S #

Figure 3.4-7. Sample Problem Two Interactive Session (Continued)
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EvE

SAMFLE PROBLEM TWQ

Program ;EICPORT Run
¥Yersion :6/20/84

127-JUN-84 13:11:50

PLANT MODEL : Only Bfomass fn Contact wfth Waste

Sfmulation Periocd (years)
Strata Identification

Number of plant associatfons

Erosion constant cm/yr {(figh}

High &rasion - starting year
frequency

Conversion for m3 to gm

Conversion far Ci/ha teo pCi/m2: 1.00E+408

Radionuclide fnput Tnventory

Figure 3.4-8,

500
DEPTH YOLUME CODE
surface 0.00E+0Q0 (o)
0.5m 0.50E+04 (1)
1.0m 0.5Q0E+04 (2}
1.5m 0.50E+04 (3
invantory 0.6SE+DS (43
3 Number of animal spacies H 3
2.30000 (Tow) : 0.00000
1 duration : 4
600
0.170000E+07
ELT. WT. (CI/M**3)
H 3 0.L10E+00
C 14 0.950E-D2
FE 55 0.620E+00
NI 59 0.210E-02
Co &0 0.170E+D1
NI 63 0.170E+00
HNE 94 0.670E-04
SR 90 0.870E-02
TC 99 0.780E-04

I 129 0.210€E-03
€5 135 0.780E-04
cs 137 0.180E+01
U 238 0.B70E-04
u 238 0.540E=-03
NP 237 0.120E-09
PU 238 0.580E-03
PU 239 0.300£-03
PU 240 0.300E-03
PU 241 0.190E-01
PU 242 0.130E-D5
AN 241 0.530E-03
AN 243 0.320E-04
CH 243 0.610E-06
CH 2744 0.3B80E-03

Sample Problem Two BIOPORT Report



Pt

Title of

radionuclide master 11brary:
ONSITE/BIOPORT RADIQNUCLIDE MASTER DATA LIBRARY 1-JUN-84

Radionuclide parent and daughter parameters:
WT.DECAY CMST
.561E-01
1Z21E-0%
LZ5TE+QO
.132E+400
.923E-05
LF21E-02
W347E-04
ZZ43E-01
L94BE+QZ
.920E+072
L101E+04
.3E5E-0L
L443E-07
\301E-06
.230E-01
.143E+406
L977E-09
.239E+03
.Z13E-04
.318E-01
WA35EX02
.168BE+05
«222E402
JAZ4E-06
L93TE40L
.437E-05
.944E-04
1T1E+DZ
W2E3E+02
.153E-09
J105E+02
L3I11E+06

U
P
AM

ELT.
3
14
55
60
%9
63
94
90
80
99
EEL
99
129
135
137
137M
235
231
231
227
227
223
223
737
233
233
229
225
225
238
234
23 4M
234
242
2348
238
244
244
240
240
243
243
243
239
239
241
241

CDoQOOQOOoOoOCoOOoOoOoOOoOoOoOCLOoOCoOo0oLoOLOSoRoOoOOLOoODo D oOaOD

Decomposition half time of package (years)
of years of package storage prior to beginning of scenario:

No.

Figure 3.4-8.

.

SORE+D3

.179E=-05
.116E+03
.788E-02

.

3g3E-01

.838E-08
L430E+03
.106E-03
W243E-01
L123E+04
L937E-04

.

107E+03

.ZB4E-04
.481E-01
L16QE-02

70.0

CONC RATIO
.0O0QE+0Q
LOC0E+D0
400E-03
.940E-02
.180E-01
.190E-01
L940E-02
LZ00E+00
.250E-02
W130E+00
.250E400
.250E+00
L200E-D1
.200E-02
L200E-02
LS00E-D2
R50E-02
.420E-02
LZ250E-02
.250E-02
JAZ0E-02
L000E+D0
L140E-02
.250E-0D2
.250E-D2
.250E-02
.420E-02
.140E-02
L140E-02
.250E-02
.420E-02
.250E-D2
0.250E-02
0.250E-03
0.250E-02
0,250E-03
0.250E-02
0.250E-03
0.250E-02
0.250E-03
0.259E-02
0.250E-03
0.250E-03
0.250€E-02
0.250E-03
0.250E-032
0.250E-03

[ e e B B o e B e e e e B e v o o i N e e o o e e o B T, B B e B e e o]

Sample Problem Two Bioport

CURIES

LT15E+04
W61BE+Q3
403 E+D5
L111E+06
+137E+03
.111E+D5
L436E+D]
LS66E+02
000E+0Q0Q
SQO0E+0QD
W000E+DO
L507E+01
.136E+02
LS507E+DL
W117E+06
LBD0E+00
LB66E4D1
.0DDE+00
.CO0E+D0
.QQ0E+0D
LO00E+DO
.QDDE+0D
LO0D0E+DD
.7T80E-05
LO0ODE+0D
L000E+DQ
.000E+DO
.QQQE+0QD
JOD0E+QQ
.351E+D2
.00Q0E+0C
LQ00E+0D
JOQ0E+D0
.845E-01
W000E+0D
WJ377E4+D2
LZATEHDZ
O00E+00
W000E+00
v195E+D2
L396E-01
JOOQ0E+DD
LZ0BE+D]
.Q0DE+0D
L195E+402
.124E+04
Z345E+02

= R o = B B e e B e e o e e B v B o e B e e B e o v B e e T e e e e e B e B o B e e e i e

10.0

Report (Continued)
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Sv°E

PLANT ASSQCIATION - Cheatgrass Comm
Number of Successional Phases 3

Intervals for succession {(yrs)
Root/shoot ratio

Range of roots (m)

Net annual productfon Lgmidry)/m2/yr1)
Recycle rate for pach phase

tinear changel(biomass){(0=no,l=yes)}
Linear change(recycle}(0=no,l=yes)

£ Root distribution by strata

Strata : 1

Strata : 2z

Strata 3

S5trata 4
PLANT ASSCCIATION - Rabbitbrush Comm
Number of Successional Phases 3

Intervals for succession {(yrs)
Root/shoot ratie

Range of rocots {(m)

Net annual preduction [gmidry}/m2/yrl)
Recycle rate for each phase

Linaar change(biomass){0=no.l=yes)}
Linear change{recycle) {d=no.l=yes)

X Root distribution by strata

Strata 1

Strata 2

Strata 3

Strata 4
PLANT ASSOCIATION - Sagebrush Comm
Number of Successional Phases 3

Intervals for successfan {(yrs)
Root/shoot ratie

Range of raots (m)

Met annual production [gm(dry)/m2/yr])
Recyclea rate for each phase

Linear change(biomass){0=no,l=yes)
Lingar changeirecyclel (0O=po.l=yes)

£ Root distribution by strata

S5trata : 1
Strata : 2
Strata 3
Strata 4

Figure 3.4-8. Sample Problem Two Bioport Report {Continued)

Dry/wet weight ratfo =

10
0.750000
2.0
272.000
1.00
0
0

04.7200
0.1700
0.0700
0.0400

Dry/set welght

10
3.00000
2.0

0.000Q00E+0Q

1.00
0
0

L5650
L2450
L1350
.0550

o v R B

Dry/wet weight

10
5.00000
2.0

0.000000E+00

1.00
0
0

0.6100
0.2300
0.1100
0.05%00

30
0.750000
2.0

0.000000E+00

1.00
0
0

0.7200
0.1700
0.0700
0.0400

ratie =

30
3.00000

104.000
1.00

0.5650
0.2450
0.1350
0.0550

ratic =

30
5.00000
2.0

0.000000E+00

1.00
0
0

0.6100
0.2300
0.1100
0.0500

0.1500

500
¢.750000
2.0

0.000000E+00

1.00
0
0

0.7200
0.1700
0.0700
0.0400

g.1500

500
3.00000
2.0

0.000000E+CD

1.00
s
0

0.5650
0.2450
0.1350
0.0550

0.1500

500
5.00000
2.0
117.000
1.00
0
0

0.6100
0.2300
0.1100
0.0500



C) A

ANIMAL SPECIES - Pocket Mice

Amount of material moved (m3/ha) 0.100000 Activity range (m} = 2.0
Degree of activity by phase = 1.0000 0.8750
4

Proportion of materialmoved to surface by strata

! 2 3 4
p.7000 00,2000 0.0500 0.0500
ANIMAL SPECIES =~ Badgers
Amount of material moved (m3/hal 0.211000 Activity range (m) = 2.0
Degree of activity by phase = 1.0000 1.0000
Proportion of materialmoved to surface by strata

1 2 3 4
0.7000 0.1500 0.0500 0.100Q0
ANIMAL SPECIES - Harvester Ants
pmount of material moved (m3/ha) g.logoogo Acttvity range (m) = 2.0
Degree of activity by phase = 1.0000 1.0000

Proportion of materialmoved to surface by strata
1 2 3 4
0.7000 0.1000 0.1000 0.1000

Input prepared by

Input checked by

Figure 3.4-8. Sample Problem Two BIOPORT Report (Continued)



Ly'E

Simulation for YEAR 160 Jotal Curfes / Ha

Strata (m}
o - G.50 ~ 1.00 - Avaflable Contained MAXI
Element Eroded Surface 0.50 1.00 1.50 Inventory Inventory Input

H 3 G.00E+00 Q.00E+00 0O.61E-03 0.96E-05 O.14E-06 0O.17E+0Z O0.8BE+01 0.61E+05S
c 14 0.00E+00 D.0DE+DD 0.14E-01 0.17E-04 OD.58E-D6 0,40E+03 0.21E+03 0.1AE+D7
FE &5 0,00E+00 0.00E+0D0 0.31E-06 (0.66E-07 O0.35E-07 0.21E-06 [0.97E-07 0.31E+02
cO &0 ¢.Q0E+0D Q.00E+00 0.66E-05 O.45E-06 ©0.22E-06 O0.l14E+00 O0.70E-01 0.66E+03
NI 59 0.00E+0Q O0.00FE+400 OQ.47E-07 ¢.42€-03 O0.20E-03 0.90E+02 (0.46E+07 O.47E+0E
KI 63 O.00E+00 C.0DE+00 O.18E+00 0.17£-01 0.B0E-02 O0.36E+04 O.18E+04 0.1BE+08
NE 94 0.00E+00 O.00E+00 O.13E-03 O0.7BE-05% O0.3BE-05 0.Z9E+01 0.15E+01 0.13E+05
SR 20 0.00E+00 O0Q.00E+0D0 ©Q.69E-D2 0.16E«02 O0.77E-03 0.33E+402Z O0,.17E+DZ 0.69E+06
Y S0 G.00E+00 O.00E+00 O.6BE-0Z O0.16E-0Z O.76E-03 0.33E+02 O0.17E+D2 0.68E+D6
MO 89 G.0GE+00  Q.00E+Q0 O.00DE+00  O.00E+0C O0.0DE+R0  O.00E+0D D.ODE+DD G.00E+QQD
TC 99M 0.00E+00 O,00E400 O.0CE+0Q0 O.0QE+00Q O.00E+0C O.0CE+00 O0.00E+00Q 0.CQE+00
TC 99 0.00E+D0 O0.0D0E+00 0O.86E-03 0.Z1E-03 0.99E-04 O.34E+0]1 O.17E+01 0.86E+0DS
I 129 0.00E+00 0.00E+00 0©.48E-03 0.46E-04 O©.22E-04 0O.%1E+Q01 (Q.46E+401 0.4BE+05
C5 135 0.00E+D0 O0.00E+00 0©0.138£-03 0.29E-05 O.14E-05 0.34E+Q01 0.17E+01 0.13E+05
€S 137 0.00E+D0  0O,00E+D0  U.29E+00 0.41E-02 0.1BE-02 O0.78E+04 0.39E+04 0.29E+08
BA 137W 0.00E+00 ©,.QOE+00 0.27E+00 0.40E-02 O0.18E-02 O0.74E+04 O0.37E+04 0.2TE+08
U 235 0.00E+0Q O.00E+00 O.15E-03 0.35E-05 OQ.17E-05 0©O.38E+40Q1 0O.19E+01 0.15E+05
TH 231 0.00E+00 0Q.00E+DQ O0.15€-03 0.36E-05 O.17E-05 O,38E+01 Q.19E+01 0.15E+05
PA 231 0.00E+Q0 O0.00E+00 O©.57E-05 O0.11E-05 O.5B8E-06 O0.80E-02 O.40E-0Z 0.57E+03
AC 227 0.00E+00 O.0DE+00 0.56E-05 0.11E-05 O.58E-06 O0.56E-02 0.28E-02 0.56E+03
TH 227 0.00E+00 O,0QE+00 ©,.55E-05 O©0.11E-~05 O.57E-06 O.55E-02 O.28E-02 0.55E+03
FR 223 0.00E+0Q0 ©.0GE+C0 0.15E-~06 0.30E-07 0.16E-07 O0.77E-04 0.39E-04 0.15E+02
RA 223 ¢.00E+00 CO.Q00E+00 O.56E£-05 O.11E-G5 OQ.58E-Q6 OD.56E-02 0.28E-D2 0.56E+03
NP 237 G.00E+Q0 O.00E+00 0.54E£E-05 O.11E-0S5 O©.58E-06 0.54E=-05 ©0.2Z6E-05 0.54€+403
PA 233 0.00E+0Q ©0.0Q0E+00 0.54E-0% ©.11E-05 {0.5BE~06 ©O.54E-05 0.26E-05 0.54E+03
U 233 0.00E+QD O0.00E+00 ©,54E-05 O0.11E-05 O0.58E-06 O0.25E-06 O.11E-08 0.S4E+03
TH 229 0.00E+00 O.00E+QQ O0.54E-05 0.11E-05 O0.58E-06 ©0.25E-06 O0.70E-11 0.54E+03
RA 225 0.00E+QD O.0QE+00 O0.54E-05 0.11E~-05 O0.5BE-06 O0D.25E-D6 U.70E-1l D.54E+03
AC 225 ¢.00E+Q0 O.QOE+00 0.54E-05 O0.11E-05 O,58E~06 0.25E-06 OC.70E-11 0.,54E+03
I} 238 0.00E+Q0 O.QQE+00 0.87E=03 0.16E-04 O©.74E~05 0,.23E+02 O0,12E+02 0.87E+DS
TH 234 0.00E+G0 O0.00E+400 O.B7E-03 0.16E-04 O.75E~05 O.Z3E+02 0.12E+02 0.87E+05
Ph Z34M 0.00E+400 O,00E+00 O.87E-03 O0.16E-04 O.74E-05 0.23E+02 0.12E+02 0.87TE+0S
PA 234 0.DDE+0D O.DOE+DD ©.12E-05 O0.36E-07 0.18E~07 0.30E-01 O.15E-01 0.12E+03
PU 242 0.00E+00 O.0QE+00 ©O.74E-05 0.11E-05 O0.%8E-~06 O0.56E-01 0.28E-01 0.74E+D3
NP 238 0.00E+00 ©.00E+00 0.00E+00 O,.00E+00 O0.CCE+00 OQ.CC0E+00 Q.00E+DD 0.00E+00
PU 238 0.00GE+00Q O.00E+00 O.41E-03 O0.20E-05 O.78E~Q6 (0.11E+Q2 O.58E+D] D.4lE+D5
CM 244 0.00E+0Q O.0QE+00 O.15E-04 O0.61E-06 0.30E~D6 ©0.36E+00 0.18E+00 0.15E+04
FU 244 0.00E+00 O.00E+00 O0.0GE+00 O.00E+00 O.00E+00 O0.00E+00 OQ.DODE+0Q U.00E+0D0O
U 240 0.0C0E+QG0 Q. .U0E+00 O.Q00E+00 O.CGDE+0Q O.Q0E+00 O©.00E+00 OQ0.00E+00 0.00E+GD
PU 240 0.00E+00 Q,.QOE+00 0Q.486E-«03 0.24E-05 O0.95E~06 O0.13E+02 O0.65E+D1 0.46E+05
CM 243 0.00E+00 O.O0RE+00 0.26E-05 0©,.52E-06 0.28E~0& D.23E-02 D.12E-D2 0.26E+D3
PU 243 0.00E+00 O,00E+00C O0.DOE+00 O©.O0DE+00 O0.00E+QC O.00E+00 0O.00E+DO 0.00E+0Q
AM 243 ¢.00E+CG0 O.00E+00 O,54E-04 0.12£-05 0,61E~06 OQ.14E+01 O0,.63E+00 0.54E+04
NP 239 0.00E+QD O.0QE+D0 O.54E-04 0,12E-05 (.62E~06 0.14E£+01 O.89E400 0.54E+04
FU 239 0,00E+00 O.00E+Q00 0.46E-02 0.24E-05 0.96E~05 0,.13E+02 O.65E+01 D.46E+D5
PU 241 D.OQE+00 O.DOE400 D.24E-03 0.98E-06 0.36E-06 O0,67E+01 0.34E+0] 0.24E+05
AM 241 0.00E+0Q O.0DE+J0 O.15E-02 O0.54E=-05 OQ.1BE~05 O0.43E+02 0.22E+072 0.15E+06
Total 0.00E+00 O.00E+00 Q.78E+00 0.29E-01 O.13E~Q] OQ.19E+05 0.99E+04

Figure 3.4-8. Sample Problem Two BIOPORT Report {Continued)
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MAXT - Maximum Annual Dose Calculation VYersion VAXZ.? 25-APR-84
Executed on 28-JUN-84 at 00:01:06 .

Case ti1tle:SAMPLE PROBLEM TwO ; BIOPORT Simulation year 1
RADIQNUCL IDE CHAIN LIBRARY USED; RADIONUCLIDE MASTER DATA LIBRARY /w TRANSLOCATION CLASSES, G~APR-B4 RAP
*Z0 FOOD-LEAF: Leaf Incremental Dose Factors for the ONSITE/BIOFPQRT
*21 FOOD-50IL: 301 Incremental Dose Factors for the ONSITE/BIOPORT
*22 SHALLOW EXTERNAL: ONSITE/BIOGFORT EXTERNAL DRFS FOR SURFACE (PLANE SOUR
#2723 DACRIN-TNHALATION: DOSY DOSE INCREMEMT FILE ONSITE/BIOPORT ENV. 16-APR-B4 RAP

BIOPORT IWY¥ENTORY FROM;
SAMPLE PROBLEM TWO

DOSES CALCULATED FROM 0 T0 49 YEARS FOLLOWING TIME ZERO

PATHWAYS INITIALIZED FOR DDSE CALCULATIONS: SPECIAL PARAMETERS INITIALIZED:
FARM PRODUCT INGESTION: DN
INHALATION OF RESUSPENDED MATERIAL :ON
AQUATIC FOODS INGESTION: OFF INVENTORY DILUTION FACTOR: 1.D0E+00
DRIMKING WATER INGESTION: OFF DECAY OF RIVER RELEASE S0URCE TERM NOT FERFORMED
CONTINUING ATWOSPHERIC DEPOSITION OFF DECAY DF AIR RELEASE SOURCE TERM NOT PERFORMED
EXTERNAL FROM BURIED WASTES aF e SITE X/0: 0.00E+00
EXTERNAL FRDM SURFACE DEPOSITS: ON SPECIAL INHALATION MODEL NOT USED
FARM PRODUCT PARAMETERS USED:
FRACTION OF RODOTS IN UPPER 50IL: 0O.10E+01 IRRIGATION RATE: 0.00E+QQOL/M%*2/M0
FRACTION OF RODOTS IN BURIED WASTE 0.00E+00 MOKTHS PER YEAR IRRIGATED: 0

FRACTION OF TOTAL DIET GROWHW ON SITE: 1.00E+00Q RIVER DILUTION FACTOR: 1.00E+00YR/L
YEARS OF IRRIGATION WITH CONTAMINATED WATER PRIOR TO
THE COSE CALCULATIONS: 0

EXTERNAL EXPOSURE PARAMETERS USED;
RATIO OF EXTERMNAL CONTAMINATION INM SURFACE S0IL TO SUBSURFACE SOIL  1.00E+00

XFACT MODIFICATION: 1,33E-11

INHALATION PARAMETERS USED:
MODIFICATION FACTCR . RINH: 3.00E-01
) [EQUIVALENT TD BREATHING RATE OF 230 CC/SEC FOR 2630. HR/YR}
RESUSPENSION MODEL USED FOR CALCULATING AIR CONCENTRATION: ANSPAUGH
AVERAGE AGE OF MATERIAL ON GROUND AT TIME ZERO: 2.00E+01 YEARS
TOF 1.0 CM OF THE CONTAMINATED SURFACE LAYER IS AVAILABLE FOR RESUSPENSIDN.

ORGANS FOR WHICH DOSES ARE CALCULATED (SAME ORDER AS SOLUBILITIES GIVEN BELOW):

TOTAL BODY

INPUT CHECKED BY %4{

Figure 3.4-9. Sample Problem Two MAXI1 Output
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THYENTORY FOR YEAR V00 OF BIOPORT SIMULATION.

RELEASE TERMS SGIL SOURCE IRRIGATATION/ AQUATIC DRINKING WATER ATM, RELEASE

NUCLTDE ORGAN SOLUBILITY CLASSES (PCI/M* %2} (PCI/L D (PCI/L (CI/YR]

H 2 1 o 0 4] 0 6.10E+D4 0.00E+DD D.0DE+GO 0.00E+00
c 14 1 a 0 a a 1.40E406 0.00E+QD 0.00E+OD 0.00E+00
FE &5 1 o] o] 0 ¢ 3.10E+01 0.00E+00 0.0CE+QO 0.00E+00
€O €0 1 ol 0 o] 0 6.60E+02 0.00E4D0 0.00E+0D 0.00E+0D
NI &g 3 0 o] G o} 4.70E+0S 0.00E+DD 0.00E+00 C.00E+0D
NI &3 1 o 0 [ 0 1.80E+07 0.00E+00 0.00E+00 0.00E+00
HE G4 1 0 o] o] o} 1.30E+04 0.00E+GD Q.00E+00Q 0.00E+00
SR 40 1 ¢ a o 0 6,90E+05 0.00E+OQ 0.00E+Q0 0.00E+00
Y 80 1 a a o 0 6.80E+D5 0.00E+0O 0.00E+00 0.00E+Q0
MQ 99 1 0 ¢ 0 0 0.00E+00 0.00E+0QD 0.00E+00 0.00E+00
TC 99 1 0 o 0 0 0.00E+D0 0.00E+Q0 0.00E+00 0.00E+00
TC 99 1 ol ¢ 0 o] 8.60E+D4 0.00E+DO 0.00E+00 0.00E+00
I 129 1 a 0 0 0 4,B0£+04 0.00E+00 0.00E+0D 0.00E+00
Cs 135 1 ol 0 0 0 1.30E+04 0.00E+DD 0.00E+0C 0.00E+00
CS 137 1 o] 0 0 U 2.90E+07 0.00E+0QD C.00E+00 D.00E+00
BA 137H 1 0 o a 0 2.70E+07 0.00E+00 0.00E+00 0.00E+DD
U 235 2 ol 0 4} 0 1.50E+04 0.00E+G0 0.00E+00 0.00E+D0
TH 231 z 0 D 0 0 1.50E+04 0.00E+DO 0.00E+00 0.00E+DO
FA 231 Z o] il a 0 5.70E+02 0.00E+QD 0.00E+00 0.00E+00
AC 227 z a a 0 0 5.60E+02 0.00E+DD 0.00E+D0 0.00E+00
TH 227 2 0 0 ° ¢ 5.50E+02 O.00E+00 0.00E+0D 0.00E+00Q
FR 223 2 o 0 o 3} 1.50E+01 0.00E+QD 0.00E+00 G.00E+00D
RA 223 2 0 0 0 0 L.60E+02 O.00E+Q0Q 0.00E+0QD 0.00E+00
NP 237 V4 0 0 o ¢ 5.40E+402 0.00E+Q0 0.00E+00 0.00E+00
PA 233 z 0 ¢ 0 o 5.40E+02 0.00E+0Q0 0.00E+0D 0.00E+DO
U 233 2 o g 0 0 5.40E+02 ¢.00E+QD 0.Q0E+0D 0.00E+(O
TH 229 2 0 0 0 0 5.40E+02 0.00E+0Q 0.00E+00 0.00E+00
RA 225 2 0 o] 0 4} 5.40E+02 0.00E+00 0.00E+00 0.00E+D0Q
AC 225 2 0 0 0 0 S.40E+C2 0.00E+DQ 0.00E+DQ 0.00E+Q0
U 238 Z o o a 0 8.70E+D4 0.00E+00 0.00E+00 0.0CE+DD
TH 234 2 a 0 o] 0 8.70E+04 0.00E+0Q0 0.00E+0DD 0.00E+00
PAh 234M 2 0 0 0 a 8,70E+04 0.00E+00 0.00E+00 G.00E+00
FA 234 2 o] 0 o] 4} 1.20E+02 0.00E+DO 0.00E+00 0.00E+DO
PU 242 Z a 0 o] 0 7.40E+02 0.00E+Q0 0.00E+0D C.00E+00
NP 238 2 ¢ 0 0 o} 0.00E+00Q 0.00E+00 0.00E+00Q 0.00E+00
FU 238 2z o] 0 o} 0 4.10E+04 0.00E+DOD 0.00E+0D 0.00E+00
CM 244 2 1] ¢ 0 G 1.50£+03 0.00E+QD 0.00E+00 0.00E+00
PU 244 P4 G 0 0 o] 0.00E+00 0.00E+QO 0.00E+0D 0.00E+00
U 240 2 0 0 0 G 0.00E+DQ 0.00E+D0Q 0.00E+DD 0.00E+00Q
FU 240 2 ¢ a o] o] 4.60E+D4 0.00E+0Q 0.00E+DQ 0.00E+00Q
CM 243 2 0 o 0 0 2.60E+02 0.00E+Q0 0.00E+0C0Q 0.00E+DD
PU 243 2 G 4] 0 4] 0.00E+DQ 0.00E+0D 0.00E+0D G.00E+DD
AM 243 2 0 0 0 0 S.40E+03 0.00E+0Q0 0.00E+00 D.00E+DC
NP 239 2 o 0 0 0 5.40E+03 0.00E+00 0.00E+DO 0.Q0E+DD
FU 239 2 ol 0 o] 0 4.60E+04 G.00E+00 0.Q0E+DO 0.0DE+00Q
PU 241 2 0 0 0 il 2.40E4+04 0.00E+DO 0.00E+00 0.00E+00
AM 241 2 o 0 o 0 1.50E+05% 0.0DE+DD 0.00E+00 0.00E+00

Figure 3.4-9. Sample Problem Two MAXI1 Output (Continued)
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SAMPLE PROBLEM TWO : BIOPORT Simylation year 100

MAXI, Version VAXZ,2 25-APR-B4 executed on 28-JUN-B4 at 0DO0:01:06 .
DOSE RESULTING FROM CONCEMTRATIONS AT YEAR 106 OF BIOPORT SIMULATION,

MAXIMUM ANNUAL DOSE SUMMARY FOR THE YEAR 23 FORTOTAL BODY

EXFOSURE PATHWAY

INGESTICON INHALATION EXTERNAL AQUATIC FOGD DRINKING WATER

RADIONUCLIDE REMW 1 REM L REM % REM % REM x
H 3 6,20E-06 0 0.00E+00Q 0 ¢.00E+00 a 0.00E+00 a Q.00E+DD &
C 14 6.17E-02 5 6.89E-11 ] 1.15E-08 0 O.00E+DD Q O.00E+00 o
FESS 2.8BE-14 0 3.48E-17 1] 0.00E+0D 0 0,00E+Q0 a 0.00E+00 4
Co60 1.23E-0% 0 3.48E-14 a 3.64E-07 0 G.00E+00 ] G.OQE+00 o
Ni59 1.37E-G5 @ 1.85E-10 a 0.00E+QQ 14 4.0QE+00 g 0.00E+00 0
NI&3 1.21E-03 0 1.64E-08 ] 5.07E-18 ¢} 0.00E+00 4] G.00E+00 0
NES4 8.72E-09 ¢ 7.00E-10 o 9.16E-05 o 0.00E+00D o] 0.00E+0D 0
SRS0 1.21E-01 51 1.64E-07 8 1.57E-07 ] 0.00E+00 4] 0.0C0E+0D 0
Y 30 7.18E-11 Q 5.83€E-11 @ ?.86E-06 a Q.C0E+DD o] 0.00£+00 1]
MO99 G.00E+00 0 0.00E+00 G 0.00E+00 a C.00E+DD 4] 0.00E+400 o]
TC99M 4.00e+00 a Q.00E+00 o 0.Q0E+QQ Q 0.00E+D0 i 0.00E+00 o
TC%9 1.27£-086 1] 6.64E-13 1] 4,57E-0% 1] 0.00E+00 q 0.00E+Q0D 4
I 129 1.25E-05 Q S.46E~11 0 2.75E-07 a T.00E+0Q 0 0.00E+0Q 4
C513s 3.10E-07 q 5.55E-12 a 2.25E-10 0 0.00E+00 il G.00E+00 o
£8§137 3.69E-03 2 6,.52E-08 3 9.32E-06 4] 0.00E+Q0 Q G.00E+0D 0
BAL3TM 0.GQE+00 0 &.40E-14 0 4.73E-02 99 0.00E+0D 0 0.00E+00 0
y 235 1.67E-086 Q 1.28E-09 ! 3.99E-06 Q 0.00E+G0 o] 0.00E+00 0
THZ31 2.08E-12 0 3.06E-14 0 2.59E-07 0 0.0GE+OD 3} 0.O0E+QO 0
PAZ31 1.Q8E-07 g 8.15E-09 1] 6.60E-08 o 0,00E+00 o 0.00E+00 1]
AC227 1.0LE-07 0 7.71E-09 0 9.8lE-11 o] 0.00E+0D [ 0.00E+00Q 4]
THZ27 &,52E-10 0 2.51E-11 0 1.B6E-G7 a C.00E+DD u] 0.00£+00 o]
FR223 0.00E+GO 4] 0.00E+00 4] 7.91E-10 1] 0.D0E+O0 i} 0.00E+00 G
RAZZ3 4.65E-07 a 5.53g-11 a 1.96€-07 a G.00E+00 0 0 .00E+DD o
NPZ237 3.48E-08 4 2.68E-0% @ 1.36E-0C8 1] 0.00E+D0 a 0.00E+00 0
PA233 9.31E-13 0 6.02E-14 1] 4.31E-07 0 0.0QE+00 a G.00E+00 0
u 233 6.55E-08 a 5.00E-11 d 3.02E-11 0 0.0CE+DD 0 C.00E+0D 0
TH223% 4.03E-07 o 1.84E-08 1 1.29E-08 4] 0.00E+00 0 0.00E+0O 0
RAZZ25 6,31E-07 1 6.79E~11 1] 4,B8E-0% 4] 0.00E+00 4] 0.0GE+0Q 0
ACZIS 2.31E-10 a 1.78€-11 0 1.22E-08 0 0.00E+00 0 0.00E+00 0
U 238 9.07€~-06 a 6.92E-09 0 L.13E-08 ] 0.00E+00Q ] 0.00E+GO 4]
TH23 4 6.26E-10 0 2.39E-11 1] 4.68E-07 0 C.00E+QD 1] 0.00E+00 4
PAZ3 4M 0.00E+D0Q Q 1.41E-17 il 3.36E-06 o 0.00E+0D ¢ 0.00E+00 ¢
PAZ34 3.0lE-1E 4] 4.39E~16 G 9.48€-07 a C.O0E+GD 0 0.00E+CD 0
FUZ42 1.54E-09 0 3.93E-09 4] 7.9E-12 0 0.Q0E+DD g 0.00E+0D0 0
NPZ36 0.0GE+QC o Q.00E+D0 G 0.00E+00 Q 0.00E+D0 Q 0.00E+DO 0
PUZ38 7.94E-08 4] 2.04E-07 11 1.32E-09 1] 2.00E+Q0 Q G.00E+DD a
CM244 4.53E-08 ¢ 3.62E-09 4] 1.49E-11 o] 0.00E+00 a 0.00E+0D a
PU244 0.0QE+OD 0 0.00E+00 ] 0.00E+0Q a O.00E+0D o 0.00E+CO o
U 240 C¢.C0E+OD ] 0.00E+00D 0 G.O00E+D0 0 0.00E+Q0 4] 0.00E+00 4
PU240 9.81E-04 a 2.53E-07 13 L.65E-09 o 0.00E+D0 o 0.00E+C0Q o
CM243 1.126-08 0 8 .6OE-1D 0 4.94E-08 g 0.00E+OD 1] 0.00E+00 )
FUZa3 0.00E+00 ) C0.00E+00 0 0.00E+CO iy 0.00E+0DD 1] 0.00E+00 0
AMZ243 3.58E-08 0 Z2.T4E-D8 1 Z.58E-07 o] O.00E+D0 a 0.00E+00 o
NP2398 2.28E-13 0 3.56E-14 4] 2-DBE-06 Q 0.COE+QD 0 0.00E+0D 0
PU239 9.03E-08 a 2.54E~-07 13 1.77e-0% a 0.0QE+DQ Q C.00E+DD 0
FLZ41 7.30E-10 0 1.8B0E-0% o 3.06E-19 4] 0.00E+00 a 0.00E+DQ a
AMZ 41 1.02€-086 D T.TBE-O7? 42 2.12E-06 o ¢.00E+QD 0 O.O00E+DD o

TOTALS INGESTION % IMHALATICN z EXTERMAL % AGUATIC FOOD % ORINKING WATER X TOTAL
1.32E-01 T3 1.82E-06 0 4.74E-02 26 C.QRDE+DD o 0.00E+00 o 1.80E-01

Figure 3.4-9. Sample Problem Two MAXI1 Output (Continued)



3.4.3. Sample Problem Three

Sample Problem Three demonstrates how the user may string together several
sequential computer runs to best determine the time-dependence of the re-
sults produced. The length of the similation was also varied in this
sample problem. The reference humid site scenario with Waste Spectrum 1
was used as the base case for Sample Problem Three. Two hundred years of
biotic transport were simulated and dose to bone was calculated. CREATE
defaults to five sets of output for each simulation. CREATE will aiso
determine at what times during the simulation the output will be generated.
However, the user is encouraged to tailor output selection to each given
scenario., Output may only be desired for a given year or cluster of years.
On the other hand, it is possible to generate output for each year of the
simulation though such a selection would generate an extensive quantity of
MAXI1 output. To demonstrate this feature output was generated for years
1, 80, 100, 130, and 200 of the simulation. Sample Problem Three may be
emuTated by following the interactive computer session presented in Figure
3.4-10. The complete BIOPORT report from this sample problem is shown in
Figure 3.4-11. Portions of the MAXI1 output are displayed in Figure 3.4-
12. Complete output for Sample Probiem Three is included in Appendix 2.
Because only program control parameters were modified in this sample
problem, results from year 100 of the similation may be compared with the
Reference Humid Site Scenario with Waste Spectrum 1 in McKenzie (et al.
1984),

3.4.4. Sample Problem Four

This sample problem demonstrates how the user may modify waste package
parameters and provide another example of inventory modification. The
reference humid site scenario with Waste Spectrum 2 was the base case for
this sample problem. For Sample Problem Four, package decomposition half-
11fe of 100 ysars was used. The average age of the waste packages at f??
time of site closure is assumed to be 20 years. The concentration of Cs
in Waste Spe;%rum 2 was assymed to be fncreased by an order of magnitude
from 2.2 Ci/m’ to 22.0 Ci/m. Dose to total body was calculated. Figure
3.4-13 is a facsimile of the interactive computer session that prepared
input for the BIOPORT and MAXI1 computer codes. Portions of the BIOPORT
report and the MAXI1 output are shown in Figures 3.4-14 and 3.4-15,
respectively. Complete output from this sampie problem 1s inciuded in
Appendix 2.

3.51



FRBFARRERABHRHBRERTBRR A HERERERERAR AR BRI RE AR AR R IR AR H RN R

This interactive program will assist you in the creation
of scenarios to be simuTated by BIQOPORT-MAXI.

The following notes may be of interest:
When you have finished reading, press <return> <cr>

e e T hE SR e T VR VR R TR VR YR
W W T W TR VR T W W W e TR TR

FROBEBEBRRIRBEAA R HARE R AHRER IR AR AR AR AR HR AR AR AR AR RH IR A
BEAERIRNEBERBRARAERARNRR AT BRI RRBRARARIAGH AT BARARAR B RARHRAAI AR AR
1} If the default condition is selecteds you need only
press <return>. YES-or~NO questions are designated by

(Y/N} and should be answered with a Y or N. The default
condition s always listed first.

1imits and if they are not accepted you will be asked to
supply another value.

3) [Stratal and [layer] are used interchangably to define

# #
# #
# #
# #
# #
# #
# 2) The values you enter will be tested against reasonable ¥
# #
# #
# #
# #
# the soil compartments. #
# #
# #

FRABRERARAEERABHEAAAB R AR F AN A R RRH AR AR AR AA R R BB H AR Y
BARBREBRRIRAGBBTHE BT ERRRRRERERRIRARASAHA AR AR BRI AR BB A AR R

k.
L

4) One hectare = 2.471 acres = 10000 square meters.

5) A successjonal phase of a plant or animal can be des-
cribed as the replacement of one community with another

When you have finished reading, press <return> <cr>

=S =} il bl ) A

Enter an identifying title for this run (up to 40 letters long):

#
#
#
#
#
#
#
#
#
#
# SAMPLE PROBLEM THREE <cr>
#

#

#
#
#
#
#
#
#
#
#
#
#
#
#

BEFEGFARFEREETRARBRHARAREARRRBRABERRRABINRARRR ISR R R ARA AR RR A

Figure 3.4-10. Sample Problem Three Interactive Session
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P T e W e TR R YR YR YR ¥R W

Enter new value: 200

The length of the simulation is 500 years.

Do you wish to change this value (N/Y}? Y <cr>

T T T o T T ] T T T " T T T T T T - - - -

e W W W R W e R W RE R R W

BAREARREARBRTAARRBAARBAR AR RR R RARA BRI RARAE AR RAAR AR HA B RAR BB RR AR

FRERURARRA R RA R BE AR R R RA R R AR RA AU AR AR ARA AR RE R HERRH B AR AR AR HE AR

e T e T e R W R W W T W T

During the simulation, printed reports and MAXI1 fnput will
be generated from radionuclide concentrations in the
following years:

Do you wish to review or change above parameters {N/Y}? Y <cr>

S e E S YR B R B T YR W YR W

FRRRAERES AR BB AN R RARRARE R ARA R AR AARI R AR AR AR AR BRI HA VIR AR R AR H

FRERERRARBERTARHAERARHARB AR IR A AHARRERRR R RAR AR RRARARR AR ERAA AR RS

Do you wish to

Enter year for
Enter year for
Enter year for
Enter year for
Enter year for

e e Pk Ve T Ve Bk B P Bk W Y e R

Figure 3.4-10. Sample Problem Three Interactive Session

5 (Range = 0 to

change this value (N/Y)? <cr>

report
report
report
report
report

Ao Ry~

: 1 <cr>

: B0 <cr>
: 100 <cr>
: 130 <cr>
: 200 <cr>

3.53

The number of years for which printed reports and MAXI1
input will be generated is

200} .

T ——— T T — T T T T - ——— T —————— o — — T - i e o o e

BRBEBARARERRARRRRRARHR SR ARARA R R RRR AR RRARERRR R R BR AU BB RHR AR A IR AR

(Continued)

T P T W W

#
#
#
#
#
#
#
#
#



BERBEBARBESTRIBERTRHRAERAENEARITEBARERABH R R RS R BB ERA R R R AR AR ERRRARBFARRHRH NN E

Exhaustive yearly output is available:

0 ~ QOption not selected
1 - Qption selected

Default value: 0O

Do you wish to change this value (N/Y)? <cr>

T U e e T e Ve U YR e TR W e
Mo T T W e Wk W TR W Ve T e U

FRAREBRARBRRRRRRRAARAREERIRNRRRET R RORI RN BN YRR RIRRAR BN NI BN RARHRRN AR

FRERBRRRTRARERBERNAERRBN RN BN EN R RN RBAR IR AR AR AR AR RE D
# #
# In MAXI1 doses to various organs will be calculated. ¥
# The available organs are: #
# 1-Total body #
# 2~Bone #
# 3-Lungs ¥
# 4-Thyroid #
# 5-Lower large intestine #
# #
# #
# ¥
# #
¥ #

#

The number of organs considered is 5.

Do you wish to change this value (N/Y)? ¥ <cr>
Enter new value: 1 <cr>
FERRAEARI AR B NN RN BN RN RN AR R R R RRRERRRRERRERIRARRERRERR #

RERRRARRHREBNREREARHRNRRHRARRARHEN AR RRERR RN A RN RRERR R BRI AR R RR PR AR AR RN #

L.
L.

The available organs are:
1-Total body
2-Bone
3-Lungs
4-Thyroid
S-Lower large intestine

The current selection for organ 1 is 1.

Do you wish to change this value (N/Y)? ¥ <cr>

#
#
#
#
#
¥
¥
#
¥
¥
# Enter new value: 2 <cr>
#

#

4
#
#
#
#
#
#
#
#
#
#
#
#

FERREAEPRTRERATARRRRRARRBRRRRARARERARRRRRERHBRRERARARARRRRBARRRERRFRI R R

Figure 3.4-10. Sample Problem Three Interactive Session (Continued)
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Two "base cases" are available to provide default values:

1l - Arid reference site
2 =~ Humid reference site

Please enter number of selected site: {Default=1l)

e S e A s . R e B e S U B S Ry B e P S =y S S B e S S e o R S . e R e S B R S S o S S A B S M B e o, S S

Do you wish to change this value (N/Y}7 ¥ <cr>
Enter new value: 2 <cr>

T W T T H W W T e W W W T
T W T R W TE W e e Ve H YR T

FRERERERRRARARRARARARFRARA GBI BRI TE AR AN BRI R
FRARBEARRARRRRGRIABRARIFARARAFA RS HERRREFAARIRE R RR RO R R A R

Waste Spectrum 1 is representative of past and current
waste storage practices. Waste Spectrum 2 represents
improved practices of the future.

The "base case" inventory for the humid site will be:
1 - Waste Spectrum 1
2 ~ Waste Spectrum 2
3 - User-defined

Enter index of selected option: (Default=1)

i el e A N e B e s R . e e M e S B, e S S e o

Do you wish to change this value (N/Y)? <cr>
FRABHERRARHRBEARARARR AR RRA B R R R AR RERBA R RRERER AR R R B

T TR T R W R W R W TR W e W
e e Sk e S TR S B W S T 9 T

ARRRERARAFHRBAEREBRARAR AR RRATA R AR RRA R R RRA N RR RN R RR AR AR

The decomposition half-1ife of the package at closure
is 15.00 years.

. L e B o e B o Ak P e —— ——— s T i = o . e i

Do you wish to change this value (N/Y)}? <cr>

The average age of the waste packages at time of site closure
is 10.00 years.

- —— e e —— - e N e e e e

Do you wish to change this value (N/Y}? <cr>

e e W B B T R T W TR W T W
W T W W B T T W B W B P W

i dadsaddd b s F s F s d s da s ds i d s d s d s s da i S A

Figure 3.4-10. Sample Problem Three Interactive Session (Continued}
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# #
# B s s J s I -t e e e #
# #
# Do you wish to review or change any of the above parameters{N/Y)}? <cr> #
g #

HERBUBRABARRRBBER R R R AR R R B R R AR R R AR RN Y
BAEHAREEOHH R RH BN AR AR R R R H

# #
# Radiological inventory (Ci/cubic meter): #
¥ #
# H 3 2.80E-02 C l4 2.20E-03 #
4 FESS 0.63 NI59 2.20E-03 ¥
# Co60 1.7 NI63 0.18 #
# NB94 6 .80E~05 SR30 4.10E-03 #
4 TC99 7.80E-05 I129 2.20E-04 #
# CS135 8.00E-05 CS137 1.8 #
# U 35 2.20E-05 U 238 1.30E-04 #
# NP237 1.20E-10 PUZ38 6.30E-04 #
¥ PU239 2.80E-04 PU240 2.80E-04 #
# PU241 1.80E-02 PU242 1.20E-06 #
# AM241 4.80E-04 AM243 2,80E-05 #
¥ CM243 5.10E-07 tMZ244 3.20E-04 #
# 4
# il il — Al Rl e s} #
# #
# Do you wish to review or change the above parameters(N/Y)? <cr> §#
# Do you wish to add radionuclides to the above inventory (N/Y}? <cr> #
# #
BEARBHBARASHERARF AR AN AR RSB R FA A UA A AER U AR TR BB RE AR B RRY

BEBARAARRHER R AR AR R AR AR AR AR AR R RB WA R HAAAHY

# #
# #
# e L L e e e e e A e g #
# Do you wish to review or change strata & erosfon parameters{N/Y)? <cr> ¥
# #
¥ #
# ettt S A = e e #
# Do you wish to review or change plants parameters(N/Y)? <cr> #
¥ #
# #
# = = e i e e e e S #
# Do you wish to review or change animals parameters{N/Y)? <cr> #
# #

BUBBHABARRARAAARARHAR AR R RHA AU BRI BB AR S

Figure 3.4-10. Sample Problem Three Interactive Session (Continued)
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SAMPLE PROBLEM THREE

Program :BIQPORT Run :26~]JUN-84 09:15:35%
Yarsion :6/20/84

PFLANT MDDEL : Cnty Biomass in Contact with Waste

Simulation Ferlod {(years) H 200
Strata Identificatian : DEPTH ¥YOL URE CODE
surface 0.00E+00 oo
G.5m 0.50E+04 {1}
1.0m 0.50E+04 L2}
1.5m 0.50E+04 (3]
inventory 0,.6LE+05 (4]
Humber of plant associations : 3 Number of animal species H 4
Erosion constant cm/yr thigh! : 0.00000 {low) » 0.00000
High erosfop - starting year 0 duration : 0
freguency H 0
Conversion four m3 to gm : 0.170000E+07
Conversion for Ci/ha to pCil/m2: 1.Q00E+08
Radionuclide 1nput inventory ELT. WT. {CI/M*%3)
H 3 0.280E-01
C 14 0.220E-02
FE &5 0.630E+D0
NI &9 0.220E-02
co 60 0.170E+01
NI &3 0.18CE+0D
NB 94 D.680E-04
SR 8D 0.410£-02
TC 99 0.780E-04
i 129 0.220E-03
CS 135 0.800E-D4
cs 137 0.180E+01
u 235 0.220E-04
U 238 0.130E-03
WP 237 0.120E-09
PL 2318 0.630E-03
Pl 239 0.280E-03
PU 240 0.280E-03
PU 241 0.180E-01
PU 242 0.120E-05
AWM 241 0.480E-03
AM 243 0.2B80E-04
CM 243 Q.510E-06
CH 244 0.320E-03

Figure 3.4-11. Sample Problem Three BIOPORT Report
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Title of

radionuclida master library:

Radicnuclide parent and daughter parameters:

ONSITE/BIOPORT
ELT. WT.DECAY CNST
H 3 0.5%1E~01
C 14 0.121E-03
FE 55 0.257E+00
o 60 0.132E+00
NI 59 0.923E-05
HI 63 0.721E-02
NE 94 0.347E-04
SR80 0.243E-01
¥ a0 0.948E402
MO 9% 0.920E+02
TC 99M 0.101E+04
TC 99 0.325E-05
I 129 0.443E-07
cs 135 0.301E-06
£s 137 0.230E-01
BA  137M 0.143E+06
u 235 0.977E-09
TH 231 0.239E+03
PA 231 0.213€-04
AC 227 0.318E-01
TH 227 0.135E+02
FR 223 0.168E+05
RA 223 0.222E+02
NP 237 0.324E-06
PA 233 0.937E+01
U 233 0.437E-05
TH 229 0.944E-04
RA& 225 0.171€E+02
AC 225 0.253E+02
] 238 ¢.153E-09
TH 234 0.105E+02
PR 234M 0.311E+06
FA 234 0.900E+03
PU 242 0.179E-05
WP 238 0.116E+03
PU 238 0.78BE~02
CH 244 0.383E-01
PU 244 G.B38E-D8
U 240 0.430E+03
PU 240 0.106E-03
CM 243 0.243E-01
PU 243 0.123E+04
AM 243 0.937E-04
NP 239 0.107E+D3
pU 238 0.284E-04
Py 241 0.481E-01
AR 23] 0.160E-02
{years): 15.0

Decomposfition half time of package
of years of package storage prior to beginning of scenario:

Ho.

Figure 3.4-11.

Sample Problem Three BIQPORT Report {Continued)

CONC RATIO
0.000E+0D
0.000E+00
0.400E-03
0.940E-02
0.190E-D1
0.190E-0C1
0.940E-D2
0.200E+00
0.250E-02
0.130E+00D
G.250E+00
0.250E+00
0.200E-D1
0.200E-02
0.200E-02
0.500E-02
0.250E-02
0.420E-02
0.250E-02
0.250E-02
0.420E-02
0.000E+D0
0.140E-02
0.250E-02
Q.250E-02
0.250E-02
0.420E-02
0.140E~02
0.140E-02
0.250E~02
0.420E-02
0.2S0E-02
0.250E-02
0,250E-03
0.250E-02
0.250E-03
0.250E-02
0.250E-03
0.250E~02
0.,250E-03
0.250E-02
0.250E-03
0.250E-03
0.250E-02
0.250E~03
0.250E-03
0.250E-03

RADICONUCL IDE MASTER DATA LIBRARY 1-JUN-84

CURIES

0.1B2E+04
0.143E+03
0.410E+05
0.111E+086
0.143E+03
0.117E+05
0.442E+0]
0.267E+03
0.000E+00
0.000E+00Q
0.000E+0Q0
0.507E+01
0.143E+D2
0.520E+01
0.117E+06
D.0Q00E+DD
0.143E+01
0.000E+00Q
0.000E+00
0.00QE+00
0.000E+0Q
0.GC0E+00
0.000E+00
0.7B0E-DS
Q.00QE+Q0
0.CODE+QO
0.000E+0Q
0.000E+0Q
0.000E+00
0.B45E+01
0.000E+Q0
0.0Q0E+QD
0.000E+0Q
0.780E-01
0.000E+00
0.410E402
0.20BE+02
0.000E+DD
0.000E+0D
0.182E+02
0.331E-01
0.000E+00Q
0.1B2E+01
0.000E+DQ
0.182E+02
0.117E+04
0.312E+402

10.0

RAP
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PLART ASSOCIATION - Forks
Humber of Successicnal Phases 3

Intervals for succassion (yrs) :
Root/shoot ratie

Range of roots (m)

Net annual production [gmidry)/m2/yrl)
Recycle rate for each phase

Linear changei{lkiomass){0=no,l=vyes) :
Linear change(recycle} (U=no,l=yes!

% Root distribution by strata

Strata : 1

Strate : 2

Strata : 3

Strata : 4
PLANT ASSOCTIATION - Grass-Shrub
Number of Successional Phases 3

Intervals for succession (yrs)
Roect/shoot ratic

Range of reoots (m)

Net annual production [gmidryl)/m2/yrl)
Recycle rate for esach phase

Linsar change(blomass){(0=na.l=yes)
Linear changel(racyclel) (0=no.,l=yes)

X Root distributien by strata

Strata : 1

Strata 2

Strata 3

Strata 4
PLANT ASSOCIATION - PFPine-0ak
Humber of Successional FPhases 3

intervals for succession (yrs)
Root/shoot ratioc

Range of roots (m}

Net annuyal production [gmidry}/m2/yrl;

Recyclie rate for each phase H

Lingar change(biomass) (D=no,l=yes)
Linear changelrecyclel(D=no.l=yes)
% Root distribution by strata

Strata : 1
Strata = 2
Strata 3
Strata 4

Dry/wet wafght ratio =

& 28
0.250000 0.250000
2,0 2.0
468.000 0.0G00000E+0D
0.60 0.00
0 1
¢ 1
0.6000 0.6000
0.3000 0.3000
0.0700 0.0700
0.0300 0.0300

Dry/wet weight ratie =

5 28
0.350000 0.350000
2.0 2.0
0.000000E+0O 635.000
0.00 0.60Q
0 1
0 1
0.6000 0.6000
0.,3000 0.3000
¢.Q700 0.0700
0.0300 0.0300

Dry/wet weight ratio =

6 28
0.350000 0.350000
2.0 2.0
0.000000E+00Q C.CCO0000E+QD
0.00 0.00
0 1
0 1
0.6000 0.6000
0.3000 0.3000
0.0700 0.0700
¢.0300 0.0300

0.1500

500
0.250000
2.0
0.000000E+QQ
0.00
1
1

0.6000
0.3000
0.0700
¢.0300

0.15040

S00
0.350000
2.0
0.000000E+00
0.00
1
1

0.6000
0.3000
0.0700
0.0300

0.1560

500
0.350000
2.0
1300.00
0.80
1
1

0.6000
0.3000
0.0700
0.0300

Figure 3.4-11. Sample Problem Three BIOPORT Report {Continued)
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ANIMAL SPECIES - 01d Field Mouse
Amount of material moved (m3/ha} 0.350000 Activity
Degres of activity by phase = 1.0000 0.9000

Proportion of materialmoeved to surface by strata
1 2 3 4
0.9500 0.0500

ANIMAL SPECIES - Short Tall Shrew
Amount of material moved (m3/hal 48.5000 Activity
Degree of activity by phase = l1.0000 1.0000

Froportion of materfalmoved to surface by strata
1 2 3 4

l1.0000

ANIMAL SPECIES ~ Harvester Ant

Amount of materfal moved (m3/hal 0.500000E-01 Actiwvity
Degree of activity by phase = 1.0000 0.2000

Proportion of materfalmoved to surface by strata
1 2 3 4
0.70¢00 0.2000 0.1000 0,1000

ANIMAL SPECIES - Ant (Dorymyrmex)
Amcunt of materfal moved (m3/hal 2.55000 Activity
Degree of activity by phase = l.0000 1.0000

Proportion of materfaimoved to surface by strata
1 2 3 4
¢.8000 0.1500 0.0500

Figure 3.4-11, Sample Problem Three BIQOPORT Report (Continued)

range

range
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Stmulation for YEAR 100 Total Curies / Ha

Strata (m)
o - 0.50 - 1.00 - Available Contained MAXI
Element Ercded Surface 0.50 1.00 1.50 Inventory Inventory Input
H 3 0.00E+0Q O.00E+00 O.A4DE-04 U.00E+00 O.V0E+Q0C O.66E+0L 0,.41E-01 0.40E+04
c 14 0.00E+00 O©0.00E+00 O.BSE-03 O0.00E+0D O.00E+00 O,14E+03 ©0.88E+DO 0,B5E+05
FE 55 0.00E+00 O0.0CE+00 O0.18E-11 O.15E~13 (O.14E-14 O©0.29E-06 O.1BE-(Q8 0.18E=-03
Co 60 0.00E+00 O.O00E+Q0 0.24E-05 O0.11E-06 O©0.23E-07 O0.21E+00 0.13E-02 0.24E+403
NI &% 0.0GE+00Q O0.00E+00 ©£.25E-02 0,15E-03 0,32E-04 0.14E403 O0.BSE+0O0 0.25E+06
NI 63 0.00E+00 OQ.C0E+00 O©,.98E-01 O.59E-02 O0.,13E-02 O0.57E+04 (0.35E+02 0.98E+07
NB 94 0.00E+00 O.0DE+0D O©D.S51E-D4 0.23E-05 0.49£-06 O0.44E+01 O0.27E-01 0.51E+C4
SR 90 0.00E+DU O,.00E+00 0,29E-D2 0.Z5€E-03 O0.55E-04 ©0,23E+02 O©.15E+00 0.29E+086
Y 90 0.00E+00 O.00E+00 O0.29E-02 O0.25E-03 ©,55E-04 0.23E+02 {.15E+00 0.29E+06
MO 99 0.00E+0D 0.00E+00 O.0Q0E+00 O .00E+00 O.0CE+00 O.00E+00 O0.00E+00 0.00E+00
TC 99M 0.00E+00 OU.QOE+0G0 O0.0O0E+00 O.00E+00 O.DO0E+00 O0.00E+00 O0.00E+00 0.00E+00
TC 99 0.00E+D0 O .00E+00 ©,.78E-03 O.67E-04 ©O.i5E~04 O.50€E+01 O0.31E-Q1 0.78E+05
I 129 0.00E+Q0 ©D,0CE+D0 O.2SE-03 O0.18E-04 0.34E-05 C.14E+402 O0.89E-01 0.25E+405
C5 1358 0.00€E+00 O0.00E+00 0O.37E-04 O.70E-06 Q.12E-G6 O.52E+0C1 0.32E-01 0.37E+D4
cs 137 0.00E+D0 O.00E+0D0 0,.B4E-0U1 0.16E-02 O0.28E-0U3 0.1ZE+05 O.73E+02 0.84E+07
BA 137M 0.00E+00 0 .00E+00 0.B0E-0]1 O0.15E-0Z U,Z7E-D3 D.11E+05 0,.69E+D2 0.80E+D7
U 235 0.00E+00 OQ.00E+0D O0.11E-~04 O.23E-06 O.42E-07 0,14E+401 0.89E-D2 0.11E+04
TH 231} 0.D0E+D0 0,00E+00 0.11E-~-04 O0.23E-06 O0.43E-07 O0.14E+01 O0.89E-02Z O.L1E+D4
PA 231 0.00E+00 ©,00E+00 O0,23E-07 ©D.49E-09 0.90E-10 0,30E-02 O©.19E-D4 0.23E+401
AC 227 g.00e+00 O,00E+00 O.16E~07 O.34E-C9 U0.63E-10 0.21E-0Z O0.13E-D4 0.16E+01
TH 227 0.00E+00 O.00E+0D 0.16E~07 O©0.34E-09 O0.62E-10 O0.21E-02 0.13E-04 0,16E+01
FR 223 0.00E+00 O ,00E+00 0.22E-09 O0.47E-11 O©.85E-12 0.29E-04 O0.18E-06 0.22E-01
RA 223 0.00E+00 0,00E+D0 O0,.16E-0F 0,34E-09 ¢0.62€-10 0.21E-02 0.13E-G4 G.16E+01
NP 237 0.00E+00 ©O,0DE+00 O.58E-~10 0.13E-11 ©O,23E-12 O0.78E-05 O0.4BE-07 0.58E-02
FA 233 0.00E+00 0.00E+00 O.58E-10 O0.13E-11 0.23E-12 O0.7BE-0S 0D.4BE-07 0.58E-02
U 233 0.00E+00 O .QUE+00 0Q.25E~13 ©O.55E-15 OQ.10E-L5 ©O.34E-08 (.21E-10 0.25E-05
TH 229 0.DOE+DD  OD.DOE+0C D.13E~15 O,.31E-17 0.60E-18 O0.16E-10 0,99£-13 0.13E=-07
RA 225 0.00E+0D OQ.00E+0D O0.13E~15 O.31E-17 O0.59E-18 O0.16E-10 0.99E-13 0.13E-07
AC 225 0.00E+00 OQ.0DE+00 0.12€E~15 0.31e~17 0,59E-18 O0.16E-10 ©O.98E-13 0.12E-07
U 238 0.00E+00 O.Q0E+00 0,63E~04 ©D.14E-05 0.25E-06 ©O,B4E+01 0.52E-D1 0.63E+04
TH 234 0.00E+00 C.O00E+0D O0.B3E~04 O.14E-05 0Q.25E-06 O0.84E+01 O.52E-~01 0.63E+04
PA 234N 0.00E+0C O.00E+QD O0,63E~D4 O.14E-05 O0.25E-D& O.84E+401 0.52E-01 0.63E+04
PA 234 0.00E+00 ©,00E+00 0.82E~07 O©.18£-08 0.32E-09 O.11E-01 O0.6BE-0Q4 0.82E+01
Py 242 0.00E+D0 O0.00E+00 O0.486~06 O0.33€E-08 0.23E-09 O.78E-01 O.4BE-03 0.48E+D2
NP 238 0.00E+00 O.DCQE+0D O0.00E+00 O.00E+0D O0.00E+CO O.0DE+00 O.00E+0D 0.00E+00D
PU 238 0.00E+00 0 .00E+00 0.11E~03 0.79E-06 O0.55E-07 O0.19E+02 O.12E+00 D.11E+405
CM 244 0.0CE+00 ©,00E+DD O,.34E~05 O0.73E-07 0.13E-07 O0.45E+0Q0 O0.28E-~02 0.34E+03
PU Z44 0.00E+00 D ,DOE+00 D.OQE+0DD O.0DE+DO O.COE+D0 O0.00E+0Q O.0QE+DO 0.00E+QC
U z40 0.00E+00 O0.00E+00 O0.0CE+00 O.0QE+00 O0.0Q0E+00 O.00E+00 O.0QE+0Q 0.00E+00
PU 240 0.00E+00 O.00E+00 O0.11E-03 0.76E-06 0.54E-07 0Q.18E+402 O.11E+DO 0.11E+05
CM 243 0.00E+0D O.00E+00 O0.2Z2E~07 ©O.47E-09 ©0.86E-10 0.298E-02 0,1BE-~04 0.22E+01
PU 243 0.00E+0D O ,00E+0D0 O0.00E+00 O.0UE400 0.DDE+00 O.00E+00 O.00E+0C 0.00E+00
AM 243 0.00E+00Q0 O.00E+C0 0.11£~04 O.76E-07 0.54E-08 ©0,18E+01 O0.l1E~01L G.11E+04
NF 239 ¢.00E+D0 O .00E+00 O0.11E-04 O0.78E-07 O0.59E-08 O©.18E+01 O.,11E~0D1 G.11E+04
PU 239 0.00E+00 O.00E+00 0.11E-03 O0.77E-06 O0.54E-07 0.18E+02 OQ.11E+00 0.11E+D5
Py 241 0.00E+00 0.00E+QC O0.58E-04 O.40E-06 O0.2BE~07 D©O,95E+01 OQ.59E~-0) 0.58E+04
AM Z4] 0.00E+D0  D.O0E+DD O0.37E-D3 0D.ZBE-D5 O0.18E-06 D.60E+02 pDLIBE+00 0.37E+05S

Tota) 0.00E+Q0 O.00E+00 0.27E+00 0.97E-02 0.20E-02 0.29E+05 0.18£+03

Figure 3.4-11. Sample Problem Three BIOPORT Report {(Continued)



29t

MAXI - Max{imum Annual QOose Calculation Yersfon VAXZ2.2 25-APR~B4
Executed on 3-MAY-B4 at DB:D7:59 .
Case title:5AMPLE PROBLEM THREE

RADIONUCLIDZ CHAIN LIBRARY USED: RADIONUCLIDE WMASTER OATA LIBRARY /w TRANSLOCATION CLASSES, 6~APR-84 RAF
DOSE FACTOR FILES USED FOR THIS CASE:
*20 FOOO-LEAF: Leaf Incremental Dose Factors for the OWSITE/BIOPORT
*21 FOOD-SDIL: S0f1 Inpcremental Dose Factors for the ONSITE/BIOPORT
®22 SHALLOW EXTERNAL: ONSITE/BIOPORT EXTERNAL ORFS FOR SURFACE (PLANE S0UR
#2323 DACRIN-IMHALATION: DCS? DOSE INCREMENT FILE ONSITE/BIOPORT ENMY. 16~AFR-84 RAP
COSES CALCULATEQ FROM 10 10 59 YEARS FOLLOWING TIME ZERD
PATHWAYS INITIALIZED FOR DOSE CALCULATIONS: SFECIAL PARAMETERS INITIALIZED:
FARM PRODUCT INGESTION: ON
INHALATION OF RESUSPENDED MATERIAL : 0N
AQUATIC FOODS IWGESTION: OFF INYVENTORY DILUTION FACTOR: 2.00E-D1
DRINKING WATER INGESTION: OFF DECAY OF RIYER RELEASE SOURCE TERM NOT PERFORMED
CONTINUING ATMOSPHERIC DEPOSITION OFF DECAY OF AIR RELEASE SOURCE TERM NOT PERFORMED
EXTERNAL FROM BURIEQ WASTES aFF SITE %/0: G.0DE+QO
EXTERMNAL FROM SURFACE DEPOSITS: ON SPECIAL INHALATION MODEL NOT USED

SI1ZE OF THE SITE: ©0.05000 FRACTIONAL HECTARES

INTERNAL FATHWAY AREA CORRECTION FACTOR:
EXTERNAL PATHWAY AREA CORRECTION FACTOR:

FARM PRODUCT PARAMETERS UWSED:
FRACTION OF RODTS IN UPPER SCIL: OD.10E+01 IRRIGATICN RATE: 1.5QE+02L/M*#2/M0
FRACTION OF RDOTS IN BURIED WASTE O.00E+00 MONTHS PER YEAR IRRIGATED: 6
FRACTION OF TOTAL QIET GROWN ON SITE: 1.00€E+00 RIVER DILUTION FACTOR: 1.00E+DQ0YR/L
YEARS OF IRRIGATION WITH CONTAMINATED WATER FR
THE DOSE CALCULATIONS: o}
EXTERNAL EXPOSURE FARAMETERS USED:
RATIO OF EXTERNAL CONTAMINATION IN SURFACE SOIL TO SUBSURFACE SOIL 1.0QE+0D
NUMBER OF HODURS OF EXPOSURE TO EXTERMAL CONTAMINATION 2.00E+03
SURFACE DEPOSITS DRFS FROM ISQOSHLD; MODIFICATION FACTOR: 5,B44E-11

INHALATION PARAMETERS USED:
MODIFICATION FACTOR , RINH: Z.30E-01
(EQUIVALENT TO BREATHING RATE OF 230 CC/SEC FOR 2016. HR/YR)
RESUSPEMSION WODEL USED FOR CALCULATING AIR CONCENTRATIDN: ANSPAUGH
AYERAGE AGE OF MATERIAL ON GROUND AT TIMWE ZERO: O.00E+00 YEARS
TOP 1.0 CM OF THE CONTAMINATED SURFACE LAYER IS AVAILABLE FOR RESUSPENSION.
ORGANS FOR WHICH DOSES ARE CALCULATED (SAME ORDER AS SOLUBILITIES GIYEN BELOW):

TOTAL BODY BONE LUNGS THYROID GI-LLI

INPUT PREPARED BY _% A i , L _DATE-f"?ﬂ

INPUT CHECKED BY ?ﬁ %’“‘r DATE {.\fs',ﬂ

Figure 3.4-12. Sample Problem Three MAXI1 Report
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SAMPLE PROELEM THREE : BIOPORT Simulation year 100
KAXI, Version YAXZ.Z 19-JUN-84 executed oh 25-AUG-84 at 17:03:12 .

DGSE RESULTING FROM CONCENTRATIONS AT YEAR 100 OF BIGFORT SIMULATION,
MAXIMUM ANNUAL DOSE SUMMARY FOR THE YEAR 3¢ FOR BONE

EXPOSURE PATHNWAY

INGESTION INHALATION EXTERNAL AQUATIC FQOD DRINKING WATER

RADIONUCLIDE REM % REM % REM % REM 2 REM z
H 3 0.00E+00 0 0.00E+00 0 0.00E+D0Q ¢ 0.00E+DO 0 0. 00E+00 0
C 14 Z2.05E-03 a 2.12E8-11 [ 6.98E-10 0 O_BOE+00 g C.00E+QD 0
FESS 2.64E-19 Q 7.68E-23 ¢ 0.00E+QD 0 0.00E+DQ o o .00E+O0 &)
coEg ¢.00E+Q0D 0 D.0COE+0O 0 5.Z6E-G8 a Q.00E+00 o J.00E+00 0
HIGY 4.39E-05 0 5.90E-10 0 ¢ .00E+DD o 0.00E+0D 0 0.00E+DOD 0
HNIG3 1.89E-G2 B 2.54E-07 2z 2,62E-18 0 G.O0E+00 a 0.00E+00 o
NB94 0.00E+CG0 g 8._49E-10 o 3,.59E-05 0 0.DUE+DT 0 D.OQE+DD 0
SR90 2.10E-01 a0 2.85E-07 2 5.5BE-08 0 0.D0E+Q0D 0 0.00E+00 0
Y 80 9.48£-10 0 T.79E-10 o) 3.83E£~06 a G.O00E+00 0 0.00E+0D o
M09S 0.00E+0D a 0.00E+00Q ¢ ¢.00E+QD 0 0.00E+QD a 0.00E+DQ 0
TCoaM O.00E+0Q ) ¢ .00E+QD 0 0.00E+00Q ¢ 0.00E+0C 0 0.00E+DD 0
TC99 2.87E-086 o 1.50E-12 0 4.15E-09 o G.00E+Q0Q 0 o.00E+D0 0
T 129 2.31E-06 0 6.81E-13 0 1.43E~07 0 0.00E+00Q Q ¢.00E+0D &
C5135% 2.16E-07 0 6.33E-12 a 6.,40E-11 d 0.00E+00 o 0.DGE+DO o]
C5137 1.02E-03 0 3.06E-D8 o] 2.30E-06 & 0.00e+00 0 0.00E+00 Q
BALITHM 0.00E+00Q 0 1.20E-13 Q 1.,17E-02 29 G.0GE+DQ Q ¢.00E+Q0 a
U 235 2.02E-06 0 1.55E-D9 0 2.,93E~07 0 ¢.00E+DQ ) 0.00E+QD o
TH231 3.31E-13 0 4.89E-14 G 1.90E-08 o] 0.0QE+0D ¢} 0.0CE+Q0 0
PAZ31 1.49E-08 0 1.13€E~-09 a 3.43E-10 o Q.00E+00 0 0.0DE+0D 0
ACZ27 B_47TE-09 0 4 ,BBE-10 ¢ 3.94E-13 0 D.00E+D0 ¢ 0.00E+00 0
TH227 9.05E-11 o] 3.48E-12 o 7.47E-10 o] 0.00E+00 o 0.00E+Q0 a
FRZ23 0.00E+D0D 0 D.ODE+DD 0 3,18E-)2 0 0.00E+Q0 0 ¢.00E+00 0
RAZ 23 9.35E-0% 0 1.11E-12 0 7.88E-10 0 0.00E+00 0 0.00E+00Q 0
NP237 1.08E-11 o B.26E-13 o 1.47E-13 o 0.0BE+00 [ D.00E+020 [
FAZ33 5.16E-1T a 3.73E-18 0 4. 63E-~12 0 0.00E+0D 0 0.00E+QD 0
U 233 6.46E-15 0 4.94E-18 o 1.B87E-19 0 0.00E+00 1) G.00E+CQ q
THZZ9 3.36E-16 0 1,52E~17 0 5.30E-19 Q 0.00E+QOD a 0.00E+0O 0
RA225 1.30E-16 o 1, 40E-20 0 2.01E-19 o 0.00E+00 o 0.0QE+0D 0
AL225 1.42E-19 ¢] 1.07€-20 ¢ 5.04E-19 o 0.00E+00D 0 D.ODE+DD O
U 238 1.11E-(5 0 B.47E-D09 0 B.21E-10 0 0.00E+00 ¢ 0.00E+00D 0
TH23 4 1.57E-09 0 5.99E-11 0 6.28E-08 Q 0.00E+00 ¢} 0.00E+GG a
PA234M 0.00E+00 &} 2.74€-17 0 2,43E-07 0 0.00E+00 0 0.00E+0DQ 0
PA234 8,53E-17 0 1.25E-16 o 6 ._BAE-08 0 0.00E+00 ] 0.00E+00 b
FUZ4Z Z.69E-09 G 6.84E-09 [ 5.17E-13 Y D.DOE+DD 0 D.00E+Q0 o
NF238 0.00E+Q0 0 0.00E+00Q 0 G .00E+00 ] 0.0G0E+0D 0 0.00E+00 q
PUZ238 5.468-07 0 1.39€-06 12 3.,35E-10 1) O.0GE+00 a ¢.00E+Q0 0
CH244 1.55E-07 0 2.7T9E-08 o 2.58E-12 0 0.00E+QD 0 0.00E+D0Q 0
FUZ44 0.00E+C0D g 0.00E+00Q 0 0.00E+00 o G.00E+00 0 0.00E+00 0
U z40 q.00E+G0 a a.00E+0G 0 0.00E+DD 0 0.0DE+DD a 0.00E+00 q
PUZAD B.GRE-07 o] 1.69E-06 15 3.94E-10 ¢ 0.00E+DD 0 0D.00E+DG 0
CM243 l.58E-09 o] 1.20E-10 o 3.52E-10 0 0.00E+00 ¢ 0.00E+00 0
Plza3 b.OoE+DD ¢} 0.00E+QQ 0 0.00E+DD 0 0.00E+0Q 0 0. 00E+00 0
AMZ43 2.22E-07 0 1.69E-07 1 5.25E-08 0 0 .00E+00 a ¢.00E+D0 ¢
HP2329 B.60E-13 a 1.34E-13 0 4. 23E-07 o] 0,00E+D0 0 0.Q0E+Q0 ¢
FU239 6.66E-07 0 1.659E-086 15 4,24E-10 0 0.00E+QD 0 0.0DE+QD G
PUZ4l 4,.30E-09 0 9,.46E-09 ¢ 5.28E-20 4] O.O0E+G0 a 0.00E+00 o]
AMZ 4] 7.41E-D6 0 5,65E-06 50 5.18E-07 ¢ 0.0GE+D0 b 0.00E+00Q a

TGTALS INGESTION x INHALATION B EXTERNAL X AQUATIC FODD % DRIMKING WATER ¥ T
Z2.32E~01 95 1.12E-05 ¢ 1.17E-02 L 0.00E+00 o G.00E+QD ] 2.43E-41

Figqure 3.4-12. Sample Problem Three MAXI1 Output (Continued)
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of scenarios to be simulated by BIOPORT-MAXI,

The following notes may be of Interest:

# #
# ¥
# #
# #
# #
# #
# This interactive program will assist you in the creation #
# #
# #
# #
# When you have finished reading. press <return> <cr> #
# #
# #
# ]

FREHRRRR AR AR R R AR R R BB RAA R AR AR AR RARAR AR AR
FERREREARERERERA R R RARA A RA AR BRI R AR H AR BE R

1) If the default condition is selected, you need only
press <return>. YES-or-NO questicns are designated by
(Y/N) and should be answered with a Y or N. The default
condition is always listed first.

#
#
#
¥
¥
#
# 2) The values you enter will be tested against reasonable

4 1imits and if they are not accepted you will be asked to
# supply another value,

#

¥

#

#

¥

3) [Stratal and [layer] are used interchangably to define
the soil compartments.

T W W WO W VR W W Ve T W W

BRRERER AR R R RR B RE R AR RR R R R RR AR H AR RARERARR

FREREREHRHE AR R RIR AR AR E AR AR R AR R AR R HRHRER R RR
# #
4) One hectare = 2.471 acres = 10000 square meters.

5} A successicnal phase of a plant or animal can be des-
cribed as the replacement of one community with another

When you have finished reading, press <return> <cr>

g ag—g = wi— g T = e e pupap— ) e e fral A e

Enter an identifying title for this run {up to 40 Tetters long}:

#
#
#
#
#
#
#
#
#
#
#  SAMPLE PROBLEM FOUR <cr>
#

#

#
#
#
#
#
#
#
#
#
#
#
#
¥

BERERRERRARERBRRARRRRRRRRRRRRRERRRR BRI AR RRERRARER IR RER AR AN

Figure 3.4-13. Sample Problem Four Interactive Session
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BEARAHARARERARERTEERIBHRRBHBHRBRRRRIHEARA AR ARABA AR R R AR B AR H AR TR H R
#

The Jength of the simulation is 500 years

Do you wish to change this value (N/Y}? <cr>

T W W T H: W W e B Ve W TR W
|
|
1
1
1
1
|
1
§
1
1
1
1
1
|
1
[
1
1
1
1
1
1
1
1
1
1
1
1
|
|
|
1
|
I
1
]
1
i
1
1
|
1
1
1
1
]
1
1
1
1
1
1
1
[}

T W H: T T T R VR W e

FRABHHRARHERHA AR ARA AR R AR B AR B R AR RR R HB B AR AR AR BA R BB A R HH
FREFAREBHBITERRBARHRABHRA A BARIR AR AR VR R HRRRR A RRA AR R A R #

# #
# During the simulation, printed reports and MAXI1 input will #
# be generated from radionuclide concentrations in the #
# following years: ¥
# 1 #
# 100 #
# 200 #
# 300 #
# 500 #
# #
# 1ttt A A e Sl b e —] #
# Do you wish to review or change above parameters (N/Y)? <cr> #
# #

EREBARARRAARERHHERREAAERRRH R R VAR AR BRI RHR R AR AR BB AT E ARG EH A
FERARERARARBERERRINBRRHBARRAABHBARA BB RARARARATI RV R R AR B AR BB AR RR

Exhaustive yearly output is available:

0 ~ Option not selected
1 -~ Option selected

Default value: O

—— St e e N oy o e o] B T - e e S e e e . i B e e i B B e e e R L B o e e e N e B S s e R

Do you wish to change this value (N/Y)? <cr>

e W T R Wh e T B Th T W T W
T W e B W Ve T B W PR T T W

AEAARRHERERTRRIARRARAHTARTIATARATERERAGHE R AR AR RA AR AR AR R AR AR

Figure 3.4-13. Sample Problem Four Interactive Session (Continued)
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HAARRABARARRARR AR AR RN RTINS R AR AR A
In MAXIl doses to various organs will be calculated.
The available organs are:

1-Total body

2-Bone

3~Lungs

4-Thyroid

5-Lower large intestine

The number of organs considered is 5,

Do you wish to change this value (N/Y)? Y <cr>
Enter new value: 1 <cr>
BHRERERE R RE AR RA ARG HT R F R RE AT E BTN R AR AR F

T e e Ve R W TR e R W R W W
F W W B W Ve Ve W R W e e W

FHBRBRHRE AR RS RHBHBFR IR RARARHBHBAB ARG RARH AR H IR F AR RARH IR AR H A
The available organs are:

1-Total body

2-Bone

3-Lungs

4=Thyroid

5-Lower large intestine

The current selection for organ 1 is 1.

e ———r A T = T . T T P o= i T T T e o o =

Do you wish to change this value (N/Y)? <cr>

W W W TR R e W T YR B e W W
W e B e W TR R W W W R W W

HAFEFRBAAARRA AR RAFAREF TR EREBVRRAH RSB AR A AR RAF A AE AR ARE SR
FARBEFARAFARAARA BRI I AU R B IS FR AR REAR AR RE TR AT AR SRR RS
Two "base cases" are available to provide default values:

1l - Arid reference site
2 - Humid reference site

Please enter number of selected site: {(Default=l)

Do you wish to change this value (N/Y)? Y <cr>
Enter new value: 2 <cr>

W e W W Ve T W e Ve e T W e W
T e W W PR PR T TR W W W TR TR W

BHRHFRAFAR ARG BEEA PR H BB RS E TR R HA LR RN R R BN AR AR R

Figure 3.4-13, Sample Problem Four Interactive Session (Continued)
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FRERGAREREREBRERER R RRRRRRRTEER AR ER AR AR ERRERRTR R BB A R R RBR AR R AR
KWaste Spectrum 1 1s representative of past and current
waste storage practices. Waste Spectrum Z represents
improved practices of the future.

The "base case" inventory for the humid site will be:
1 - Waste Spectrum 1
2 - Waste Spectrum 2
3 - User-defined

Enter index of selected option: (Default=l)

Do you wish to change this value (N/Y)? Y <cr>

Enter new value: 2 <cr>

BRVARER R RARERHAHRRRER BT RIRERE BRI AR AR RER R R AR R P AR HR BRI RH R HRRRHF BB Y

i e R W TR T W Y TR T VR e YR
W T T e T YR e W W YR TR T WR

FRABRHGRERIERERHIRHRRRRRARRER BRI R AR ARAR AR R R TR RR G H AR AR BRI BRI E
#

The decomposition half-l1ife of the package at closure

is 35.00 years.

Do you wish to change this value (N/Y)? Y <cr>

Enter new value: 100 <cr>

The average age of the waste packages at time of site closure
is 10.00 years.

Do you wish to change this value (N/Y)? Y <cr>

Enter new value: 20 <cr>

e W YR YR VE YR T W TR TR Y& VR
W e YR VR ¥R TR YR TR T T YR T VR

FERHERBERPR AR P ERARRREREFERR R ERA B RA R AR R RA R AR AR RO R AR AR R
FREBBHTERBIEERARBAREGRRRRRECRIRERERIRRE AR BERRARBERHAROR BB ARRB RSB HIR B AR
#

#
# #
# #
# L = e Rt e S R A s S Y #
# #
# Do you wish to review or change any of the above parameters{(N/Y}? <cr> #
# #
# #
# #
# #
# 4
# #
# #
FHRREREBRRRRRBRARBHARIRARARERERERERERFFEREFRRRFHRBRATRIBEHTRERR O EH BB ERHRHE

Figure 3.4-13, Sample Problem Four Interactive Session ({(Continued)
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BRERAAR AR HRRRRHBR RV AR AR A R R AR A B AR SRR R R F R4 AR

Do you wish to review or change the above

e e e e e e e e A et E e e e e e e R e e e A e e e e P o e e e T e o e et
B i = e e e e e e e e e e ]

parameters(N/Y}? Y <cr>

#

# Radiclogical inventory {Ci/cubic meter):

#

# H3 3.60E~02 C 14 3.00E-03
# FES5 0.78 NI5S 2. .60E-03
# Co60 2.0 NI63 n.21

# NB94 8.,40E-05 SR90 4.70E-03
# TC99 9.80E~05 1129 4.20E-06
# C5135 9.80E-05 CS137 2.2

# U 235 6.30E-05 U 238 3.90E-04
# NPZ37 1.40E-10 PU238 8.30E-04
# PU239 3.50E-04 PU240 3.50E~-04
# PU241 Z2.30E-02 PU242 1.50E-06
# AMZ24] 6.10E~04 AM243 3.70E-05
# CcM243 6.90E-07 CM244 4,30E-04
#

#

#

#

#

W e W T PR R R VR Ve T TR YR TR W W PR VR YL TR e

BEAHRERER AR R R R R B RV RAR AR RARHRAHAR AR H AR

BERRRERERRRRRR AR R R R B A BB R RER AR H RN HH

e P W Ve W e TR T TR W TR YR T YR Ve TE TR Ve TR R TR YR

EEFEIE T IE IS d s i s iR i s i iaidaddidddddidddidddiasidiiisiiiisi

You may now modify the quantity of selected
radionuclides. To delete a radionuclide,
enter zero quantity.

Radionuclide H 3 3.60E-02 Ci/cubic meter

o T Y s B T i Y S o i e S S A e S e e o T S s o e o B S S o

Do you wish to change this value (N/Y)? <cr>

Radionuclide C 14 3.00E-03 Ci/cubic meter

e e Tk e B e S ) o g T . T O et T T T T )t T

Do you wish to change this value (N/Y)? <cr>

Radionuctide FES5 : 0.78 Ci/cubic meter

e e " Tk T T e - T S o B S S ) i S S T S .t S B e et e o e B S e B s B

Do you wish to change this value (N/Y)? <cr>

Radionuclide NISS 2.60E-03 Ci/cubic meter

g - A o i (- T gy o T o W T T L S e T T T S - e e S A e e

Do you wish to change this value (N/Y)7 <cr>

Figure 3.4-13. Sample Problem Four Interactive Session

3.68

e T

— e o

(Continued)

W W RE W T PR W WE Y SR TR W SR W Ve W

#
#
#
#
#
#
#



FREFRABHERBERHBRERABRRRBBARBBERRBBRRARABRRAARRRRRBRARARARBRAR IR AR IR AR IR BB

Radionuclide C0O60 : 2.0 Ci/cubic meter

e S i B b B e S T e e S e Lt S i S e i P S g e S S o S S e LS S e S B e e S S g L B e P

Do you wish to change this value (N/Y)? <cr>

Radionuclide NIG3 : 0.21 Ci/cubic meter

Do you wish to change this value {(N/Y)? <cr>

Radionuclide NB94 : 8.40E-05 Ci/cubic meter

A . L e s e By e S e Y B - - — -

Do you wish to change this value {N/Y}? <cr>

e W Wk e e T PR TR R CHEe R W T
iy W= Tk R T T W YR VR Ve T TR T

FEARRBARARB R AARARRRAAB R AR TR RBAHA BRI RRERFH AR R R AR R R RR AR AR R AR AR
FAARRABARARABARHAARAFRAARFARIAAARHERRARARAR R IRAF AR AR R AR R BB AR R R R #
Radionuclide SR90 H 4.70E-03 Ci/cubic meter

- e S T = e S T = T P - —-——— —

Do you wish to change this value (N/Y)? <cr>

Radionuclide TC99 s 9.80E-05 Ci/cubic meter

——— S e ———

Do you wish to change this value (N/Y)? <cr>

Radionuclide I 129 : 4,20E-06 Ci/cubic meter

A P S o e B S e B S A B S . e e S e A S e M i e e Bkt B B e A S g s N P B e B B e P B et A B e A

Do you wish to change this value (N/Y)? <cr>

W e Fh VR W TR W Ve Y e Y Ve T
T W W W T Ve W T e Ve TR W VR

FRARREERRHFERARARRARE AR VT HB AR RRRAR AR VHAR AR R AR AR AR R AR A
REFAHRRHBAREAARYFARERERAR AR HA R AR AR AR A AR AR AR R R AR A AR R AR AR

Radionuciide CS135 : 9,80E-05 Ci/cubic meter

Do you wish to change this value (N/Y)}? <cr>

Radionuclide CS137 : 2.2 Ci/cubic meter

S e P e P et N L B, e T e e S B e S - i T e S

Do you wish to change this vajue (N/Y)? Y <cr>
Enter new value: 22 <cr>

( ... this sequence continues through remaining radionuclides ...)

T i e R R TR B Y VR W R TR e R
T Tk W R W T TR W W e R TR YR T

FREABHRRRVRARAR BB ARIBARAA AR AR AR BRARARABS A AARARHAB AR BB IR H R

Figure 3.4-13. Sample Problem Four Interactive Session (Continued)

3.69



BEBORERRERERHRVRE R BEH R AR R RSB R R F ARG HRB ARG FRB R AR AR BE AR F BRI RRE

T W T W T W

Do you wish to add radionuclides to the above inventory? (N/Y} <cr>

B TR W TR R W

BRRRRERRARAE R RN RR AR E R R R A R R AR R R AT RRA R AR AR RRR AR RHRERE RN B

FRREREREBRARRRRERRRER R AR RRA R ER R R PR A AR AR H AR BH B HRRRA AR B AR B AH

H3
FES5
CoeQ
NB94
TC99
CS135
U 235
NP237
PUZ239
PUZ41
Apz41
CM243

T Wi Ve Vi W TR T VR TR TR W Fh W W TR e TR TR TR IR YR

3.60E-02
0.78

2.0
8.40E-05
.80E-Q5
.80E-05
.30E-05
.40E-10
.50E-04
.30E-D2
.10E-04
. 90E-07

h h b W= Ty

C 14
NIS9
NI63
SR90
1129
CS137
U 238
PUZ38
PU240
FU242
AM243
CM244

Do you wish to review or change the above
Oo you wish to add radionuclides to the above inventory (N/Y)? <cr>

Radiological inventory (Ci/cubic meter}:

3.00E-03
2.60E-03
0.21
4.70E-03
4 ,20E-06
22.
3.90E~04
8.30E-04
3.50E~04
1.50E-06
3.70E-05
4.,30E-04

e e e e e e e e R A e e R o e e e e e e = e e e e R T e T e = T e . e e ey
= s e e s 2 = e e e e

parameters (N/Y)? <cr>

T T W W VTR W T W Ve Th Ve TR Ve Tk Ve T TR T W T

BRENERRERHURRE AR RER R RRRR RN RA B RERRRR AR R R RE AR R ERE AR R AR H AR AN

FRERHRHARRHRARAHRRHBE R RR BRI RRRA R RF AR AR RR AR BB RN RE RO ARA R HRARA R RS

=ttt = S A~ ot i~ — i 3}

1= 1T i el — g R el e e T e

Do you wish to review or change animals

e e p—

parameters(N/Y)}? <cr> #

#
#
#
#
#
# e S S P e e e g g e
#
#
#
#
#
#

#
#

FRRRHBVRARRRERH BN AR AR R R BN R RN HR R AR

Figure 3.4-13. Sample Problem Four Interactive Session
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SAMPLE FROELEM FOUR

Program :BIJPORT Runm :26-JUN-84 09:30:10
Yersion :6/20/84

PLANT MODEL : Only Blomass 1n Contact with Waste

Simulation Period (years? ; 500
Strata Identification : DEPTH YOLUNE CODE
surface 0.00E+0D (o
0.5m 0.50E+04 (13
1.0m J.5DE+D4 (2]
1.5m 0.50E+04 {3
invantory G.65E+05 {4}
Number of plant associations 3 Number of animal species : 4
Erosfon constant em/yr (high) :  0.00000 (lowl : G.00000
High erpsion - starting year : o duration : a
frequency : 0
Coaversion for m3 to gm H 0.170000E+07
Conversion for Ci/ha to pCisrm2: I .UQE+0E
Radionuc?ide Tnput inventory ELT. WT. (CI/M**3)
H 3 0.360E-01
c 14 0.300E-02
FE &5 0.780E+0D
NI 59 0.260E-02
co 60 0.200E+01
NI &3 0.210E+00
NEB B4 0.840E-D4
SR 90 0.470E-02
TC 98 0.9B0E-04
I 129 0.420E-Q5

cSs 135 0.980E-04
cs 137 0.220E+D2
U 235 0.630E-04
U 238 0.390E-03
NF 237 0.140E-09
PL 238 0.830E-03
PU 239 0.350E-03
FU 240 0.350€E-03
PU 241 0.230E-01
PU 242 0.150E-05
AM 241 0.610E-03
AM 243 0.370E-04
CM 243 0.690E-D6
CM 244 0.430E~03

Figure 3.4-14. Sample Problem Four BIOPORT Report
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Title of radionuclide master library:

ONSITE/BIOPORT

Radionu¢l tde parent and daughter parameters:
WT.DECAY CNST

H

C

FE
co
NI
NI
NB
SR
¥

Mo
TC
TC
1

(o]
s
BA
u

TH
PA
AC
T
FR
RA
NP
PA
u

TH
RA
A
U

™
Ph
PA
PU
NP
PU
CM
PU
u

PU
CM
PU
AM
NP
FU
FU
AM

ELT.
3
14
55
&0
59
63
94
90
S0
99
G9M
99
129
135
137
137M
235
231
231
227
227
223
223
237
233
233
229
225
225
238
234
234M
234
242
238
238
244
244
240
240
243
243
243
239
239
241
241

(o= I o R I e B B B e o i Bt o B e Rt e o B v e N - B e i o B e B o B e e e e B o e B o e R e e Y o e

Decomposition half time of package (years):
of years of package storage prioer to beginning of scenariog:

No.

Figure 3.4-14.

Sample Problem Four BICPORT Report (Continued)

.B81E-01
.121E-03
LV257TE+DOQ
J13ZE+Q0
.923E-05%
.721E-02
J3ATE-DG
L243E-D1
LG40E+D2
.920E+D2
W101E+D4
L3258E-06
LA43E-07
J301E-D6
L230E-21
.143E+06
.977E-01
LZ239E+03
.213E-04
.318E-01
.135E+02
L168E+05
L222E+02
W324E-06
93T7E+DL
L437E-05
LB44E-04
LATLIE+02
W253E+02
.153E-09
LO0RE+G2
.311E+06
LSO00E+03
.179E~D5
LL1GE+03
.TBBE-DZ
.383E-0Q1
.B3BE-0B
.430E+03
.106E-D3
L.243E-01
L123E+404
LO3TE-0 A
L107E+03
.2B4E-04
L481E-01
J1B0E-02

100.0¢

CONC RATIO
0.000E+Q0

0.000E+D0C

0.400E-D3
0.940E-02
0.190E-01
0.190E-01
0.%940E-02
0.200E+00
0.250E-02
0.130E+00
0.250E+00
0,250E+00
0.200E-01
0.200E-02
0.200E-02
0.500E-02
0.250E-02
0.420E-02
L250E-02
L250E-02
LAZ20E-02
JOQ0E+QO
.140E-02
250E-D2
L250E-02
«250E-02
J420E-D2
L.140E-02
L140E-02
L250E-D2
.420E-02
.250E-D2
.25DE-02
.Z250E-03
.250QE-02
.250E-D3
L250E-02
L250E-03
.250E-0D2
.250E-03
L.250E-D2
.250E-03
.250E-03
L.250E-02
.250E-03
.250E-03
.250E-03

[=R i e R g B o B B R B e e B o B T e e o e e B e e e e e T e e R ]

RADIONUCLIDE MASTER DATA LIBRARY 1-JUN-B4

CURIES

0.234E+04
0.195E+03
0.507E+05
0.130E+06
G.169E+03
U0.137E+05
0.546E+01
0.306E+03
0.000E+00
0.000E+0Q
0.000E+00
0.637E+0L
.273E+00
LB37E+01
.143E+07
.DODE+00C
LAG9E+0]
.000E+0D
.CO0E+0OD
000E+0D
DDOE+00
LQOQE+Q0Q
LO00E+00
L910E-05
DDOE+DD
.000E+DO
.000E+00
.CO00E+D0Q
.00DE+0Q
JZ94E+02
-DO0E+D0
Q00E+QG
D00E+CO
L97SE-01
LO0E+D0
.539E+02
J2T9E+02
.D00E+Q0
LOODE+QD
.228E+02
LA48E-01
LO000E+DD
241E+01
LOODE+0D
L228E+02
0.150E+04
0.396E+02

j= == lal-Relsgelefalals§ogalej-NajolRoajafojolals Jagals s Naa)

z20.0

RAP
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PLANT ASSOCIATION - Forbs
Number of Successional Phases 3

Intervals for successiaon (yrs}
Root/shooct ratie

Range of roots (m)

Net annual production [gm{dry}/m2/yrl)
Recycle rate for each phase

Linaar change{biomass!{0=no,l=yes!
Linaar changelrecycle)i0=no,l=yes)

% Root distribution by strata

Strata : 1

Strata : 2

Strata : 3

Strata : 4
PLANT ASSQCIATIOR - Grass-Shrub
Number of Successional Phases 3

Intervals for suvccession (yrs}
Root/shoot ratio

Range of rocts {(m)

Net 2nnual productien [gmidry}/m2/yrl)
Recycle rate for ewach phase

Linear change{biomass)(U=ng,l=yes)
Linear changel{racycle)(l=ng,l=yes}

% Root distribution by strata

Strata @ 1

Strata : 2

Strata : 3

Strata 1 4
FLANT ASSOCIATION - Pine-Uak
HNumber of Successional Phases 3

Intervals for succession l(yrs}
Root/shoot ratie

Range of roots {m)

Net annual production [amidry) /m2/yrl}
Revycle rate for each phase

Lingar changei{bieomass) (0=no.,l=yes}
Linear changelrecyclel)(O=no,l=yes!)

% Root distribution by strata

Strata @ 1
Strata : 2
Strata : 3
Strata 4

TR TR

Dry/wet welight ratie =

&
0250000
2.0
468.000
0.60
0
0

0.6000
0.3000
0.0700
0.0300

Cry/wat welght

3]
a.3s0000
2.0
0.000000E+00
0.00
0
¢

a.6000
D.3000
0.0700
0.0300

Dry/wet welght

6
0.350000
z.0
0.O0Q000E+0{
0.00
0
Q

0.6000
0.3000
0.0700
0.0300

28
0.250000
2.0
0.000000E+00
o.nn
1
1

06000
0.3000
0.0700
0.0300

ratia =

28
0.350000
2.0
635,000
0.60
1
i

06000
r.3000
¢.0700
¢.0300

ratie =

28
0.350000
2.0
0.000000E+00
0.00
1
1

0.6000
4.30Q00
¢.0700
0.0300

0.1500

500
0.250000
2.0
0.300000E+00
.00
1
1

0.6Q000
0.3000
6.0700
0.0300

0.1500

500
0.350000
2.0
0.000000E+00
¢.00
1
1

06000
0.3000
0.0700
g.0300

0.1500

500
0.350000
Z.0
1300.00
0.80
1
1

0.6000
0.3000
0.0700
0.0300

Figure 3.4-14. Sample Problem Four BIOPORT Report (Continued)
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ANIMAL SPECIES - 01d Field Mouse

Amount of material moved (m3/ha) 0.350000 Activity range (m)

Degree of activity by phasa = l1.0000 0.9000

Proportfon of materialmoved to surface by strata
1 2 3 4
0.9500 0.0500

ANIMAL SPECIES =~ Short Tail Shrew
Amount of material moved (m3/hal 48.5000 Activity range (m)
Degree of activity by phase = 1.0¢600 1.0000

Proportion of materfalmoved to surface by strata
1 p 3 4

1.0000

ANTMAL SPECIES - Harvester Ant

Amount of material moved (m3/ha) 0.500000E-01 Activity range (m}
Degree of activity by phase = 1.G000 0.3000

Froportion of materialmoved to surface by strata
1 2 3 4
0.7000 0.1000 0.1000 0.1000

ANIMAL SPECIES - Ant (Dorymyrmex)
Amount of materfal moved (m3/ha) 2.55000 Activity range {m)
Degree of activity by phase = 1.a000 1.0000

Proportion of materfalmoved to surface by strata
1 2 3 4
0.8000 D.1500 0.0500

Input prepared by %{
Input checked by gf? .

Figure 3.4-14. Sample Problem Four BIOPORT Report (Continued)
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Simulation for YEAR 100 Total Curfes / Ha

Strata (m)
0 - 0.50 - 1.00 - Avaflable Contained MAXI
Etement Eroded Surface 0.50 1.00 1.50 Inventory Inventory Input
H 3 0.00E+00 O.0QE+00 0,22E-04 O0.00E+Q0 0Q.00E+00 O0.48E+Q1 0.37E+01 0.22E+04
c 14 0.00E+00 ©,00E+00 0.50E-03 O.00E+00 O.00E+00 O,11E+D3 O0.B4E+D2 0.50E+05
FE 55 0.00E+00 O.00E+00 0,.98E-12 O0.74E-14 0.75E-15 D0.21E-06 ©0.16E-06 0.98E-04
Co 60 0.00E+00 O0.00E+00 0.12E-05 O.56E-07 0.12E-07 O0.14E+00 O0.11E+00 0.12E+03
NI 59 0.0DE+00 O.00E+00 0.13E-02 0.76E-04 OQ.1TE-04 0.95E402 (.73E+02 0.13E+D6
NI &3 D.00E+00 O.00E+00 0.49€~Q01 0.30E-02 O0Q.65E-03 O.37E+04 0.29E+04 0.49E+07
NB 54 0.00E+Q00 O.00E+00 O,27E-04 0.12E-05 O0.26E-06 O0.31E401 Q.24E+01 0.27E+D4
SR 90 0.00E+00 O.00E+00 O0.14E-02 0,12E-03 O0.2BE-04 Q0.15E+02 O0.12E+02 0.14E+Q6
Y 90 0,00E+00 O.00E+00 O0.14E-02 0.12E-03 O0.27E-04 O0.15E+02 O.12E+02 0.14E406
MO 59 0.00E+00 O ,0DE+00 O.00E+00 O0,00E+00 O.00E+00 O0.00E+00 O.00E+DD 0.00E+0QO
TE 99M 0.00E+00 O.00E+00 O0.0CE+00 0.00E+00 ©O,00E+00 O0.00E+00 O.00E+0D 0.00E+DD
TC 99 0.00E+00 O.00E+00 (Q.42E=-03 0,37E-04 0.B2E=-05 O0.36E+01 0.28E+01 0.42E405
I 129 0.00E+00 O0.0CE+00 0.21E-05 0.13E-06 0.2BE-07 OQ.l5E+00 0.12E+00 0.21E+03
cS 135 0.00E+00 O,00E+00 0.20E-04 0,.36E~06 O0.66E-07 0.36E+0]1 O0.Z2BE+0L 0.20E+D4
cs 137 0.00E+00 O.00E+00C 0.44E+00 0.B2E-02 (©.15E=D2 D.BI1E+05 O0.62E+05 0.44E+08
BA 137M 0.00E+CD O0,00E+00 0.42E+00 O0.79E-02 O.14E-0Z O0.77E+05 0.59E+05 0.42E+0B
U 235 0,00E+00 O0.00E+00 0.13E-04 0.28E-06 0.53E-07 0.23E+01 0.18E+01 0.13E+04
TH 231 Q0.00E+00 O.00E+00 0Q.13E-04 O©.28E-06 O.53E-07 0.23E+01 O.1BE+0D1 0.13E+04
PA 231 0.00E+00 O0.00E+QQ ©0,2BE-07 O0.60FE-09 0.11E-09% O0.496-07 0.38E-02 0.28E+01
AC 227 0.00E+00 0 ,00E+00 0.20E-07 0,42E-09 OQ.78E-10 0.34E-02 O0.2BE-D2 0,20E+01
TH 227 0.00E+00 O.00E+00 Q.1%E-07 O.41E-09 O0.78E-10 0.34E-02 0.26E-~02 0.19E+0]
FR 223 0.00E+00 O.00E+Q0 0.27E-09 O,57E-11 O0.11E-11 O0,47E-04 O.37E-04 0.27E-D1
RA 223 0.00E+D0 O.00F+00 0.20E-07 0.41E=09 O0.7BE-10 0.34£-02 O0.26E~02 0.20E+01
NP 237 0,00E+00 O.00E+00 O0.29E-10 0.62E-12 O0,12E-12 O0.51E-~05 ©.40E~05 0.29E-02
PA 233 0.00E+00 O,00E+00 0.29E-10 ©0.,62E-12 0.12E-12 O0.51E-05 O0.40E-05 0.29E-02
U 233 0,00E+00 O0.00E+00 O0,13E-13 0.27E-15 O.5lE-16 Q.22E-08 (Q.17E~0D8 0.13E-05%
TH 22% 0.00E+00 0.00E+00 O.64E-16 O0,16E-17 O0.31E-16 0.11E-10 O0.B1E-11 0,64E-08
RA 225 0.008+00 O.00E+D0 0.63E-15 OD.16E-17 O0,31E-18 O0.11E~10 O.8lE~1l 0.63E-08
AC 225 0.0DE+00 O,00E+00 O.63E-16 ©0,16E-17 0.31E-18 O0.11E-10 O0.8lE~11 0.63E-08
U 238 0.00E+00 0.00E+00 ©O.B2E-04 OQ.17E=-05 0,33E-06 O0.14E+02 O,11E+02 0,.B2E+04
TH 234 0.00E+00 0O,00E+00 0.8ZE-04 O0,18E-05 0.33E-06 O0.18E+02 O0,11£+02 G.82E+04
PA 234M 0.00E+00 OQ.00E+D0 O©.B8ZE-04 O0.17E-05 ©.33€-06 O.14E+02 O0.11E+02 0.82E+04
Pa 234 0.00E+00 O,00E+C0 O.l11E-06 Q,23E-08 0.42E-09 D0.19E~D1 O0.14E-0) 0,11E+D2
PU 242 0.00E+00 OQ.00E+00 OQ.26E-06 OD.16£E-08 0,13E-0% O.S55E~01 0,42E-01 0.26E4D2
NP 238 0.00E+Q0 O,.DO0E+00 0.00£+00 O.00E+00 O.00E+0D O,.00E+00 O0.00E+00 0.00E+00
Py 238 0.Q0E+Q0 O,00E+00 O0.65E-04 O,4lE-06 O©.32E-07 O,14E+02 O.,11E+02 0.65E+04
CM 244 0.00E+00 O.Q0CE+00 O0.20E=-05 O.42E-07 O0.78E~08 0©,34E+00 O.26E+00 0.Z0E+03
PU 244 0.O0DE+Q0 O0.00E+00 O0.00E+00 O0.00E+0C O.0Q0E+00 Q.0QE+0G O,.00E+00 C.,00E+00
U 240 0.00E+Q0 O0,00E+00 O0.QO0E+Q0 O0O.00E+00 0.00E+00 O.00E+00 O.00E+DD 0,00E+00
PU 240 0.00E+00 O.Q00E+00 O0.60E-04 0.38E-06 O0.29E~D7 O0.13E+02 0,98E+01 0.60E+04
. CM 243 0.00E+00 O,00E+00 0.13E=-07 0,.27€E-0% O.51E-10 O0,22E-02 O0.17E-D2Z 0.13E+01
PU 243 0.00E+00 O0.00E+00 O,00E+00 O.00E+00 O,00E+00 OQ.00E+00 0.00E+00 0.00E+QO
AM 243 0.00E+00 O,00E+00 O.63E-05 O,40E-~07 O0.31E~08 O0.13E+01 OQ.1I0E+(Q1 0.63E+03
NP 239 0.,00E+00 O.00E+00 (©.63E-05 ©.42E~07 O0,35E~08 O0,13E+01 0.10E+01 0.63E+03
PU 239 0.0DE+00 O0.00E+00 O0.60E-04 O.38E~06 O0.29E~07 O0.13E+02 0,99E+01 0.60E+04
PU 241 0.00E+00 O0.0CE+0C (.32E-04 O0.21E~06 O,16E-07 O.69E+01 O0.53E+0]1 0.32E+Q04
AM 241 0.00E+C0 O0.00E+00 0.20E-~03 O0.13E~05 O0.10E-06 0.44E+02 O0.34E+02 0.20E+405
Total 0.00E+00 O0.0Q0E+0Q ©0O.92E+00 0O.19E~01 O0.36E-02 0O.16E+06 O0.1ZE+06

Figure 3.4-14. Sample Problem Four BIOPORT Report {Continued)
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EXTERNAL EXPD3SURE PARAMETERS USED:

MAX]I - Maximum Annual Dose Calculation Versfon ¥AXZ.2 25-APR-B2
Executed on 25-AUG-B4 at 15:29:43

Case t{tle:SAMPLE PROBLEM FOUR : BICPORT Simulation year 1
RADIONUCLIDE CHAIM LIBRARY USED: RADIQNUCLIDE MASTER DATA LIBRARY /w TRANSLOCATION CLASSES, 6~APR-84 RAP
PUSE FACIOR FILES USED FOR THIS CASE:
*20 FOOD-LEAF: Leaf Incremental Dose Factors for the ONSITE/BIOPORT
*2]1 FOOD-SOIL: Sotl Incremental Oose Factors for the ONSITE/BIOPORT
*¥22 SHALLOW EXTERNAL: ONSITE/BIOQOPORT EXTERMNAL DRFS FOR SURFACE (PLANE SOUR
¥23 DACRIN-INHALATION: 00S) DOSE INCREMEMT FILE ONSITE/BIOPORT ENY. 16-APR-84 RAP

BIOPORT INVENTORY FROM:
SAMPLE PROBLEM FDUR

DDSES CALCULATED FROM 0 TO 49 YEARS FOLLOWING TIME ZEROG

PATHWAYS INITIALIZED FOR DOSE CALCULATIONS: SPECIAL PARAMETERS INITIALIZED:
FARM FPRODUCT INGESTION: ON
INHALATION OF RESUSPENDED MATERIAL:ON
AQUATIC FOODS INGESTION: OFF INVEMTORY DILUTIOM FACTOR: 1.0D0Q0E+00
ORINKING WATER INGESTION: OFF DECAY OF RIVER RELEASE SOURCE TERM NQOT PERFORMEQ
CONTINUING ATMOSPHERICT DEPOSITION OFF DECAY OF ATR RELEASE SQURCE TERM NCT PERFORMED
EATERNAL FROM BURIED WASTES 0FF SITE X/Q: (0.QQE+QOQ
EXTERNAL FROM SURFACE DEPOSITS: ON SPECTIAL INHALATIQW MODEL NOT USED
FARM PRODUCT PARAMETERS USED:
FRACTION OF ROOTS IN UPPER SQIL: O0.1QE+01 TRRIGATION RATE: 0.00E+00L/M**2/M0
FRACTION OF ROQTS IM BURIED WASTE O .QQE+Q0 MONTHS PER YEAR IRRIGATED: 0

FRACTION OF TOTAL DIET GROWN ON SITE: 1.00E+00 RIVER DILUTION FACTOR: 1.00E+Q0YR/L
YEARS OF IRRIGATICON WITH CONTAMIMNATED WATER FRIQR TC
THE DOSE CALCULATIONS: Q

RATIO OF EXTERNAL CONTAMINATION IN SURFACE SOIL TO SUBSURFACE SOQIL 1.00E+0Q
XFACT MODIFICATION: 1.336~11

INHALATION PARAMETERS USEO:
MODIFICATION FACTOR . RIMH: 3.00E-01
(EQUIVALENT TQ BREATHING RATE OF 230 CC/SEC FOR  2630. HR/YR)
RESUSPENSION MODEL USED FOR CALCULATING AIR CONCENTRATIONW: ANSPAUGH
AVERAGE AGE DOF MATERIAL ON GROUND AT TIME ZERO: 2.00E+01 YEARS
TOP 1.0 CM DF THE CONTAMINATED SURFACE LAYER IS AYAILABLE FOR RESUSPENSION.

ORGANS FOR WHICH DOSES ARE CALCULATED (SAME ORDER AS SOLUBILITIES GIVENW BELOK):
TOTAL BODY

INFUT PREPARED BY %
INPUT CHECKED BY %

Figure 3.4-15. Sample Problem Four MAXI1 Output
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INYENTORY FOR YEAR
RELEASE TERMS

NUCLIDE

H

c

FE
co
NI
NI
NB
SR
Y

MO
TC
TC
I

cs
cs
BA
U

™
PA
AC
TH
FR
RA
NP
PA
u

TH
RA
AC
U

TH
PA
PA
Py
NP
PU
CM
PU
u

PU
CcM
PU
AM
HP
PU
PU
AM

3
14
S5
&0
59
63
94
90
30
99
GGM
99
129
135
137
137M
235
231
231
227
227
2723
223
237
233
233
229
225
225
238
234
23 4M
234
242
238
238
244
244
240
240
243
243
243
239
239
241
241

100 OF BIOPORT SIMULATION,

SOIL SOURCE

ORGAN SOLUBILITY CLASSES (PCI/M*%2)

T B3 R D R RS R RS Y P2 RS R R R RO R RS R RO RS R BRI B R R R BRI R R R T e e e e e e e R R e e
COoODOoODoOODOOoOOoOOOOOoO0OO OO OO oS00 OODooOOSGOSOSD SO
o B 3 e B o B . [ I e T B e Y B o e e D e o o o e B o e T e e B e B o R e o 3 - v Yo Y o e o e B e e e e e B 3 e B - I

Figure 3.4-15,
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2.20E+03
5. 00E+D4
9.80E-05
1.20E+02
1.30E+05
4 .90E+06
2.70E+03
1.40E+05
1.,40E+05
D.0DE+DD
0.00E+DO
4 200404
2.10E402
2.00E+03
4 40E+07
4,.20E+07
1.30E+03
1.30E+03
2.B0E+00Q
2.00E+00
1.90E+00
2.70E-0D2
2.0DE+00
2.80E-03
Z.30E~03
1.30E-06
6.40E-09
6.30E-09
5.30E-09
8.20E+03
8.20E+03
8.20E+03
1.10E+01
2.60E+01
0.00E+00
6.50E+03
2.00E+02
0.00E+00
0.00E+00
6.00E+03
1.30E+00
0.00E+DD
G.30E4D2
6.30E+02
5.00E+03
3.20€E+03
2.00E+04

COoOoCoQUDOoOOoOOOOQoSoCOoOOoCoOoo oD LDDoO0OOOO OO OSSO O0 S

IRRIGATATION/AQUATIC DRINKING WATER
(PCI/L )

G.00E+QQ
0.00E+0QQ
0.00E+0D
0.00E+DD
0.00E+00Q
Q.0QE+0DD
0.00E+00Q
G.00E+O0
0.00E+00
0.00E+00Q
0.00E+0D
0.00E+D0D
0.00E+00Q
0.00E+0Q
0.00E+0Q
0.00E+00
0.00E+00
0.00E+DD
0.00E+Q0
0.00E+00
0.00E+Q0
0.00E+0QD
0.00E+00
O.00E+DD
0.0CGE+DD
0.00E+00Q
0.00E+0D
0.00E+QQ
0,00E+00
0.0DE+DD
0.00E+DO
0.00E+00
0.00E+0Q
0.00E+0Q
0.00E+0D
0.00E+00
0.00E+DD
0.00E+00
0.00E+00
0.00E+00D
0.00E+00
0.00E+00
0.00E+00D
0.Q0E+OD
0.00E+00
0.00E+00
0.00E+00Q

(PCI/LY

0.00E+G0
0.00E+0C
0.00E+00
0.00E+00
0.00E+00
0.0DE+00
0.00E+00
0.00E+00
0.00E+00
0.LO0E+QO
0.00E+0Q
0.00E+D0
0.00E+00
LOOE+GO
.00E+QQ
LQOEXOO
LO0E+0QO
LDOE+0Q
LO0DE+0O
O0E+G0
LOGE+QQ
LO0E+00
LO0E+Q0
LO00E+00
LODESOD
LO0E+GO
LAO0E+00
LOOE+QO
L.00E+00
LO00E+00
LODE+DD
LODE+QD
LOQE+0Q
.00E+00
LO0E+00
L00E+00Q
LO00E+00
.00E+OD
JOOE+OD
0.00E+Q0
0.00E+00
0.00E+00
G.O0DE+00
0.0DE+DD
0.00E+00
0.00E+00
0.00E+(QQ

(oo Rt o B o B o e v Y o e o o o B e o e o e e e e e e

Sample Problem Four MAXI1 Output (Continued)

ATM. RELEASE
(CI/YR)

D.00E+OO
OOE+ED
LOJUE+0O
LOQE+QO
.00E+00
JODE+DO
LODE+00
O0E+DD
JOOE+GO
JOO0E+00
0.O0E+QG
0.00E+0Q
C.ODE+0D
LDOESDD
OQE+QD
LGOE+GO
LO0E+ 00
LOO0E+OC
LOQE+DO
LOODEXDD
LO0E+DD
LOCE+QD
LOO0E+00
LO0E+00
LJCOE+DO
ODE+DO
LOOEHDD
OQE+00
LO0E+00
LOOE+CD
LQ0E+00
LODE+GD
JQ0E+DD
LO0EYOO
LQOE+GD
LO0E+D0
LQO0E+DO
DOE+00
LODE+D0Q
LO0E+DO
LOO0E+00
.00E+0Q
LOQE+0Q0
LO0E+QO
LO0E+0Q
O0E+DO
0.00E+00

(= e B B o B o B o v }

SOo OO0 o0 Do OoOOODOoOD OO0 000 00000
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SAMPLE PROBLEM FOUR : BIOPORT Simulatfon year 100
MAXI, VYerslon YAXZ.2 19-JUN-B4 executed on Z5-AUG-84 at 16:29:43 .

DOSE RESULTING FROM COMCENTRATIONS AT YEAR 100 OF BIOPORT SIMULATION.

MAXIMUM ANNUAL DOSE SUMMARY FOR THE YEAR 1 FORTOTAL BOOY
EXPOSURE PATHWAY

INGESTION INHALATION EXTERKAL AQUATIC FOOD DRINKIHG WATER

RADIONUCL IDE REM 4 REM x REM X REM k1 REM X
H 3 7.68E-07 & C.O0E+DD 0 0.DOE+DD 0 0.00E+00 0 0.00E+00 9
c 14 2.43E-04 1 3.00E-12 a 4,12E-10 a 0.00E+00 o D.00E+00 0
FESS 9.79E-18 0 1.33e-20 0 0.C0E+0D [ 0.00E+00 0 0.0Q0E+00 o
Co60 4.05E-09 v 1.38E-13 0 1.20E-06 o 0.00E4DD 0 0.00E+00 o
NIS® 1 .64E-06 0 2.73e-11 Q 0.00E+00 0 0.D0E+DD ) 0.00E+00 1]
NI1&3 1.67E-04 1 2.79E-09 1 1.62E-18 0 0.00E+Q0 a Q.0GQE+0D0 a
NES 4 7.07E-10 ] 7.03E-11 0 1.90E-05 a 0.0CE+DD o 0.0QE+00 o
5R90 3.26€-03 25 §.35E-D9 z 5.45E-0D8 0 0.00E+00 o 0.0Q0E+00Q a
Y 90 2.49E-11 o 2.45E-11 Q 3 .45E-06 ¢ 0.00E+Q0 o 0.00E+0D 0
MOS9 0.00E+00 [ 0.00E+00Q 4] C.00E+00 0 0.DOE+D0 4] 0.0QE+0Q ¢
TCIoH 0.00E+DD 0 0.00E+DD ] 0.00E+QQ ¢ 0.QOE+00 il 0.00E+0Q a
TL99 6.20E-07 a 3,.87E-13 Q 2.23E-08 0 0. 00E+0D ] 0.00E+DD o
1129 5.29€-08 Q 2.71E-13 4 1.20E-09 0 0.Q0E+00Q a 0.0QE+C0 a
C5135 4.56E-08 Q 1.03E-12 ¢ 3.46E-11 0 0.00E+0Q 0 0.00E+00 0
Cs137 B8.87€-03 10 1.98E-O7 88 2.34E-D5 o) 0.00E+DD 1] 0.00E+00 4
BAL37M 0.00E+Q0 ¢ 1.92E-13 0 1.19€-01 99 ¢.00E~Q0 a G.00E+D0 b}
U 235 1.41E-0Q7 gd 1.30E-10 a 3.46E-07 1] 0.00E+DD 0 0.00E+00 1]
TH221 1.80E-14 0 3.17E-15 D 2.25E-08 ¢ 0.00€E+00 1] .00E+00 o]
PAzal 3.54E-11 0 3.08E-12 G 3.23E-10 0 0.00E+00D o 0.ORE+00 0
AC227 3.52E-11 0 3.05€-12 1] 3.50E-13 4] 0.00E+00 0 0.0QE+00 a
TH227 2.32E-12 0 1.07E-13 0 6.64E-10 o 0.00E+00D & 0.,00E+00 G
FRZ223 0.00E+00 Q 0.00E+G0 o 2,.B3E-12 0 O.0DE+DD 1] 0.00E+COQ 0
RAZZ3 1.66E-D9 ¢ 2.36E~13 0 6.99E-10 Q 0.QQE+QQ Q 0.00E+0D 0
NPZ23TF 1.28E-14 a 1.11E-15 0 7.33E-14 0 ¢.00E+00 4 0,.00E+00 o
PAZ33 5.00E-18 D 3.89E-19 4] 2.31E-12 a 0.00E+00 0 0.00E+0Q0 ]
U 233 1.54g-16 0 l.42€-19 @ 7.33e-20 o 0.00E+D0D 0 O,00E+00 4
THZ29 3.23E-19 4] 1.686E=-20 o 1.57E-19 0 0. Q00E+0Q Q ¢ .Q0E+00 a
RA225% 7.68E-18 0 @.90E-22 2} 5.96E-20 o 0.00E+00 0 0.00E+00D 0
AC225 2.82e-21 G 2.56€-22 0 1.%0E-19 o O.00E+0Q 0 0.00E+0D /]
U 238 B.30E-07 ] T.E3E-10 ] 1.07E-09 a 0.04E~+0Q ¢ 0.00E+D0 Q
TH23 4 S.90E-11 0 2.70E-12 o a.18g-08 4] 0.00E+Q0 0 0.00E+00 0
PAZI &M 0.00E+00 o 1.59E-18 (] 3.16E-07 ¢ 0.00E+00 o 0.00E+00Q 0
PAZ34 2.BAE-17 a 4.34E-17 0 8,03E-08 Q 0.0DE+OD G 0.0DE+DO 0
Fu242 3.59E-12 0 1.04E-11 Q 2.80E-13 q 0.QQE+0D 0 0.0RE+DT o
NP23 8 0.0DE+DO o 0.00E+Q0D ] 0.00E+0D a o.00E+D0 4] 0.00E+00 ]
PUZ38 9.97€-10 a 2.87E-08 1 2.49E-10 Q O.00E+OT 4] 0.00E+0D Q
CH244 G.97E-10 0 g.95E-11 a 4.61E-12 o 0.00E+QQ Q ¢.00E+00 4]
PU244 G.00E+00 0 0.00E+00 0 0.00E+00D 0 G.00E+0Q [ 0.D0E+00Q Q
U 240 0 .G0E+OD 2 0.00E+DD o 0.00E+0D 0 0D.00E+00Q 0 0.00E+00 0
PUZ40 8.65E-10 Q¢ 2.49E-09 1 2.15€E-140 ¢ 0.G0E+OD 0 0.00E+DD g
CHM243 6.8lE-12Z 0 5.92E-13 o 4.226-10 0 ¢.00E+DD o 0.00E+QQ Q
PU2A3 0,00E+DR 0 0.0DE+00 o 0.00E+00 1] 0.00E+QD 0 0,.00E+040 o
AM243 3,08E-10 o} 2.65E-10 & 3.02E-08 ] 0.00E+DD 0 0.00E+OQ 0
NPZ3 9 2.67E-14 0 4.98E-15 0 2.43E-07 ] 0.00E+QQ a 0.Q0E+00 o
PU239 8.64E-10 o 2.49E-09 )3 2.31E-10 0 0.00E+Q0 0 0.00E+00 Q
PU241 1.86E-11 4 S.44E-11 0 1.18E-19 o] 0.00E+GO 0 0.00E+00Q 0
AMZ4] 1.02E-08 Q 8.85E-09 3 2.92E-9Q7 0 0.0DE+O0 Y 0.00E+DO 0

JOTALS INMGESTION ] IMHALATION z EXTERNAL 5 AQUATIC FOOD % DRINKING WATER % TOTAL
1.25€-02 9 2.24E-07 & 1.19E-01 SO 0.0DE+DD 0 D.00E+DD o] 1.32e-01

Figure 3.4-15. Sample Problem Four MAXI1 Qutput (Continued)



3.4.5. Sample Problem Five

This sample problem illustrates how the user may replace generic plant and
animal parameters with site-specific data and how the user may define a
radionuclide inventory. The reference arid site scenario was the base case
for this sample probiem. As an exampie of site-specific data modification,
this problem shows how the user may use specific data on the root distri-
bution of sagebrush and on the burrowing habits of badgers. The proportion
of roots in each soil strata during the Third Successional Phase of the
sagebrush community were changed to the following:

Proportion

—Depth —of Roots
0 - 0.5m .50
0.5 « 1.0m .20
1.0 - 1.5m .10
>1.5m .20

For this sample problem, badgers were assumed to burrow to a depth of 1.5
m. The proportion of soil and waste material moved to the surface by
badgers from each of the strata were:

Proportion of

- Depth Material Moved
0.0 - 0.5m .70
0.5 - 1.0m .20
1.0 - 1.5m .10
>1.5m '

.0

Parameters selected for modification in this sample problem were those that
have the greatest influence on the modei output, as determined during the
sensitivity analysis of the model.

Only three radionuciides were considered in this sample problem. The
radionuclides and their concentrations were as follows:

Bﬁd&gnu;llﬂg Ci/cubic meter
13§Es :
24150

o
OO0

-

Dose to total body was calculated. Default values were used for all other
parameters.

Figure 3.4-17 is a facsimile of the interaction computer session that pre-
pares input for the BIOPORT and MAXI1 computer codes. Figures 3.4-18 and
3.4-19 show the complete BIOPORT report and MAXI1 output, respectively.
Appendix 2 shows complete Sample Problem Five output.
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FARARRAARABERRRRRRERRRRERRRRAR ORI RBIRRRRRRRRRRRRRRRBERRRRAR AR RARA R R AT

This interactive program will assist you in the creation
of scenarios to be simulated by BIOPORT-MAXI,

The following notes may be of interest:
When you have finished reading, press <return> <cr>

e W W TR T Th e TR Tk VR R TR TR
T OTE OFE TR TR T TR T W TR TR W W

LA g i asddidsdadtadiiddidddddddadddas i sad iz ai s
FORABRRERBRERRERRBE AR RERRARRERRARBARRORRRRRAR AR R AR AR BN RBR R BRAH

1) If the default condition is selected, you need only
press <return>. YES-or-NO questions are designated by
{Y/N) and should be answered with a Y or N. The default
condition is always listed first.

2} The values you enter will be tested against reasocnable
Timits and if they are not accepted you will be asked to
supply anothar value.

3) [Stratal and [layer] are used interchangably to define
the sci{l compartments.

Th Ve T Wk e T W W W Ve TR TR W
T T W W W TR e W T e e W T

BRBRRRRRRRRERUER BB B RN R AR AR AR EAR AR B R B RARREA AR AR AR BB R A

idgdddaddsd s iibiaddd idabdaddd s st iddyddddd i iiadss i isdidsdi

#
4) One hectare = 2.471 acres = 10000 square meters.

5) A successional phase of a plant or animal can be des-
cribed as the replacement of one community with another.

When you have finished reading, press <return> <cr>»

A o o o e o . o o o T . e T P ot e R R M T e e e T B e e e e et T M e o A o e e o o e o e
=43+t it -t e -ttt ettt s

Enter an identifyfng title for this run (up to 40 letters long):

¥
#
#
#
#
¥
#
#
#
#
#
#  SAMPLE PROBLEM FIVE <cr>
#

¥

#
#
4
#
#
#
#
4
#
#
¥
#
#

BEVFRARERAIR A BRI AR AR RN RRA TR AR AR AR AR R RRARBRRR R

Figure 3.4-16. Sample Problem Five Interactive Session
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AERRAARRRRA B AR BRIBARRIAREARIIRAR GHHARRARIR PR URR A THAR TR AR RATARER AR AR

# #
# #
# #
4§ #
# The length of the simulation is 500 years #
¢ #
I T e et T #
# #
# Do you wish to change this value (N/Y)}? <er> #
# #
# #
# #
# #
FREARARFBRRRHANFERRRRRARERARRHARRRS BB BRAB TR LARRERRAREARRAR A IR HAR IR

BERABARARAFRBARIRAR IR BB B BARAEBRARHRARARR TR R RARA IR AR AR AR

# #
# During the simulation, printed reports and MAXIL input will #
# be generated from radionuclide concentrations in the #
# following years: #
# 1 #
# 100 #
# 200 #
# 300 #
# 500 #
# #
# f—t— b S A e A e e e e e #
# Do you wish to review or change above parameters (N/Y)? <cr> #
# #

REARAHERHFHRARARE R AEIRRA TR BB R AABARRERRRARIRIRA R RARA IR AAR R R H
REFERRHARBHAAARARARARREARBEAREREHARARE AR AR IRB IR RBARRAARIA AR AR

# #
# #
# Exhaustive yearly output is available: #
# #
# 0 - Option not selected #
# 1 - Option selected #
# #
# Default value: 0 #
# #
B e e e e e e e e e e e e e e e e e e e #
# #
# Do you wish to change this value (N/Y)? <cr> #
# #
FRRAREREABHEAABRFARIHHEAREREABRRA R ERAHI AR EH A RARERA BRI

Figure 3.4-16. Sample Problem Five Interactive Session (Continued)
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FEARRHAAREAARA R RR AR ER R RN R AR AR RR AR RAR AR RA AR RAI R AR AR RR A BB HH

#
#
#
#
#
#
#
#
#
#
#
#
#

In MAXI1 doses to varifous organs will be calculated.
The available organs are:

1-Total body

2-Bone

3-Lungs

4-Thyroid

5~Lower large intestine

The number of organs considered is 5.

——— — - — —— —— ———— e

Do you wish to change this value (N/Y)? Y <cr>
Enter new value: 1 <cr>

Ty e W T Ve T W T W W W W e

BRBRRBRARIRARARRRRABR R RA AR RARARE AR AR BR BB O R AR RAR AR AR

FRERARARRARRRRARRR AR R BRR R IH IR BB AR BRAHARRRARARE AR BRI RR AR AR BRI R

e e MR TR YR Ve TR YR W e T Sk W

The available organs are:

1-Total body

2-Bone

3-Lungs

4-Thyroid

5-Lower large intestine

The current selection for organ 1 is 1.

Do you wish to change this value (N/Y)? <cr>

e T Fe e Fe e T e e Y T YR W

BERARERABAARRRRBARRERARRIRRERARHRRRB R BRI RHERRFRARRBR AR B RAARAAR AR ARG RAA

FRERRAERERAR AR RRE AR RE AR AR R R R AR AR R R AR RRERE AR I RRRE AR RIRRANE

#

#
#
#
#
#
#
#
#
#
#
#
#
#

Two "base cases" are available to provide default values:

1 - Arid reference site
2 - Humid reference site

Please enter number of selected site: (Default=l)

e e T ——

o ——— g ——

Do you wish to change this value (N/Y)? <cr>

Figure 3.4-16. Sample Problem Five Interactive Session (Continued)
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#

#
#
#
#
#
#
#
#
#
#
#
#
#



BRAFARERAEHA AR TARAFNGAAARRRGERARERAREERERARIR RN R R RN A RN R AR RR R AR IR R
Waste Spectrum 1 15 representative of past and current
waste storage practices. Waste Spectrum 2 represents
improved practices of the future.

The "base case" fnventory for the arid site will be:
1 -~ Waste Spectrum 1
2 ~ Waste Spectrum 2
3 ~ User-defined

Enter index of selected option: (Default=l)

Do you wish to change this value (N/Y)? Y <cr>

Enter new value: 3 <cr>
FRABHBERBRIEREAPARERARIN G AR AR IR EAH AR AR AR RE AR AR AR AR AR AR

Hhe W Tk Ve W Yk Ve e Ve Ve Th W W
B T TR TR TR W W T Ve PR TR Ve Vb

FEAFRRREHRRER B ERARHERERE AR BB AR IR R A R R R A A R R AR AR A R

The decomposition half-1ife of the package at ciosure
is 70.00 years.

Do you wish to change this value (N/Y)? <cr>

The average age of the waste packages at time of site closure
is 10.00 years.

Do you wish to change this value (N/Y)? <cr>

B e e e Y B Y Ve YR WR W W YR
Hh TR PR RR Y W Ve Ve TR TR W R TR

FRARERHCARAFAERRR ARG HRRARRRAR AR RN RRARARARNA BB RANN AR AR ERA AR AR FRBRAR
FARREREARRERARERERNRARAAA A RRFRERRRERARRRABARARR AR RABREA AR RHARARA IR RS

# #
¥ #
# #
# #
# Pttt A g S s et s S A - T S #
# Do you wish to review or change any of the above parameters{N/Y)? <cr> #
# ¥
# #
# #
# #
# #
# #
# #
FHAAERRARRRARERARIIARIRARRAARAARBARR IR TR DA RRRAERRARERARE AR ERRRRR IR ARY

Figure 3.4-16. Sample Problem Five Interactive Session (Continued}
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ERIAFERHERARRAER I BHBA I FARI AR RRE R EBE R RRIBIRRTREERERRARRIREBBRIBARR IR R HE

The following questions pertain to the radionuclide
inventory. After inputting the inventory, enter
"99" for element name to signal to the program that
you are finished.

Press <return> when you have finished reading: <er>

T Ve W TR e T W W e W W YR W
e TR VR W W We e R W W W TR YR

FRRHRERARREARABBABREABHEABGRARI R RIRRRRRRRRRRRHRARSRERRRBEFRREBRARRIRIH A

FEREREFEBEG AR RETRAREBARIFE TR RIBE PR LA ARIRER AR BE BB H AR R RHBT AR REE#
# ]
Enter new Z-character element (99=no more radionuclides): SR <cr>

Atomic number input can be up to 6 characters long.

Include metastable (M) and daughter (4D} designation, (i.e., TE127M+D)

Enter the quantity of SR90 in the inventory at start of
calculation {units: Ci/cu meter) : 1 <cr>

T W Ve TR W VR W VR YR TR W R

#
¥
#
#
#
¥
Enter atomic number: 90 <cr> #
#
¥
#
¥
#
#

BEARBEAHRE R HIRRRE AR BRI AR RA R BARA A BRI BE R RA R R BA R BB 48
RERRRARRERARAEHE RN RAGARTEARRRHRARRRERORRRE AR RARIRERR VR AR R R B R H

#
Enter new 2-character element {99=no more radionuclides): CS <cr>

Atomic number input can be up to & characters long.

Include metastable (M) and daughter (+0) designation, (i.e., TE127M+D)

Enter the quantity of CS137 in the inventory at start of

#
# #
# #
# #
¥ #
# #
# #
# Enter atomic number: 137 <cr> ¥
# #
# #
# #
# calculation {(units: Ci/cu meter) : 1 <cr> ¥
# #
# #

BEERFEBBRRBRRIBAARRRBRIBERRRERHRBR G RHA AR AR E AR AR AR AR B AR R Y

Figure 3.4-16. Sample Problem Five Interactive Session (Continued)
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BREAFARAESRE BB U RO BFRR R HARBREEA R RRF R R AR RR R RRER IR H R
Enter new 2-character element (99=no more radionuclides): AM <cr>

Atomic number input can be up to & characters long.
Include metastable (M) and daughter (+D} designation, (i.e., TELZ27M+D)

Enter atomic number: 241 <cr>

Enter the quantity of AM241 in the inventory at start of
calculation (units: Ci/cu meter) : 1 <cr>

Enter new 2-character element (99=no more radionuclides): 99 <cr>
FRERTERHRE AR ARREBRRHERA BRI AR HARERE BN RR BRI EHREERTH AR THE R H

T W W Hh e e Ve e W Ve T W T
e T W Sk W We W Ve W e e e T

FRABHRERAREBARHRARBHRARAARIRRA AR EHARA BB RO ARIIRE AR HRR AR R R

# #
# #
# Radiological inventory (Ci/cubic meter): #
# #
¥ SR30 1.0 C5137 1.0 #
# AM241 1.0 #
# #
# #
# S e = et et b S} N 4 #
# #
# Do you wish to review or change the above parameters (N/Y)? <cr> #
# Do you wish to add radionuclides to the above inventory (N/Y)? <cr> #
# #
BERBERERHERRERERRRBRRRRARARRBRA AR AR AR RA R AR RR R R AR R H
RARRTHRRRABRTRRERER AR BRI RBHHRRR R ERRRH R AR R R BR AR R BRI AR
# #
# #
# #
# =t o nd i -m— o} — i — #
# Do you wish to review or change strata & erosion parameters(N/Y)? <cr> #
# #
# #
¥ #
# =i et~ i} A i b ] #
# Da you wish to review or change plants parameters (N/Y)? Y <cr> #
# #
# #
# #
BRRRRARHRAERREEARARERAERHRA R BT RARB AR N R R R ARG AR R R R R

Fiaure 3.4-16. Sample Problem Five Interactive Session {(Continued)
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FRERAFERRR AR A E AN E AR AR TR R AR RR AR FR AR QARG RRB R H TR AR

Two plant uptake of radicactivity models are available
to the user:

1 ~ Uptake based on the total mass of the plant

2 - Uptake based on the fraction of the roots in
contact with the radiocactive waste

The index of the current selection is 2.

—— — A ——— - -——

Do you wish to change this value (N/Y)}? <cr>

T T T Tk W W TR e W Y T W I
T e e Tk W HE Ve TR W TR TR Y TR

BERHBTRRRRRARFAPRARARAREHRARRESERAA TS RA R RSB BRE SRR RO E AR R RRATRRAE R OHH
BERRERERRREREARERAARIRATRBNA BB BT ARR AR BRI OB HRAR R HR AT RRRFRR B RSB ERRR#

The number of plant associations to be considered is 3
(maximum = 10),

A — — ot o W - - i i

Do you wish to change this value (N/Y)? <cr>

o W R T VR i TA YR Tk W W W YR
e e T T SR T W R W TR TR W e

FHBEEBRCRBRBRRHSRRAR AR TBHRARRBRE SR RRFAORERRRAHERA R TRARTRAECR AR AR AR HA

FRAREEHTBRERERB AR ERBAHTHTRERAT OB R PR RR R AR R RO R RR R R RARAR BB RIRBR BRI
# #
Plant No. 1: Cheatgrass Comm.

Do you wish to change any parameters for this ptant (N/Y)? <cr>

Plant No. 2: Rabbitbrush Comm.
Do you wish to change any parameters for this plant (N/Y)? <cr>

Plant No. 3: Sagebrush Comm.

¥
#
#
¥
#
#
#
#
#
# Do you wish to change any parameters for this plant (N/Y)? ¥ <cr>
#

#

#

#
#
#
#
#
7
#
#
#
#
#
#
#

FROBERERIBRATFHRRASRPHTEFARREBFRARRRB BB FRRAH BRSO HRARRERTEF AR BB RS R HH

Figure 3.4-16. Sample Problem Five Interactive Session {Continued)
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FARABARARBIABARAFABA TR RERRRRRTEB RN RIA RN RABA R RR R BB RH BB IH Y

¥ #
¥ #
# #
# #
# The name of plant association number 3 is Sagebrush Comm. #
# #
I #
# #
# Do you wish to change this value (N/Y)}? <cr> #
# #
# #
# #
# #
RRERRBRRRRERHBABHEI BB AR THA BB A R R E AR R AT F
FRERHRHARBHATB R FIAIRE R HEREARBHAAR R BRI #
# #
# #
# #
# #
# Plant No. 3: Sagebrush Comm. #
# The dry/wet weight ratio is 0.1500 (range: 0.0 to 1.0). #
# #
# —— - - e e e ———— #
# #
# Do you wish to change this value (N/Y}? <cr> #
# #
# #
# #
FERERHRHIAHAAAEBAA AR AR BRI E RN R BB HA R BB AR H#

ARARABAARRAR R AR AR HA R R ER RN R AR ERH R TR BRI AR AR B AR H

#
#
#
Plant No. 3: Sagebrush Comm. #
#

The number of phases of succession are 3 #
{maximum = 5). #
#

#

#

#

#

#

#

Do you wish to change this value (N/Y}? <cr>

T e W Ve TR e Ve T W W T W e

FERAFRBEARRABARARHARRA AR AR BRI A AR BB R FH B RR AR R BRAH BB R

Figure 3.4-16. Sample Problem Five Interactive Session (Continued)
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RRBERERRREBRRNEBRRARRRR AR RN R AR RN ERR AR A ARG RN AR RS

- ——— v o T o o ——— ——

Do you wish to change this value (N/Y)? <cr>

#
# NOTE : Ending year for final successicnal phase MUST be equal to #
# or greater than the number of years simulated ( 500 ). #
# #
¥ #
# #
¥ Plant No. 3: Sagebrush Comm, #
# #
# The year of endpoint of successional phase 1 is 10 #
# (range: 1 to 5000, ¥
# #
# #
# #
#

BERABAARAERI AR RARRRA AR AR AR A
BHERRARAR AR AR RR A IR AR AR RH AR AR AR N4

# ¥
# #
# Plant No. 3: Sagebrush Comm. #
] ¥
# The year of endpoint of successional phase 2 is 30 ¥
# (range: 10 to 500). #
¥ #
B mmmmmm e e e e e e e e #
# #
# Do you wish to change this value (N/Y}? <cr> #
# ¥
# ¥
# #
FERERARBARFIRBEIARA T RBRIRT BRI R AT IR BB EH I RRRA ARG BERA R H

FRURKEBARERARTR AR NRA BTN AR R A AR R AR A8 H
#
PTant No. 3: Sagebrush Comm,

The year of endpoint of successional phase 3 is 500
{range: 30 to 500).

e ——— - - ——r— —————

0o you wish to change this value (N/Y)? <cr>

e W W VR W Y VR e W Y W W YR W

#
#
#
#
#
#
#
#
#
#
#
#
#

FRBHRRURRI AR BRI RAR BRI REA R RRRE R RE R AR BRI R AR

Figure 3.4-16. Sample Problem Five Interactive Sessjon (Continued)
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FREFERRRREBERDHABAAREABRRREAB A RAAA R RE AR OB A OB RO AR AR AR A

Plant No. 3: Sagebrush Comm. Successional Phase : 1

#
#
#
#
# The root te shoot ratic is 5.0000 (range: 0.0 to 10.0).

O — e o e e e e e e e e e
#

#

#

#

#

Do you wish to change this value (N/Y)? <cr>.

e R T VR T Ve Ve VR W T W

RERRRABRRRHBHRRRARHRRAAARRRIARRRRA AR RRGHIARRRBHARRRBHBARRBHBRA TR AR RAR

FERRERHBHRRBHBHRRBHHRRHBARHRARRRARI AR R RR AR IR R R AR R R R AR
#

(...The sequence of questions for Successional Phases 1 and 2 has
been omitted for the sake of brevity...)

W W T TR VR YR TR T VR R R R TR e T

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#

FREZESRARBEBH RN RBRERRIARRBRA A RATIARR AR ERR BN RRHRRHHARAARAARA RS BRHH
FERERFRRARERBRRARRAAREAARRA R RRRA SRR RRH R RIRAA AR AR R R B RA A A

Plant No. 3: Sagebrush Comm. Successional Phase : 3

The root to shoot ratio is 5.0000 (range: 0.0 to 10.0).

oS S s A e P B ey e Pl S B g e B S e by B e e B By T e e e S o e e ek A S B B e S B B B B vy

Do you wish to change this value (N/Y}? <cr>

Fh W Wk W B W e TR W R BR B W W
T e ke R W T R T R e W e T W

RERFURRARGERARBABH BB AR REREAAARIIRREBH R BABRHBARA R BB O EHAARBRRBHERRAH

Figure 3.4-16. Sample Problem Five Interactive Session (Continued)
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BERRGRERRBRRRERBHERFRERRRRRBRRRARARRRRRARHHBGRIO BB BR AR AR AR AR SRR R AR R R E

Plant No. 3: Sagebrush Comm, Successional Phase : 3

The total net annual production 1is 117.00 grams(dry)/sq meter/year
{range: 0.0 to 1.E6).

e o . T = T <5 ) B i i

Do you wish to change this value (N/Y)? <cr>

T WR B TR OTR B R TR TR TR W W
T Wk R VR VR TR PR TR R TR TR TR W

BERFRABORAARABEE DR R AR H B R AR HA B RR AR AR A BRI AR R HI R F AR B AR A
FREARARAARRARBRERAROHBHR AR AR AR R AR BB H

Plant No. 3: Sagebrush Comm. Successional Phase : 3

The proportion of the production recycled each year is 1.00
{range: 0.0 to 1.0).

e . T ik By o T T T " oy T S S S S o T T S S . T T T ey T T T

Do you wish to change this value {N/Y)? <cr>

F e VR TR R TR VR TR TR TR TR YR B
W T VR B SR VR W RR VR T W W W

HRAEEH A RHRARH RN BT RARTH AR R ER AR H AR AR ARHRA AR AR AR AR IR
FHRABRRABA BRI REARERREERRHRRH R REARHA BRI AR AR BB AR AR AR

Plant Ne. 3: Sagebrush Comm . Successional Phase : 3

Production during a successional phase may be :
0 = constant
1 1inearly increase or decrease

The default for this phase is 0.

e Wk e B T e o il o T o —— ———— ————— -

Do you wish to change this value (N/Y)? <cr>

i W W T R TR R TR T W YR W W
Hh S W W Wk FR W W RE B VR TR W

BARGRAARAARRBA AR AR AR R B R R AR AR BAARRAHRBRAAEHR AR

Figure 3.4-16. Sample Problem Five Interactive Session (Continued)
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FRFFERRRERIERRERRRHARREEHAHRNERRRRRNRTRERRRARERRRRRRE BB EE R AR RREHER R CHRER
Plant No. 3: Sagebrush Comm . Successional Phase : 3

The proportion of the biomass recycled during a successicnal phase may
be:
0
1

constant
Tinearly increase or decrease

The default for this phase is O.

- o 0 e S o i o — i

Do you wish to change this vatue (N/Y)? <cr>

# #
# f
# #
# #
# #
# #
# #
# #
# #
# #
# #
# #
# #
# #

FEVRFRARBRRRRRVETRRRHRBBRRARARIREAR RO RRERRRFHREARARB AR RRERRRRARRRAARR

FERRERHARRREHRERRAR AR RRRRR R R RA TR R R RB AR R ER R RERAR IR RFRR BRI AR

# #
# #
# #
# #
# Plant No. 3: Sagebrush Comm . Successional Phase : 3 #
# #
# The maximum rooting depth is 2.0000 meters #
# (range: 0.0 to 1.E6). #
# #
£ - e e e e e e e e e e e e e e #
# #
# Do you wish to change this value (N/Y)}? <cr> #
# #

FERRARRRRBERRRERERRRGRRERRO IR RRER R ARERE R R AR AR RN RRFRARR AR E AR RR RN
ARERRVRRRBARRRERERRAERIRARERARITRRARE RO RARERR AR AR RARERRRB AR ORRARRBRH

# #
# #
# Plant No. 3: Sagebrush Comm . Successional Phase : 3 #
# #
# The proportion of roots in strata 1 is €¢.6100 #
# (range: 0.0 to 1.0). #
# #
¥ - - e e e e e e e #
¥ #
# Do you wish to change this value (N/Y}? Y <cr> #
# Enter new value: .5 <cr> #
# ¥
FREFBIRRARRERRRARBFRERRRRERARHIR AR RRRERARRRRA RV AR RRRGR R ARG HRER ARG

Figure 3.4-16. Sample Problem Five Interactive Session (Continued)
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FERFORBARENARIARERERRRRFERARRRARARAF AN R SRR AR RS RBR PRV H R BB R R R

Plant No. 3: Sagebrush Comm . Successional Phase : 3

The proportion of roots in strata 2 is 0.2300
(range: 0.0 to 1.0).

W T ekt g e . T i T o o o - — —— —— ———

Do you wish to change this value (N/Y)? Y <cr>
Enter new value: .2 <cr>

W W e R AR YR VR R Ve VR TR W ¥R

#
#
#
#
#
#
#
#
#
#
#
#
#

BRAGRAGHREBN AR BRI BRI REIRRRRARAR BB EIRERERY R AR B A BRI REI AR BRI AR B RR 44

S TEE S EE S S ETEF SRS PSS A S FE SIS S p A P S E L s T SR a i dE T

# #
# #
# Plant No. 3: Sagebrush Comm . Successional Phase : 3 #
# #
# The proportion of roots in strata 3 is 0.1100 #
# (range: 0.0 to 1.0). ¥
# #
£ - ————————— —————————————— #
# #
# Do you wish to change this value (N/Y)? Y <cr> #
# #
# Enter new value: .1 <cm> #
# #
BESRIRBIGRAENRHAIARHBRATRSEARERBRNRANAV RS R RRAR AR B BRR R AV ARG HEFATHN NI R

BREGABRARHBYRAR BN AARAVRB RSN RIRER AR AR AR RN AA IR AR B RR R AR AV R AR A

Plant No. 3: Sagebrush Comm . Successional Phase : 3

The proportfon of roots in strata 4 {is 0.0500
(range: 0.0 to 1.0).

———— et . T T o o T S B T - Wi . o A oy T A2 - - ——

Do you wish to change this value {(N/Y}? Y <cr>

#
#
#
#
#
#
#
#
#
#
#
Enter new value: .2 <cr>» ¥
#
#

T R R B PR TR W e T W VR T Y R

BFRARGABIRBIRABHRENRIGHH BRIV RER BRI ERENRARARB RSO AR A H R AR RA N

Figure 3.4-16. Sample Praoblem Five Interactive Session {(Continued)
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FREFRRBERBRABRAFRRREREBRBRHE A HFRERVRRRARIBTRARRR AR RBRARHH B AR HR AR

# #
# #
# #
# e et e e e #
# Do you wish to review or change plants parameters {(N/Y}? <cr> #
# #
# #
# #
# = e e et #
# Do you wish to review or change animals parameters (N/Y}? Y <cr> #
# #
# #
# #
FREABERTRERRTHRA R RTRARA AR BB RARTERARRR AR B R AR

REHEGHHEAER RIS RATR NI EREA R BA TR REA AR EA ARG ARR R IR AR R A

The number of animal species to be considered is 3
(maximum = 10),

e A T ot i g S i s e e P N B o e 8 e e R S T e e R o e e e e AP P S

Do you wish to change this value (N/Y}? <cr>

T W W T W R TR TR VR TR W T VR R
T e T Ve Ve T T T VR YR T VR R W

FEREERERERRORRRRARERA BT RE AR R B BB BRI BB R
FRARERARPHRHRRR R RRERIRBARAERERBRRRAH BB R BA BB RBERAR BRI RARR RS HARARA R B #

Animal No. 1: Pocket Mice
Do you wish to change any parameters for this animal (N/Y)? <cr>

Animal No. 2: Badgers

#
#
#
#
#
#
#
#
# Do you wish to change any parameters for this animal (N/Y)? Y <cr>
#

#

#

#
#
#
#
#
#
#
#
#
#
#

FERBHRARRERBHBRABE RN RHRBHRERRAEARARARRRBARA AR BR BRI BRI R R

Figure 3.4-16. Sample Problem Five Interactive Session (Continued)
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FERRARARRATHRHRABHRREFH R RH AR R AR RE AR H AR R RN AR R ARG B

# ¥
# #
# #
# The name of animal number 2 is Badgers #
# #
o -- - ¥
] #
# Do you wish to change this value (N/Y)? <cr> #
# #
# #
# ¥
] #
BETERERERERHRR AU RN R HBURRRR A ER BRI RH AR BB F AR AR R B RHEA ¥

BRERERRFARBRRRRERARRR BT FH BB HA R R B RRR AR R BRH AR TR ARH R BRRRRHERHY

The total amount of material brought to surface during
the tirst year of activity by Badgers
is 0.21 cubic meters/hectare {range: 0.0 to 1.E6).

I ———— o o T S fg e i i —— — ——

Do you wish to change this value (N/Y)? <cr>

W W W Ve W P Ve Th TR W Ve Ve W
e W Ve T T Ve Ve Ve W YR Te TR W

BERERRRHARBRRA AR LR IR EBR R R UR BRI RE B R AR R AR RRARERRBRRRR AR W
RS a S T s d S A s S R A s d s S A S i i E

The activity index of Badgers after the first year
is 1.000. This index relates the activity in

subsequent years to the activity in the first year.

The first year has an index of 1.0.

e e o T S e B S B DA B e s . B Y o . T S o i e e S e S S S —

Do you wish to change this value (N/Y)? <cr>

T W P W Ve W W TE T W W B TR T
T T Ve W VR TR TE R T T TR W W T

BRRHERRAREBEARRHARRRRRERHRERERERRERN AR RERERR PR RRER PR ACH BRI RER BRI RN

Figure 3.4-16. Sample Problem Five Interactive Session (Continued)
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TIPS RN RS R R A S A E S A S A S A s e

¥ #
# #
# #
# The depth of activity for Badgers is 2,0000 meters #
# (range: 0.0 to 1.E6). #
# #
I e ity e #
# #
# Do you wish to change this value (N/Y)? <cr> #
# #
# #
# #
# #
BHERERERERERARE AR R R RHAAFER TR BB R AR BB TR TR RRR BRI R BAHE

FRARHREARRIHRRARRRERAAHHRRARARA BRI RV A R R R R H R R AR A A

# #
# #
# #
# #
# The proportion of material (i.e, soil and wastes) #
# moved by Badgers from strata 1 #
# to the surface is 0.7000 (range: 0.0 to 1.0). #
# #
B e e e e e e e e e e #
# #
# Do you wish to change this value (N/Y)? <cr> #
# #
# #
BRERAHHRARRAABH BB HFH R RRBAR BB TR AR B R AR BRI R

BRRRRARRRARERIRE R RHRHE AR AR SRR AR R R B R R AR AR R

# #
¥ #
# The proportion of material (i.e, soil and wastes) #
# moved by Badgers from strata 2 #
# to the surface is 0.1500 (range: 0.0 to 1.0}. #
# #
B e e e e e e e e #
# #
# Do you wish to change this value (N/Y)? Y <cr> #
# #
# Enter new value: .2 <cr> #
# #
BREFERERHBFBARAEARRAREERE R R R BRI R R R R R R 8

Figure 3.4-16. Sample Problem Five Interactive Session {Continued}
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FHARBABHAAAEH AT BARBAFARAR AN A RRR B EARRR AT AN R AR AR BB AR AR R R

#
#
#
The proportion of material {(i.e, soil and wastes) #
moved by Badgars from strata 3 #
to the surface is 0.0500 (range: 0.0 to 1.0). #

#

¥

——— ————— T ———— = T e o S . e e B e A o S s T o o

Do you wish to change this value (N/Y)? Y <cr>

He T W e RE R TR W Y W T T T W

#
#
#
Enter new value: .1 <cr> #
#
#

FHBHAARHEARRRBAEAARIBRRERRI BRI ERH IRV B R RH R AR AR RH AN R BRI AR

FRABBRERARIEBEIRIRERBHRIFI AR BERRERRBERARRERHRARERRHRORI BRI ERI BB BB IR Y

# ¥
¥ #
# The proportion of material (i.e, soil and wastes) ¥
# moved by Badgers from strata 4 ¥
# to the surface is 0.1000 {range: 0.0 to 1.0). #
¥ ¥
I e e e e e e e #
# #
# Do you wish to change this value (N/Y)? Y <cr> #
# #
# Enter new value: 0 <cr> #
# #
BHRHBBHERFRHGERABEHERERERERER BB REBRR AR SR E AR H B AN R R AR B AR
BREEHEERGBERFIRBBEARIRIRBBRBFRRRERERRRRAERERRRAERERERHBRRIRERBERIRERBHERERAR
¥ #
# ¥
# #
# Animal No. 3: Harvester Ants #
# Do you wish to change any parameters for this animal {(N/Y)? <cr> #
# #
# #
# #
# - =t S e b e =~ #
# Do you wish to review or change animals parameters (N/Y)? <er> #
# ¥
# #
# #
BEREREREBREABBRIRARFBRRERIRAFEAARHEARBRERARRFA DI RRIR TR HERARAERRRAHERARER AR

Figure 3.4-16. Sample Problem Five Interactive Session (Continued)
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L6°¢

SAMFLE PROBLEM FIYE

Frogram :BIOPORT Run :26-JUN-84 09:51:37
Yersion :6/20/84

PLANT MODEL : Only Blomass in Contact with Waste

$imulation Perfod {years) : 500
Strata Identification : DEPTH ¥OLUME CODE
surface 0.00E+0D {0)
0.5m 0.50E+04 (1)
1.0m 0,50E+04 (2]
1.5m 0.50E+04 131
inventory 0.65E+05 {4)
Number of piant associatfons 3 Number of animal species 3 3
Erosfon constant cm/yr (high) : 2.30000 {1ow) : 0.00coo
High erosfon - startinmg year 1 guration H 4
frequency H 600
Conversion for m3 to gm b 0.170000E+07
Converstion faor Cisha to pCi/sm2: 1.00E+D8
Radionuclide input fnventory ELT. WT. (CI/M*®*3)
SR 490 0.100E+01
cs 137 0.100E+01
AN 24] 0.100E+01

Title of radfonuclide master 1ibrary:
ONSITE/BIOPORT RADIONUCLIDE MASTER DATA LIERARY 1-JUN-84 RAFP

Radfonuciide parent and daughter parameters:

ELT. WT.DECAY CNST CONC RATIO CURIES

SR 90 0.243€-01 0.200E+00 0.650E+Q5
Y g0 0.948E+02 6.250E-02 0.000E+00
Gs 137 0.230E-01 0.200E-02 0.650E+05
BA 137M 0.143E+06 0.500E-02 0.0Q0E+00
PO 241 0.4BlE-01 0.250E-03 0.000E+QO
AM  24] 0.160E-02 0.250€-03 0.650E+405

Decomposition half time of package (years): 70.0

No. of years of package storage prior to beginning of scenarig: 10.0

Figure 3.4-17. Sample Problem Five BIOPORT Report



B6°E

PLANT ASSOCILATIOM - Cheatgrass Comm
Number of Successional Phases 3

Intervals for succession lyrs}
Rocot/shoot ratic

Range of roots (m)

Net annual production [gmidry)/m2/yrl}
Recycle rate for each phase

Linear changeibiamass){0=no,l=yes}
Linear changelrecycle}{0=no.l=yes)

£ Root distribution by strata

Strata : 1

Strata : 2

Strata : 3

Strata : 4
PLANT ASS0CIATION - Rabbitbrush Comm
Humber of Successipnal Phases 3

Intervals for succession {yrs)
Root/shoot ratio

Range of roots (m)

Net annual production [gmidry}/m2/yrl)
Recycle rate for each phase

Linear changef{biomass){(=no,l=yes)
Linear changelrecyclel) (0=no,l=yes)

¥ Root distribution by strata

S5trata : 1

Strata : 2

Strata : 3

Strata : 4
PLANT ASSQCIATION -~ JSagebrush Comm
Number of Successfonal Phases 3

Intervals for successian (yrs)
Root/shoot ratio

Range of roots (m)

Net annual production [gmidry)/m2/yrl}
Recycle rate for each phase

Linear changefbiomass){0=no,l=yes)
Linear changselrecyciel{0=no,l=yes}

% Root distribution by strata

Strata : 1
Strata : 2
Strata 3
Strata : 4

Dry/wet weight ratio =

10 30
6.750000 0.750000
2.0 Z2.0
272.000 0.000000E+00
1.00 1.00
0 0
0 G
0.7200 0.7200
0.1700 0.1700
0.6700 0.0700
0.0400 0.0400

Dry/wet weight ratio =

1¢ 30
3.00000 3.00000
2.0 2.0
0.000000E+Q0 104,000
1.00 1.00
0 0
0 0
0.5650 0.5650
0.2450 0.2450
0.1350 0.1350
0.0550 0.0550

Dry/wet welght ratio =

10 30
5.00000 5.00000
2.0 2.0
0.000000E+00Q 0.000000E+0C
1.00 1.0D
0 0
0 ¢
0.6100 0.6100
0.2300 0.2300
0.1100 0.1100
Q.0500 0.0500

0.1500

500
0.750000
Z.0
0.000000E+00
1.60
0
0

0.7200
00,1700
0.0700
0.0400

0.1500

500
3.00000
2.0
0.000000E+400
1.00
4]

o

0.5650
0.2450
0.1350
0.0550

0.1500

500
5.00000
2.0
117.000
1.00
s}
0

¢.5000
0.2000
0.1000
0.2000

Figure 3.4-17. Sample Problem Five BIOPORT Report (Continued)



66°¢

ANIMAL SPECIES - Pocket Mice

Amount of materfal moved (m3/ha! 0.100000 Activity r
Degree of activity by phase = 1.00040 0.8750
Proportion of materialmoved to surface by strata

1 2 3 4
¢.7000 0.2000 0.0500 Q.0500
ANTIMAL SPECIES =~ Badgers
Amount of materfal moved {(m3/ha) 0.211000 Activity r
Degree of activity by phase = 1.0000 1.0000
Proportion of materfalmoved to surface by strata

1 2 3 4
0.7000 0.2000 0.1000 0.0000
ANIMAL SPECIES -~ Harvestar Ants
Amount of material moved (m3/ha) ¢4.100000 Activity r
Daegree of activity by phase = 1.0000 1.0000

Proportion of materialmoved to surface by strata

1 2 3 4
6.7000 0.1000 0.1000 0.1000

Input prepared by %4
Input checked by g{

ange (m)

ange (m}

ange (m)

N



gol'g

Simulation for YEAR

Element

SR 90
Y S0
CS 137
BA 137M
PU 241
AM 241

Total

Simulation for YEAR

Element

SR 90
¥ 90
Cs 137
BA 137M
PU 241
AM 74l

Total

Simulation

Element

SR 90
Y 90
Cs 137
BA 137M
FU 24l
AM 241

Total

1

Eroded

0.68E-03
0.7TE-D4
0.76E-D4
0.80E-D4
0.00E+Q0Q
0.72E-D4

¢.9BE-03

100

Eroded

cooooo

0.

for YEAR

LO0E+DD
LGOE+DD
LO00E+0D
LO0E+OQ
L0QE+GD
QO0E+O0

00E+00

200

Ercded

e

Figure 3.4-17.

0.00E+DD
0.00E+D0
0.
4
0
0

0QE+00

L00E+00
LQ0E+00
.QDE+DD

L00E+00D

S

o]
0
0
o
0
o

0.

Total

urface

LOOE+00
LQOEHD
.QDE+0Q0D
LOOE4QD
.00E+00
LOOE+QD

0QE+D0

Total

Surface

LO0E+QQ
OOE+00
LOOE+0D
LODE+DD
LOQE+DD
LODE+CQ

DoooOo o

=]

LOOE+QQ

Total

Surface

0.00E+DD
0.00E+DO
0.00E+00
0.00E+00
0.00E+0D
0.00E+DD

0.00E+DQ]

Curies / Ha

0 -
0.50

.14E-01
L16E-02
L16E-02
L17E-D2
.00E+Q0DQ
.15E-D2

oODoOo0o 0
oooQoa

L=}

Curies / Ha

0.50

L2Z2E+01
LZ1E+D]
.BBE~01
JBAE-01
.D0E+00
LSS5E+00

oo aO0

(e

LSDETOL

Curfes / Ha

0.50

0.59E+00
0.59E+00
0.28€-~01
0.27E-01
0.00E+00C
0.13E+0]

0.26E+401

$

.20E-01 O,

SO0 0o s

[ R el W e ]

trata (m}
0.50 ~ 1.00 -
1.00 1.50
JI1E-02  0.45E-03
L14E-04 0.56E-05
J11E-04 0.45E-05
LZHBE-04 O0.11E-04
LO00E+00 0.00E+00
.14E-05 O.%5BE-06
11E-02 0.47E-03
Strata (m)
0.50 - 1.00 -
1.00 1.50
JBOE+00  D.30E+Q0
LSQ9E+00 0 0 L30QE4O0D
LIBE-0Z2 0.37E-02
JJ3E-0Z 0.36E-02
LO0E+Q0 O.00E+0D
.89E-0Z2 0.42E-02
L12E+01 0 QLELE+G0
Strata (m)

Q.50 - 1.00 -
1.00 1.50
.17E+00 0.B2E-D1
L16E+00 0,82E-01
L29E-02 0O.14E-02
L27E-02 0.14E-02
LDOE+QQ  0.00E+D0
.25E-01 ©,11E-01
LIGE+QQ  0.1BE+OD

=

Sample Problem Five BIOPORT

Avajlable Contained
Inventory Inventory

oo B v e o Y e}

o

.BRE+D4
LB5E+04
BHEE+04
LB2E+04
LOBE+Q0
EBTE+04

J33E+05

Available Contained
Inventory Inventory

.3BE+D4
.38BE+04
LA3E+DS
L41E+04
QOE+0D
L37E+05

oo ooD o

[}

LE3EHDS

Avallable
Inventory

C.A44E+03
0.44E+403
0.57E+03
0.54E+03
0.00E+00
0.41E+D5

0.43E405

[ o - R T O e}

=]

LBTE4OE
LE7E+405
_STE+0S
.G4E+05
LOO0E+0D
L5BE+OD5

.2BE+CH

e R T e B e 3

Contained
Inventory

S OLooa

=]

L19E+04
JASE+04
LZ22E+04
LZLE+D4
LO0E+OD
L19E+05

JZTE+QS

LB3E+D2
LBIEHDZ
.BZ2E+02
JJTE+D2Z
Q0E+0D
B9E+04

H2E+04

MAXT
Input

G.14E+07
0.16E+06
0.16E+D6
0.17E+06
G.0CE+QQ
0.15E+06

MAX]
Input

ZZ2Z2E+0G
LZ21E+(9
LBBE+GT
LBAE+07
LOO0E+Q0Q
.55E+08

[ e e o N R }

MAX T
Input

0.59E+0B
0.59E+08
0.2BE+07
0.27E+07
0.00E+00
0.13E+09

Report (Continued)
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S5imulation for YEAR 300

Element Ercded
SR 90 0.00E+QQ
Y 90 0.00E+0C
€S 137 0.00E+Q0
BA 137M 0.00E+00Q
PU 241 0.00E+00Q
AM 241 0.00E+0QC
Total 0.00E+00D
Simulatiaon for YEAR 500
Elemant Ercdad
SR 80 0.00E+DO
¥ 80 0.00E+0Q
Cs 137 0.00E+00Q
BA 137M 0.00E+D0
PU 241 0.00E+00
AM 241 0,00E+00
Total 0.00E+QQ
Simulation for YEAR 83
Elemant Ercdad
SR 90 0.00E+0C
¥ 60 0.00E+DQ
Cs 137 0.00E+00
BA LITM 0.00E+00Q
PU 241 0.00E+CD
AWM 241 0.00E+0Q
Total 0.00E+00

Figure 3.4-17.

§

0
Q

Lo B e - e

o

Total Curies 7/ Ha

urface

L00E+00
+QOE+DD
LQUE+QD
L0QE+0D
LQ0E+QQ
L.Q0E+QD

LQOE+DQ

Total

Surface

0.00E+00
0.00E+0D
0.00E+00
0.00E+Q0
G.00E+DD
0.00E+DO

0.00E+00

0
Q

0.

o]
0
Q

g.

0 -
0.50

+85E-01
WG5E-D1
78E-02
T4E-02
LOO0E+DD
L20E401

22E+01

o}
0

[ R e o

(=]

Curfes / Ha

g.50

0.45E-02
0.45E-02
0.34E-02
Q.32E-02
0.00E+00
0.28E+01

0.ZBE+D1

Maximum Year

Surface

0.00E+Q0Q
0.00E+0QQ
0.0QE+Q0
0.00E+QQ
0.00E+0Q0D
0.00E+DOD

Q.00E+0Q0Q

0.50

0.23E+01
0.23E+D1
0.96E=-01
0.91E-01
0.Q0E+0Q0C
0.42E+00

0.52E+01

Strata (m)
g.50 - 1.00 -
1.00 1,50

J27E-01 0.13E-01
+27E-01 0.13E-01
.11E-02 0.55E-03
10E-02 0,52E-03
LQ0E+00 0.00E+00
.40E-01 0.17E-01

L95E-01 0.44E-01

Strata (m)

0.50 - 1.00 -
1.00 1.50
0.10E-02 0.53E-03
0.10E-02 0Q.53E~D3
0.68E-03 0.36E-03
0.65E-03 O0.34E-03
0.00E+00Q O0.0CE+Q0D
0.64E-01 0.Z24E-01

o

.67E-01 0.Z5E-01

Strata (m)
0.50 ~ l1.00 -
1.00 1.50

0.65E+00 0.32E+00
0.63E+00 O.32E+Q0
0.77E-02 (Q.39E-0Q2
0.76E-02 0.3BE-Q2
0.00E+00 O0.Q0E+0Q0
0.65E=-02 0.31E-02

0.13E+01 0.65E+00

Available Contafned
Inventory Inventory
0.42E+02 0,Z20E+01
0.42E+02 0,20E+01
0.62E+02 O0.30E+D]
G.59E+02 D.Z9E+0]
G.00E+00 O0.00E+00Q
O.38E+05 0.19E+04
0.39E+05 §.19E+04
Avatlable Contalinsd
Invantory Inventory
0.34E400 0©,22E-02
0.34E+00 0.22E-02
0.65E+00 O.42E-02
0.62E+00 0Q.40E-02
0.0GE+00  0O.00E+00
G.29E+05 0,19E+03
0.29E+405 O.19E+03
Avallable Contained
Inventory Inventory
0.52E+04 O0.34E+04
0.52E+04 Q.34E+04
0.S8E+04 0.38E+04
0.55E+04 0,35E+04
0.00E+0Q CO.0OE+0Q
0.34E+05 0.23E+05
0.56E+05 O0.37E+05

MAXT
Input

0.95E+07
0.,95E+07
0.7BE+D6E
0.74E+06
0.00E+0D
0.20E+09

MAXTI
Input

JABE+06
LA45E+06
L34E+06
3 ZE+HQE
JODE+QQ
LZBE+D9

OO o0 o

MAXT
Input

0.23E+09
0.23E+D9
C.96E+D7
0.91E+07
0.00E+00
0.42E+08

Sample Problem Five BIOPORT Report (Continued)
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MAXT - Maximum Annual Dose Calculation VYersion VAXZ.2 25-APR-84
Executed on 25-AUG-84 at 17:5h:39

Case title:SAMPLE PROBLEM FIVYE : BIOPORT Simulation year 1
RADIONUCLIDE CHAIN LIBRARY USED: RADIONUCLIDE MASTER DATA LIBRARY /w TRANSLOCATION CLASSES, 6-APR-84 RAP
DOSE FACTOR FILES USED FOR THIS CASE:
*20 FOOD-LEAF: Leaf Incremental Dose Factors for the ONSITE/BIQPORT
#2721 FOQD-SOIL: 5071 Incremantal Oose Factors for the ONSITE/BIOQOPORT
*22 SHALLOW EXTERNAL: ONSITE/BIOFPORT EXTERNAL DRFS FOR SURFACE (PLAWE SOUR
%23 DACRIN-INHALATION: DOSY DOSE INCREMENT FILE ONSITE/BIOPORT ENY. 16-APR-B4 RAP

BIOPORT INVENTORY FROM:
SAMPLE PROBLEM FIVE

DOSES CALCULATED FRODM 0 TO 49 YEARS FOLLOWING TIME ZERO

FPATHWAYS INITIALIZEO FOR DOSE CALCULATIOHNS: SPECIAL PARAMETERS INITIALIZED:
FARM PRODUCT INGESTION: ON
INHALATION OF RESUSPENDOED MATERIAL:0N
AQUATIC FOODS INGESTION: OFF INVENTORY DILUTION FACTOR: 1.00E+00
DRINKING WATER INGESTIOM: QF F DECAY OF RIVER RELEASE SOURCE TERM NOT PERFORMED
CONTINUING ATMOSPHERIC DEPQOSITION OFF DECAY OF AIR RELEASE SCURCE TERM NOT PERFORMED
EXTERNAL FROM BURIED WASTES OFF SITE x/Q: 0.00E+0Q
EXTERNAL FROM SURFACE CEPOSITS: ON SPECIAL TNHALATION MODEL NOT USED
FARM PRODUCT PARAMETERS USED:
FRACTION OF ROOTS IN UPPER 50IL: 0.10E+01 TRRIGATION RATE: O.Q00E+Q0L/M¥*2/M0
FRACTION OF ROOTS IN BURIED WASTE 0.00E+00 MONTHS PER YEAR IRRIGATED: 0

FRACTION OF TOTAL DIET GROWN ON SITE: !.00E+00 RIVER DILUTION FACTOR: 1.00E+DOYR/L
YEARS OF IRRIGATION WITH CONTAMINATED WATER PRIOR TC
THE DOSE CALCULATIONS: 0

EXTERNAL EXPOSURE PARAMETERS USED:
RATID OF EXTERMAL CONTAMINATION IN SURFACE SOIL TO SUBSURFACE SOIL 1.00E+00

XFACT MODIFICATION: 1.33E-11

INHALATION PARAMETERS USED:
MODIFICATION FACTOR , RINH: 3.00E-01
(EQUIVALENT TO BREATHING RATE OF 230 CC/SEC FOR 2630. HR/YR}
RESUSPENSION MODEL USED FOR CALCULATING AIR CONCENTRATION: ANSPAUGH
AVERAGE AGE OF MATERIAL ON GROUND AT TIME ZERDQ: 2.00E+01 YEARS
TOP 1.0 CM OF THE CONTAMINATED SURFACE LAYER IS AVAILABLE FOR RESUSPENSION.

ORGANS FOR WHICH DOSES ARE CALCULATED (SAME ORDER AS SOLUBILITIES GIVEN BELOW}:
TOTAL BODY

INPUT PREPARED BY

Figure 3.4-18. Sample Problem Five MAXI1 Output
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INVENTORY FOR YEAR
RELEASE TERMS
NUCLIEGE

SR
Y

CS
BA
PU
AM

a0
90

137

137M

241
241

RADIONUCLICGE

90
90
137
137M
241
241

RACIONUCLIDE

SR

90
90
137
137M
241
241

100 OF BICPORT SIMULATION.

ORGAN SOLUBILITY CLASSES

R MY e
Loote B i s e s
Do o oo o

SO oo O

oo O a0 D

SCIL SOURCE IRRIGATATION/ AGQUATIC
(PCI/MX%Z) (PCI/L )
2.20E+08 0.00E+00
2.1DE+08 0.00E+00
8.80E+06 0.00E+Q0
8.40E+06 C.00E+00Q
0.00E+0D 0.00E+0D
5.50E+07 0.00E+00

50IL,AIR, AND WATER CONCENTRATION SUMMARY FOR THE YERR

SURFARCE SOIL
PCI/M2

2.20E+08
2.10E+08
8 .BOE+06
8.40E+06
0.00E+DO
5.50E+07

DEEF 50IL
PCI/M3

0.00E+0Q
0.00E+DD
0.00E+CC
0.00E+00
0.00E+QQ
0.00E+D0Q

AIR
FCI/M3

1.87E-02
1.78E-02
T.4TE-04
T.13£-04
¢.00E+00D
4.67E-03

IRRIGATION
PCI/L

L00E+QD
.00E+00
L00E+DD
.Q0E+D0C
LQOE+0D
LOO0E+GO

oo oo oOoD

SCIL,AIR, AND WATER CONCENTRATION SUNMMARY FOR THE YEAR

SURFACE SOGIL
PCI/M2

6.6B8E+0Q7
6.68E+07
2.B5E+06
2.70E+406
0.00E+00
5.08E+07

Figure 3.4-18.

DEEF 50IL
PCI/M3

0.00E+0D
0.00E+00
0.00E+0D
0.00E+00Q
0.00E+0QO
0.00E+00

AlR
PCTI /M3

.47E-03
L47E-03
.91E-04
.81E-04
L00E+0Q0
3.41E-03

Lo BTl -

IRRIGATION
PCI/L

LOOE+OD
.00E+00
.ODE+DD
.DO0E+00
LO0DE+OD
0.00E+00

e B B e B e B e

o

{

0
0
0
0
0
0

DRINKING WATER

PCI/L)

.Q0E+00
LDO0E+QD
LO0E+00
L00E+00
LO0E+D0
.00E+00

DRINKING WATER
PCI/L

0.00E+0D
L00E+00Q
LO0E+0DQ
L00E+D0Q
L.Q0E+00
L00E+QQ

[ It o on ot o )

49

ORINKING WATER

PCI/L

0
0
0
0
0
0

LO0E+00
L00E+00
LO0E+00
LO0E+0D
LODE+00
L00E+0D

Sample Problem Five MAXI1 OQutput (Continued)

ATM,

RELEASE

{CL/YR]

0.
.00E+DQ
.Q0E+0D
LOOE+OD
LO00E+00
.COE+OD

[ R B I e

DOE+QD
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SAMPLE PROBLEM FIVE : BIOPQRT Simulation year 100

MAXI, ¥ersion YAX2.2 19-JUN-B4 executed on 25-AUG-B4 at 17:55:39
BOSE RESULTING FROM CONCENTRATIONS AT YEAR 100 OF BIOPORT SIMULATION,

MAXIMUM ANNUAL DOSE SUMMARY FQOR THE YEAR 30 FORTOTAL BODY

EXPOSURE PATHWAY

INGESTION INHALATION EXTERMNAL AQUATIC FOOD DRINKING WATER

RADIONUCLIDE REM % REM % REM % REM % REM %

SRGJ 3.95E+01 39 5.34E-05 13 4,23E-05 Q O.COoE+D0 0 0.00E+O0 0

¥ 99 1.93E-08 0 1.59E-08 1] 2.6B8E-03 17 0.00E+0D o] 0.00E+00 0

C8137 9.5%3E-04 g 1.68E-08 0 Z2.41E-06 0 0.00E+0QD 0 0.00E+DO 0

BAL3TM 0.00E+DD a 1.65E-14 0 1.22E-02 77 G.00E+00 a 0.00E+Q0 G

FUZ 41 0.00E+0QD 0 0.00E+QD 0 0.00E+00 2 0.00E+00 0 O.00E+Q0 0

AMZ 41 4,57E-04 D 3.48E-04 86 FL.ETE-04 4 0.00E+CQ 0 0.00E+0Q 0
TOTAL S INGESTION ) ] INHALATION % EXTERNAL % AQUATIC FOOD % CRINKING WATER % TOTAL
3.956+01 99 4.01E-04 o 1.57€-02 0 0.00E+0G0 ¢ 0.00E+00 0 3.95E+0]

Figure 3.4-18. Sample Problem Five MAXI1 Output (Continued)



3.5. Error and Recovery

To further ease the user interaction with the BIOPORT MAXI1 computer
programs, error-checking and recovery capabilities have been added. The
following paragraphs describe the error and recovery procedures that have
been built into each of the computer programs.

3.5.1. Error and Recovery - CREATE

CREATE has extensive error-checking and interactive-recovery capabilities.
Most input values are tested against minimum and maximum allowable limits.
If a value does not fall within the allowable 1imits, the user is asked
immediately to re-enter that value.

CREATE wil1] display the fecllowing error messages. Details of the error
condition are discussed and appropriate corrective actions are suggested,

"?2? Total of proportions of material moved from all strata cannot be
greater than 1.0 ???? Total = n --REENTER." This message is self-
explanatory. The computer program logic wiill immediately ask the user
to reenter these proportions.

"?22?? Total of proportions of material moved from ali soil strata is
less than 1.0 ?7?? Total = n. Do you wish to reenter {(N/Y)?IV

"The ending year for the last successional phase MUST be equal to or
greater than the number of years simulated --n, reenter ending years."
The code will ask the user to reenter the endpoint of each successional
phase.

"?2?? Total of proportions of roots in all soil strata cannot be greater
than 1.0 ??? Total = n, =--REENTER." The code will ask the user to
reenter the proportion of roots in each soil strata.

"?7?2?7 Total of proportions of roots in all soil strata is less than 1.0
777 Total = n. Do you wish to reenter (N/Y)?" This possible error
condition is flagged for the user. The user may wish a total less than
1.0 to simulate plant root penetration below the available waste inven-
tory. If this is true, the user would respond with "N" and code logic
would proceed to the next question. Otherwise the user should respond
with "Y" to reenter the proportions.

"??%? No more than five radionuclides can be considered with exhaustive
option set ??2?" The user has selected the exhaustive output option
that is intended for hand calcuiation and debugging purposes. A limit
of five radionuclides in the source term has been set when this option
is selected to control the volume of output.
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"?7?? Radionuclide not found in Tibrary, try again ??2%" The
radionuclide name was not found in RMDBIQ as entered by the user.
Possible causes are: 1) the name was not in a recognizable format, and
2} the radionuclide is not contained in RMDLIB and consequently not
considered part of the "environment " defined in Section 2.1.1. The
user should verify the imput form of the radionuclide name by referring
to Appendix 1.C.9.

"???? Radionuclide already included, try again 7?%?" The user is
alerted that an entry has already been entered for the radionuclide
name entered. The entry is disregarded, and the user asked to proceed.

"Error opening radionuclide 1ibrary."™ The program could not access the
radionuclide library, RMDBIO., Refer this problem to the person main-
taining the BIOPORT/MAXI1 computer package.

"Premature end-of-file discovered in library." The program expected
additional data in the master radionuciide 1ibrary, RMDBIO, Refer this
problem to the person maintaining the BIOPORT/MAXI1 computer package.

3.5.2. Error and Recovery - BIOPORT

BIOPORT generates three error messages, numbered 1 to 3, that correspond to
Diagnostics 5, 6, and 7 of MAXIl, respectively. Refer to the appropriate
text in Section 3.5.3. In addition, the following messages indicate error
conditions.

"Strata 1 has been completely eroded after n years, Similation cannot
continue.™ The user should examine soil erosion input parameters and
verify their appropriateness to the selected scenario., The thickness
of the top soil strata may be increased. HNote: corresponding changes
must then be made to animal and plant parameters relative to depth. If
the scenario cannct be modified in efther of these ways, the scenario
is beyond the 1imits of the BIOPORT computer code.

"ERROR! Subscript ID out of range: n." This is a programming error.
Refer this error to the individual maintaining the BIOPORT/MAXI1
software package.

"ERROR! TOTMAS .LE.O:n." This is a programming error., Refer this
error to the individual maintaining the BIOPORT/MAXI1 software package.
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3.5.3. Error and Recovery — MAXI1

MAXI1 generates the following error messages 1isted with the source-code
module in parentheses. Extended explanations and corrective actions are
included, if applicable.

DIAGNOSTIC 1: ENO OF FILE ON INPUT, STOP (MAIN). The program expected
additional fnput. Suggestion: check use of variable NEXT.

DIAGNOSTIC 2: ERROR ON NAMELIST INPUT (MAIN). The program encountered an
oerror while reading the NAMELIST. Suggestions: check spelling of variable
names, check for proper punctuation, verify that column one is blank {n
each record, and check for "SEND" terminating statement.

DIAGNOSTIC 3: ERROR IN NUMBER OF NUCLIDES. INPUT, NONUC= nl, MAXIMUM
ALLOWED IS n2 (MAIN). The program attempts to read NONUC radionuclide data
records. Suggestions: verify that NONUC equals the number of radionuclide
inventory records, check that NONUC is not greater than the maximum allowed,
and verify format of NONUC record (I5?).

DIAGNOSTIC 4: E£ND OF INPUT FOR THIS RUN, NORMAL TERMINATION (MAIN). This
message is not an error condition; this message 1s printed to indicate a
successful completion of the execution.

DIAGNOSTIC 5: DECAY CHAIN nl HAS IMPROPER ORDER. CURRENT MEMBER INDEX 1S
n2. (RLIBIN). This message indicates a problem with a decay chain organi-
zation while reading the master radionucliide 1ibrary. Its occurrence indi-
cates that (1) an unsuccessful update was made to the library, or (2) that
the file has been corrupted. In either case, refer the problem to the
person mafntaining the data base.

DIAGNOSTIC 6: IMPROPER NUMBER OF NUCLIDES IN MASTER LIBRARY, NUC = n
(RLIBIN). The program expected to find n records in the radionuclide master
library. This message fndicates that (1) an unsuccessful update was made to
the 1ibrary, or (2) that the file has been corrupted. In either case, refer
the problem to the person maintaining the data base.

DIAGNQSTIC 7: END OF FILE ON MASTER LIBRARY UNIT 10. STOP (RLIBIN). The
program expected additional records in the master radionucliide 1ibrary.

This message indicates that (1) an unsuccessful update was made to the
1ibrary, or (2} that the file has been corrupted. In either case, refer the
problem to the person maintaining the data base.

DIAGNOSTIC 8: NUMBER OF ISOTOPES FOR DFREAD OUT OF BOUNDS {DFREAD),
followed by five values which are:
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(NISOL) number read in File 20 for leaf DRFs.

{NISOS) number read in File 21 for soil DRFs,

(NISOX) number read in File 22 for external-exposure DRFs.
(NISCA) number read in File 24 for aquatic-food DRFs.
(NISOW) number read in File 25 for drinking-water DRFs.

First value
Second value
Third value
Fourth value
Fifth value

There is an error in one of the dose rate factor files. The number of
isotopes 1isted in the file does not agree with the specified number also
read from the file.

DIAGNOSTIC 9: NUMBER OF YEARS FOR DFREAD OUT OF BOUNDS (DFREAD) followed by
four values which are:

(NYRL) number read in File 20 for leaf DRFs.

(NYRS) number read in File 21 for soil DRFs.

(NYRA) number read in File 24 for aquatic-food DRFs,
(NYRW) number read in File 25 for drinking-water DRFs.

First value
Second value
Third value
Fourth vatue

One of the dose rate factor files is in error. The number of years listed
does not correspond to the number of years specified i{n the beginning of the
file.

DIAGNOSTIC 10: NUMBER OF ORGANS OUT OF BOUNDS FOR DFREAD followed by four
vajues which are:

{NORGL} number read in File 20 for Teaf DRFs,

{NORGS) number read in File 21 for soil DRFs.

(NORGA) number read in File 24 for aquatic-food DRFs.
{NORGW) number read in File 25 for drinking-water DRFs,

First value
Second value
Third value
Fourth value

One of the dose rate factor files is in error. The number of organs 1isted
does not correspond to the number of organs specified at the beginning of
the file.

DIAGNOSTIC 11: UNIDENTIFIED NUCLIDE name (IDNUC). The program did not
find a radionuclide with this name when it checked the master radionuclide
Tibrary. Suggestions: check spelling of name and verify that "name" is
included in the master radionuclide Tibrary {checking both sections of the
library).

DIAGNOSTIC 12: THERE ARE UNIDENTIFIED NUCLIDES, ISTOP = n {IDNUC). This
message will appear after Diagnostic 11, giving the total number (n)} of
radionuclide names that were not identified in the master radionuclide
library. The program will not execute until all name discrepancies have
been resolved. Be sure to change the number of radionuclides (NONUC} if
any radionuclides are eliminated at this time.
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DIAGNOSTIC 13: TOO MANY NUCLIDES ATTEMPTED IN SUBROUTINE SETDAT. INUC= n
(SETDAT). More than the maximum allowable number of radionuclides were
encountered. This may have been caused by the automatic building in of
daughters into the decay chain by the program.

DIAGNOSTIC 14: TEST INUC.NE.NONUC=END - PNTO (PNTO). This error condition
occurs when number of radionuciides encountered does not equal the maximum
index set.
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4, PROGRAMMING DETAIL

The information in this section is not necessary for a theoretical or
operational understanding of the BIOPORT/MAXI1 computer software package.
It is included for those who wish to gain a better understanding of the
structure and organization of the computer codes and for the programmer who
must maintain or modify the software package.

The organization of the code modules and descriptions of all modules are
presented in this section. Flow charts of the program control and simula-
tion control are included. The use of data arrays, common blocks, and data
constants are tabulated for each of the programs. The organization of the
input files is presented and the parameters of MAXIl, that are not reviewed
by CREATE, are identified and described.

4.1. Program Hierarchy and Structure

B1OPORT/MAXI1 is a package of three separate computer codes and a data

base. A1l the computer codes have been designed in modular fashion and are
written to meet ANSI FORTRAN-77 standards. The hierarchical organization of
code modules is presented graphically followed by tables describing each
module.

The computer code BIOPORT consists of the contrelling module, named
B1OPORT and eleven subroutines. The hierarchy of BIOPORT design is depicted
in Figure 4.1-1. Summaries of each of the modules are given in Table 4.1-1.

BIOPORT

! 1 1 1

ADJUST ERSION PLANT INVEN CRITTER

l 1

ACHAIN RADQA RLIBIN 1DNUC
ASUM ZEROR ZERD]

Figure 4.1-1. BIOPORT Design Hierarchy
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Module Name
BIOPORT

ACHAIN

ADJUST

ASUM

CRITTER

ERSICON

IDNUC

INVEN

PLANT

RADQA

RLIBIN

ZEROI

ZEROR

Table 4.1-1. BIOPORT Module Summaries

——-Major Function and Description of Module

Reads input file, writes output files, performs
simulation. (Controlling module}.

Calculates radiological decay for one decay chain,
{Subroutine called by ADJUST).

Controls radiological and package decay
calcutations. (Subroutine called by BIOPORT),

Sums terms of array. (Function called by ACHAIN),

Calculates animal movement of sofl and radio-
activity between strata. (Subroutine called by
BIOPORT) .

Caiculates the volume of soil and corresponding
radionuclide quantity eroded yearly and readjusts
soll strata volumes to remove velds. (Subroutine
called by BICPORT).

Identifies radionuclides in the input inventory
(Subroutine called by INVEN),

Reads radiological inventory and package half-
1ife; controls verification of the input
inventory; calculates the package decay constant,
initial package decay, and initial available
inventory. (Subroutine called by BIOPCORT).

Calculates the movement of radionuclides by plant
communities; determines the highest concentration
encountered in strata; recycles biomass.
{(Subroutine called by BIOPCRT).

Prints report of radiological inventory and pack-
age parameters. (Subrcutine called by INVEN).

Controls reading ef the master radionuclide
1ibrary with chain decay data. (Subroutine
caliled by INVEN).

Initialfizes an integer array to zero.
(Subroutine called by IDNUC).

Initializes a real array to zere. (Subroutine
called by RLIBIN and IDNUC.
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MAXI1 is controlled by the module named MAIN and includes twenty-one subrou-
tines. The code module hierarchy of MAXI1 is presented in Figure 4.,1-2.
Descriptions of the modules are given in Table 4.1-2.

MAIN
l 1 | i
INSET || ROSUB || RLIBIN || OAPAGE || SETOAT || 1ONUC
| | I ]
DUMMY || ZERDR OFREAD || ZEROR || ZEROI
]
PACDS
| l 1 I l L
AIRDIS || ZEROR || SOLCON || WATER || AFACT || MLOAD || PNTO
ACHAIN
ASUM
| I |
ANDOS MAXDOS OUTPUT
L 1
1
ZEROR

Figure 4,1-2. MAXI1 Design Hierarchy
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Module Name

ACHAIN

AFACT

AIRDIS

ANDOS

DFREAD

DUMMY

IDNUC

INSET

MAIN

MAXDOS

MLOAD

OUTPUT

PADOS

PNTO

QAPAGE

Table 4.1-2, MAXI1 Module Summary

— Major Functjon and Description of Module

Calculates radiological decay for one radionuclide
chain. (Subroutine called by SOLCON and WATER.)

Calculates a resuspension factor using the
Anspaugh model. (Subroutine called by PADOS.)

Decays the atmospheric release source term if
necessary. (Subroutine called by PADQS,)

Calculates annual doses. (Subroutine called by
MAIN.)

Reads dose rate factor libraries, except
inhalation, (Subroutine called by MAIN)

Reads past unused entries in inhalation dose rate
factor 1ibrary. (Subroutine called by INSET.)

Identifies input radionuclides in the inventory.
{Subroutine called by MAIN.)

Reads the inhalation dose rate factor library.
(Subroutine called by MAIN.}

Controls library and parameter input, data organ-
ization, dose calculations, report printing and
successive case handling. {(Controliing module.)

Calcutates maximum annual dose. (Subroutine called
by MAIN.)

Calculates a mass-loading factor. (Subroutine
called by PADOS.)

Prints report of results. (Subroutine called by
MAIN.)

Calculates pathway doses. (Subroutine called
by MAIN.)

Prints the resulting time dependent soil, air,
irrigation-water and drinking-water
concentrations. {Subroutine called by PADOS.?

Prints a report of input variables. (Subroutine
called by MAIN.)
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Table 4.1-2. MAXI1 Module Summary {(Continued)

Module Name = ____Major Function and Description of Module

ROSUB Initializes inventory arrays and sets input
inventory data into arrays. This subroutine is
used only when special option is set. (Subroutine
called by MAIN, not shown in Figure 4,1-2.)

RLIBIN Reads master radionuclide library with chain
decay. (Subroutine called by MAIN.)

SETDAT Stores data for radionuclides into arrays.
(Subroutine called by MAIN,)

SOLCON Calculates the soll concentration accounting for
both the radioactive decay and deposition of
radionuclides in irrigation. (Subroutine called
by PADOS.)

WATER Decays the water release source term, if necessary.
(Subroutine called by PADOS.)

Z2EROI Initializes an integer array to zero. (Subroutine
called by IDNUC and SETDAT.)

ZEROR Initifalizes a real array to zero. {Subroutine
called by SETDAT, INSET, PADOS, ANDOS, and
MAXDOS.)

The interactive program CREATE is organized into seventeen modules; CREATE,
the control program, and sixteen subroutines. Figure 4.1-3 depicts the
module hierarchy of CREATE. Table 4.1-3 presents a summary of the modules.

4.2. Computer Program Flow

The logic of the computer programs in the BIOPORT/MAX1 software package is
depicted using flow-charting techniques described by Chapin (1974). The
reader is presented concise overviews of the program control logic and the
simulation control logic. Detailed flow charts are not provided for the
following reasons: 1) the codes are modularly designed; 2} the logic within
each module is readily apparent; and 3) each module is enhanced with
comments. Figures 4.2-1 and 4.2-2 show BIOPORT program control logic and
simulation control logic, respectively. Figure 4.2-3 depicts MAXI1 program
control logic and Figure 4.2-4 summarizes MAXI1 dose calculation logic.

The program logic of CREATE is charted in Figure 4.2-5. Figure 4.2~6 shows
the logic that controls parameter modification in CREATE.
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CREATE

INTRO GROUP ARID HUMID OEFINV
EDDOSE EDBUG EDSTRA RITFIL EOPLAN
CHANGE CHANGE CHANGE CHANGE CHAREL
EDANIM OISINY CHANGE
CHAREL CHANGE RADIN GROUP CHANGE
QUANT] CHANGE
Figure 4.1-3. CREATE Design Hierarchy
Table 4.1-3. CREATE Module Summary
Module Name M
ARID Establish default vailues for reference arid site.
(Subroutine called by CREATE.)
CHANGE Query if user requests parameter value change; and

if sos, input new value, test if within allowable
limits, and repeat if not accepted. (Subroutine
called by CREATE, RADIN, EDANIM, EDBUG, DISINV,
EDDOSE, EDPLAN, and EDSTRA.)
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CHAREL

CREATE

DEF INY

DISINY

EDANIM

EDBUG

EDDOSE

EDPLAN

EDSTRA

GROUP

HUMID

INTRO

QUANTI

RADIN

RITFIL

Table 4.1-3. CREATE Module Summary (Continued)

Module Name

- Major Function and Description of Module

Query for parameter value change of a character-
type array. Contrels user input of parameter.
{Subroutine called by EDPLAN and EDANIM.}

Control program functions and review general
parameters. (Controlling module.)

Defines Waste Spectrum 1 and 2 for the selected
reference site. {(Subroutine called by CREATE.)

Display radionuciide inventory and control modifi-
catfon/additions. (Subroutine called by CREATE.)

Allows user to review and/or modify animal
parameters. (Subroutine called by CREATE.}

Allows user to review and /or modify detailed
output parameters. (Subroutine called by CREATE,)

Review/modify years selected for dose calcuations.
(Subroutine called by CREATE.)

Allows user to review and/or modify plant
parameters. (Subroutine called by CREATE.)

Review and/or modify soil strata and erosion
parameters. (Subroutine called by CREATE,)

Query if user wishes to review/modify any of a
given collection of parameters. (Subroutine
called by CREATE and DISINY.)

Establishs default values for reference humid
site. (Subroutine called by CREATE.)

Display introductory messages and instructions
on screen., (Subroutine called by CREATE.)

Input source terms for each radionuclide.
(Subroutine called by RADIN,)

Input and test radiological source term.
{(Subroutine called by CREATE and DISINY.)

Write BIOPORT and MAXI1 execution and input files.
(Subroutine called by CREATE.)
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Get date and time from system.
Read title, number of years to simulation, and control indices.
Read erosion and soil strata parameters; write soil strata report.

Read radionuclide master library.

Read package half-]ife and age.

Read radionuclide inventory.

Identify input radionuclide inventory.

Calculate package decay constant.

Write report of radiological parameters.

Calculate initial release of each radionuclide from packagse.

—

yes Plants considered? no
——rer——

For each plant:

Read plant name, number of phases, moisture content.
Read root/shoot ratio and range of roots.

Convert range of roots to indices.

Read proportion of root in each strata and phase.
Read number of years and production in each phase,
Read recycle ratio for each phase.

Read indices for Jinear change: biomass.

Read indices for linear change: amount recycled.

Write report of this plant.
Convert dry weights to wet.

Calculate regression coefficient for production and
amount recycled. nuli

yes Animals considered? no

For each animal:

Read animal name and quantity of soil moved.

Read range of movement, and calculate range index.
Read proportion activity per year.

Read proportion of soil moved between strata.
Write report of this animal.

Calculate maximum soil moved per critter per layer per year. | null

Initialize soil movement totais.
Perform simulation (see Figure 4.2-2),
Print report of maximum year.

Figure 4.2-1. BIOPORT Program Control Flow Chart
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For each year of simulation:

Calculate fraction of radionuclides released from package.
Calculate radiological decay in inventory and soil strata.

For each radionuciide:

Move available radionuclides from contatinment.

p—

yes Animals considered? no
For each animal: o
For each soil strata:
Calculate quantity of sofl and radionuclides
moved to surface; adjust strata volumes. nuil

For each radionuclide:

Calculate radionuclide concentration based on previous volume
Adjust radiocactivity on each strata due to animal activity

yes Plants considered? / no
N ——

Calculate concentrations of radionuclide at each soil strata

For each plant:

Determine production by strata.

Calculate total root biomass, total plant
biomass and biomass by strata

Determine highest conc. encountered by roots.

total ant b1°'“M

Calc. uptake based on Calc. uptake proportioned
total plant biomass. by roots in hottest zone.

Subtract radiocactivity from strata.
Calculate plant actvity at each strata.
Calculate activity returned to soil by recycling.

nuil

Readjust soil strata to fill voids,
Calculate soil and radioactivity eroded.

Figure 4.2-2, BIOPORT Simulation Flow Chart
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Read master radionuclide library.
‘Estalish default values for parameters.
Read title for this case.

Read NAMELIST input.

——

yes T NEXTOA

no

yes

NEXT<>37? ho

Read

\ IBI0=?

yes

1

NEXT=1

nQ

inventory
from

Read IRR, IBLOW from input.

null

input.

Read inventory year and title

from BIOPORT generated file

Read radionuclide concentr
from BIOPORT generated

ation
file.

Do until asteriks is read

null

Adjust inventory.

yes NEXT<>5% no

h——

Identify and check inventory.

Get time and date from system.

Store radiological decay data.

Store dose rate data in appropriate chains.

Store
new
inventory.

Print input values report.

Calculate pathway doses. (See Figure 4.2-2).

Calculate annual doses.
Determine maximum annual doses.

Calculate air concentrations from off-site source.

yes

Yearly reports? /]7 no

—_— S

Print report.

null

null

Figure 4.2-3.
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Initialize arrays.
Set time indices.

For each time step:

<0. If AGEM

Calculate resuspension using Calculate resuspensicn using
mass loading model. Anspaugh model.

For each radionuclide chain:

e —————

yes Prior build~up? no

m—

Calculate ajr and water concentrations if prior to
start of scenario. nuli

Calculate soil concentration.
yes Decaying source? / no
Calculate air concentration if considered.

Calculate water concentration if considered. null

For JNUC =1 to J:

——

yes gnario started? / no

—

Calculate air concentration.
Calculate external dose.

For all organs:

For all time steps:

Calculate internal pathway doses from
surface/buried soil & food crop leaves.

then f irrigated /else

Calculate irrigation leaf
deposition. null

Calculate total doses for each radio-
nuclide and organ.

Figure 4.2-4. MAXIl Dose Calculation Flow Chart
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Display introductory messages and identify program.
CQuery for scenario title.

Query for simuiation length and years for dose calculations.
Query for output options and organs of interest.

Query for reference site selection,

Eastablish default values for reference site parameters.
Query for Waste Spectrum selection.

Query for storage package half-1ife and age.

Do until user is satisfied with selections:

—
yes ser-defined inventory? no
—
Initialize radionuclide quantity arrays. Estab-
Read in allowable radionuclides 1ist with solubilities. Tish
Set flag if review/modify of translocation classification is de~
selected by user, fault
inven=-
Do while element name <> "99"; tory
for
Input element name and atomic number. this
waste
no Match in library? yes | spec-
trum,
Do until valid input: Set radionuclide in array.

yes heck solubility? no

e ——

For each selected organ:

Display translocation class for soluble
and insoluble state for this element.

Display default class for this organ.

Query if change desired and if so,
input new value. null

Input source term.

Cisplay inventory report and allow modification of inventory.
Query for review/modification of soil strata parameters.
Calculate strata volumes and depths.

Query for review/modification of plant parameters.

Query for review/modification of animal parameters.

Write MAXI1 and BIOPORT input files.

Figure 4.2-5. CREATE Program Flow Chart
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Query for review/modify of this parameter group.

yes Modi fy? no

For each parameter in this group:

Display each parameter description and value.
Query for change,

yes Change? no
Input new value.
Test 1f within allowable 1imits. null
Do until no changes are requested: null

Figure 4.3-6. CREATE Paramoter Modification Flow Chart

4.3. Program Data and Data Structures

This section contains tables of the data arrays, common block definition
and usage, and data constants for BIOPORT, MAXIL, and CREATE. The arrays
are identified and their locations given in Tables 4.3-1 through 4.3-3,
respectively. Common block usage 1n each of the codes is described in
Tables 4.3-4 through 4.3-6. Data constants are identified, and the
assigned values are listed and described in Tables 4.3-7 through 4.3-9,
Table 4.3-9 jidentifies data constants for CREATE. In addition to the data
constants in this table, CREATE includes constant default values for the
reference arid and humid sites as was shown is Tables 3.2-2 and 3.2-3,
respectively.
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Table 4.3-1. BIOPORT Data Arrays

Number of Common
Array Name Elemenis . Block . Module Location

A (45) ACHAIN
A (1) ZEROR, ASUM
AB (10,5) SHRUB

ACTPLT (10,5) SHRUB

APLT (5] BIOPORT
AL {100} DECAY

AL (9} ACHAIN
AM (9 ACHAIN
AMT (10} BIOPORT
AQ (9) ACHAIN
AR (10,5} BIOPORT
AW (100} NAME S

AWI {100} SOURCE

BB (10,5) SHRUB

BIOMAS (10,5} SHRUB

BR {10,5) BIOPORT
CNAME (2,20) BIOPORT
CR (100) ACTYTY

DAT (10} BIOPORT
DEPTH (5) BIOPORT
DIRT (10,5} ANIMAL

DIRTM (5) ANIMAL

DK (2,9} ACHAIN
DKF (2,100) DECAY

DMOVE (5) CRITTER
Dab (100,5) ERSION
ELT (100) NAME S

ELTI (100} SOURCE

EXPO {9 ACHAIN
FR (2} RLIBIN
HRS (10} BIOPORT
1BIO (S) BIOPORT
IFR (2,100} DECAY

1FRM (2,9 ACHAIN
IMAX (20) FILES

INFLG (100} FLAGS

IRANGC (10) ANIMAL

IRANGP (10,5) SHRUB

IRCY {5) BIOPORT
ISUcC (10) SHRUB

IT (2) RLIBIN
K ZERDI
NCHST (100) DECAY

NCHN (100} DECAY
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Array Name

NFLAGC
NFLAG
NOFNUC
NS

NSO
NSI
NYSUC
OLDY
PACTYE
PMOYE
PMOIST
PNAME
PROOT
a

ac

ap

QDE

QI

oM
QsuM
RANGP
RECYCL
RMAS
ROOT
RRCY
SROOT
SvoL
TITL
TITLR
YOL

Table 4.3-1

Number of Common

Eloments Block
(100} FLAGS

(100) FLAGS

(100 DECAY

(5,100) ACTVTY
{2,100} DECAY

(5,100} SOURCE
(10,5) SHRUB

(5}

(10,2} ANIMAL
(10,5}

(10}

(2,10)

{10,5) SHRUB

{100} ACTVTY
(100,5) ACTVTY
{100,5) ACTVTY
{100} EARTH

(100} SOURCE
(100,72

(7}

(5)

(10,5)

(6)

(5)

(6}

(5,5,10) SHRUB

(5] EARTH

(10} FILES

(20}

(5) ACTVTY

4.15

BIOPORT Data Arrays (Continued)

— . Module Location

BIOPORT

BIOPORT
BIOPORT
BIOPORT

BIOPORT
BIOPORT
BIOPORT
BIOPORT
BIOPORT
PLANT

BIOPCRT

INVEN, RADQA, RLIBIN



Array Name

A

A
AARDOS
ADADOS
ADWDOS
AEXDQS
AFDOS
AIDOS
AIRCON
AIRFA
AL

AL

AM

AM

AMI
AMJ
AMK
AML
AMM
AMT

AC
ARDOS
ARDW
ARGF
AW
AWAW
AWDX
AWI
AWLS
AWO
A
AWX

B
DADQOS
DEDXT
DEXT
DFDGS
DFDXT
DFXT
DIN

DK

DK

DKF
DWDOS
ELT

Table 4.3-2.

Number of

Elements

(N

(45)
{50,5)
(50,5)
(50,5)
(50)
(50,5)
(50,50,5)
(50)

{50)

(507

(9

(50)

(9)

(50)

(50}

(50)

(50)

(50)

(50)

{9
(50,50,5)
{5D,50,5)
(5Q,50,5)
(300)
(100)
(1007
{50)
(100}
(50)
(100}
(100}

(1)
(50,50,5)
{50,50,5)
(50}
{50,50.5)
(100}
(100}
(3,50,5)
{2,50)
(2,9)
(2,300)
(50,50,5)
(300

MAXI1 Data Arrays

Common
Block

DOSE1
DOSEL
DOSE1
DOSEL
DGSE1
DATAZ

DATAl
DATAL

DATAl
DATAL

THIRDS

DOSEL
DATAZ
DATAZ
RLIB

FREAD
FREAD

FREAD
DATAL
FREAD
FREAD
SUMPRD
DOSE1
DATAZ
DATAZ
DATAZ
FREAD
FREAD

DATAL
RLIB

DOSEL
RLIB
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e Module locatfop

ASUM, SUMPRD, ZEROR
ACHAIN

PADQS,
AFACT,

PNTC
MLOAD, PADOS

ACHAIN
ACHAIN
PNTO

PNTOC

PADQS, WATER, SOLCCN

PADOS, SOLCON, AIRDIS

PADQS, PNTO, SOLCON
ACHAIN, PADOS, SOLCON

IDNUC

MAIN, IDNUC, SETDAT

PNTO

INSET

ACHAIN

IDNUC



Table 4.3-2. MAXI1 Data Arrays (Continued)

Number of Common
Array Name  Elements  Block — _____ Module Location .

ELTA (100} FREAD

ELTODX (100} FREAD

ELTI (50} MAIN, IDNUC, SETDAT
ELTLS {100) FREAD

ELTO (50} DATAL PNTO

ELTX (100} FREAD

EXDOS (50,500 DOSE1

EXMO (9 ACHAIN

FADOS (50,50,5) MAIN

FDOS (50,50,5) DOSE]

FR (2) RLIBIN

IDORG (5) INSET

IFR (2,300) RLIB

IFRM (2,50) DATAL

IFRM (2,9 ACHAIN

IMEM (300} RLIB

INDOS (50,50,5) DATAZ

IOFNUC (50} DATAL

IT (2 RLIBIN

K (1} ZEROI

KORG (5) MAIN, INSET, OUTPUT, QAPAGE, SETDAT
KORGA (5) MAIN, DFREAD, SETDAT
KORGL S (5) MAIN, DFREAD, SETDAT
KORGW (5} MAIN, DFREAD, SETDAT
MAXD (5) MXTIM MAIN

MAXTIM (53 MXTIM

NCHN (300} RLIB IDNUC

NFLAG (300} MAIN, IDNUC, SETDAT
NFLAGC {200) MAIN, IDNUC, SETDAT
NOFNUC (200) RLIB

NSOLD {5,50) MAIN, SETDAT

NTR (5,50) MAIN, INSET, QAPAGE, SETDAT
ONA (5) OUTPUT

ONAME (23) OUTPUT, QAPAGE

Q (50) MAIN, SETDAT

QAPR (500 MAIN, QAPAGE, SETDAT
QI (50) MAIN, SETDAT

QJ {50) MAIN, SETDAT

QK (50) THIRDS

SCILCN (50) DATAL PNTO

TIT20 (13) TITLR

4.17



Table 4.3-2. MAXI]l Data Arrays (Continued)

Number of Common
Array Name Elements Block e Module location =

TIT21 (13) TITLR

TIT22 (13) TITLR

71724 13 TITLR

TIT25 (13) TITLR

TITZ27 (13 TITLR

TITLDI (15) MAIN, QAPAGE

TITLEL (20) JUNK

TITLR (20} MAIN, QAPAGE, RLIBIN
TR (300) RLIB

X (1000007 MAIN

Table 4.3-3. CREATE Data Arrays

Number of Common
Array Name Elements Block ——— . Module Location .

A (300} RADIN
AACTPL (5) ARID
AAMT (10} ARID
ABIOMA (10,5} ARID
ACTPLT (5) SHRUB

ACNAME {2,10) ARID
ADIRT (5,10 ARID
ADIRTM (5 ARID
AIBIO (10,5) ARID
AIRCY (10,5} ARID
AISucC (10) ARID
AMT (1, ANTMAL

ANYSUC (10,5) ARID
APACTY (10,2) ARID
APMOIS (10) ARID
APMOYE (10,5) ARID
APNAME (2,10} ARID
APROOT (10,5) ARID
ARANGC (10 ARID
ARANGF (10,5} ARID
ARECYC (10,5} ARID
ASROOT (5,5,10) ARID
AWI (100 INY

BIOMAS (10,53 SHRUB

CL (3) RADIN
CNAME (2,10} ANTIMAL

DEFTH (5) EARTH
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Table 4.3-3. CREATE Data Arrays (Continued)

Number of Common
Array Name Elements Block — Modyle location =
DIRT {5,10} ANIMAL
DIRTM {5) ANIMAL
E (300) RADIN
ELTI (100 INY
GNAME (2) GRP
HACTPL (5) HUMID
HAMT (1D) HUMID
HBIOMA {10,5) HUMID
HCNAME (2,10) HUMID
HDIRT (5,10) HUMID
HDIRTM (5) HUMID
HIBIO (10,5) HUMID
HIRCY (10,5) HUMID
HISUCC (10) HUMID
HNYSUC (10,5 HUMID
HPACTY (10,2) HUMID
HPMOIS (10) HUMID
HPMOVE (10,2) HUMID
HPNAME {2,10 HUMID
HPROOT (10,5) HUMID
HRANGC {100 HUMID
HRANGP {10,5) HUMID
HRECYC (10,5) HUMID
HSROOT {5,5,10) HUMID
IBIO (10,5) SHRUB
IDORG (5) RADIN
IMAX {20) TIME
IRANGC (10) ANIMAL
IRANGP (10,5) SHRUB
IRCY (10,5) SHRUB
IS (2) RADIN
1sUcc (10} SHRUB
KDORG (5) CREATE
KORG (5} ORGANS
KSORG (5) RADIN
NS {2,300) RADIN
NSOLD (5,100 INV
NYSUC {10,5) SHRUB
ORG (23) RADIN
PACTVE (10,2} ANIMAL
PMOIST (10 SHRUB
PMOVE { ANIMAL
PNAME (2,10} SHRUB
PROOT (10,5} SHRUB
QI (100) INY
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Table 4,3-3. CREATE Data Arrays (Continued}
Number of Common
Acray Name Elements Block —— . Module location. . =
RBX10 (10) PLANT, CRITTER, CHAREL
RANGC ( ANIMAL
RANGP {10,5) SHRUB
RECYCL (10,5) SHRUB
SITIT (2) TIME
SROOT (5,5,10) SHRUB
THICK (5) EARTH
TITL (10 TIME
WS (4,100) DEFINY
WSTIT (2,3) INY
Table 4.3-4. BIOPCORT Common Block Definition and Usage
Common
Block
Name - Yariables _Used by Module
unnamed J BIOPORT
NLYR5 CRITTER
NB PLANT
ERSION
ACTVTY ap(1o00,5) BIOPORT
QC(100,5) ADJUST
CR{1DOD} INVEN
Q{100} PLANT
PDC IONUC
YOL{5) RADQA
NS(5,100) RLIBIN
ERSION
CRITTER
ANTMAL IRANGC(10? NCRIT BIOPORT
PACTYE{1(,2} DIRT(10,5) CRITTER
DIRTM(5)
DECAY NOFNUC(100} NUC BIOPCRT
NCHST(100) NCH ADJUST
IFR({Z,100) AL(100) IDNUC
DKF{2,100) NSD(2,100) RADQA
NCHN(100) RLIBIN
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Table 4.3-4.

Common
Block
Name — . Yariables .. ~Used by Module
EARTH ERL JADJ) BIOPORT
£ERU QDE(100) ERSION
IER JER
NER SYOL(5)
FILES NBUG BIOPORT
NMAX ADJUST
IMAX(20)
TITL(10)
FLAGS NFLAGC(IOO) BIOPORT
NFLAG(100) ADJUST
INFLG(100) IDNUC
NONUC RADQA
NAMES ELT(lOO) BIOPORT
AW(100) ADJUST
NUCS IDNUC
RADQA
RLIBIN
INVEN
ERSION
SHRUB NPLTS IRANGP(10,5) BLOPORT
ISUCC(10) NYSUC(10,5)  PLANT
BIOMAS(10,5) PROOT(10,5)
SRO0T(5,5,10) IC
ACTPLT(10,5)  CONV
PMODEL AB(10,5)
BB(10,5)
SOURCE ELTI(100) NIN BIOPORT
AWI(100) PL INVEN
QI(100) NSI{5,100)} IDNUC
PLI RADQA

4.21
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Table 4.,3-5. MAXI1 Common Block Definition and Usage

Common

Block

Name . ___ _ VYarjables === = _Used by Module

DATAL ELTO(50) IFOD MAIN
AWO{50) IARG AIRDIS
IOFNUC(50) IWAT ANDOS
NCONUC DK(2,50} DFREAD
IFRM(2,50} RIRR INSET
AL(5Q) RPF QUTPUT
AM(5Q) XMLF PADCS
SOILCN(5Q) DILF QAPAGE
ICHN IMOD SETDAT
AMI(50} DEN SOLCON
AMJI(5Q) IEXT WATER

DATAZ DFDOS(50,50,5) MAIN
AIDOS{(50,50,5) INSET
INDOS(50,50,5) PACOS
DEXT{50) SETDAT
ARGF (50,50,5)

ARDW(50,50,5)
DEDXT{50)

DCSEL EXDOS(50,50) MAIN
AEXDO0S(50) ANDOS
FDOS(50,50,5) MAXDOS
FADOS(50,50,5) OUTPUT
DADOS(50,50,5) PADCS
ARDOS{50,50,5)

DWDOS(50,50,5)
AFDOS{(50,5)
ADADOS(50,5)
ADOS(50,5)
AARDCS(50,5)
ADWD0OS{50,5)

LR IR I R R B R R A I R R R B I R N N I I A B A A R B R R SR A B R B RN N R N ]
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Table 4.3-5. MAXI1 Common Block Definition and Usage (Continued}

Common
Block
Name Yariables . . Used by Module.
FREAD ELTLS(100) NYRL MAIN
AWLS(100) NYRS DFREAD
ELTX(100) NORGL SETDAT
AWX(100) NORGS
DFXT(100) NISOL
ELTA{100) NISO0S
AWAW(100) NYRW
ELTW{100) NYRA
AWW(100) NORGW
ELTDX{(100) NORGA
AWDX {100} NISOW
DFOXT(100) NISOA
NISODX
JUNK DD MAIN PADOS
1Tl ANDO S QAPAGE
IT2 MAXDOS
TITLEL(20) OUTPUT
MXTIM MAXTIM(5) MAIN
MAXD(5) MAXDOS
QUTPUT
RLIB ELT(300) NCHST{(200) MAIN
AW(300) IFR(2,300) RLIBIN
TR{300} DKF{2,300) SETDAT
NUC IMEM(300)
NCHN(300) NCH
NOFNUC{ 200}
THIRDS QK (50} IAIR MAIN QAPAGE
AML (50) IDKAIR AIRDIS SETDAT
XQOSITE IBLOW PADOS
TITLS TIT20(13) TIT24(13) DFRE AD
TIT21(13) TIT25(13) QAPAGE
TIT22(13) TIT27(13)

LR R R R R I R I N N A A B A A A A A A RO I I A A )
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Table 4.3-6.

4.24

CREATE Common Block Definition and Usage

Common
Block
Name — . Yarfables = _Used by Module
TIME NYRS TRS A1l modules
SITIT(2) NBUG
NMAX IMAX(20)
TITL(20)
EARTH NLYRS ERU A1 modules
ERLL 1ER
NER JER
DEPTH(5) VOLIN
THICK(5)
SHRUB NPLTS PNAME(2,10) A1l modules
1SUCC(10) NYSUC(10,5)
BIOMAS(10,5)  PROOT(10,5)
SROOT(5,5,10) CONV
ACTPLT(5) RANGP(10,5)
IRANGP(10,5)  PMOIST(10)
RECYCL(10,5)  IBIO(10,5)
IRCY(10,5) PMODEL
ANIMAL NCRIT ONAME(2,10) A1) modules
AMT(10) IRANGC(10)
DIRT(S,10) PACTVE(10,2)
DIRTM(S) PMOVE (
RANGC(10)
INY NIN ELTIC100) A1l modules
AWI(100) QI (100)
NSOLD(5,10)  WSTIT(2,3)
THS
PACK  PL U T T AT modules
PL1 PL2
PLIL PLIZ
IONOM  SCRN KEY A11 modules
KEY BIO
MAX
GRP  GNAME(2) IGFLAG A1 modules
ORGANS  NORG KORG(S) A1l modules



Table 4.3~7.

Constant

—Name Constant Yajue
oMT 1.0 x 108
CONV 1.7 x 108
HA 10000.
ONAME (n) "organ name"
unnamed 2.

unnamed 1

unnamed 2

unnamed 3

unnamed 4

unnamed 11

unnamed 30

unnamed 366S.

Module
Location

BIOPORT
BIOPORT

BIOPORT

OUTPUT

INVEN
RLIBIN

BIOPORT

BIOPORT

BIOPORT
PLANT
ANIMAL
ERSION
ADJUST

RLIBIN

BIOPORT

BIOPORT

RLIBIN

4.25

BIOPORT Data Constants

Doscription

Ci/ha to pC1/m2 conversion,
Ci/mto Ci/g conversion.

Conversion factor:
square meters/hectare.

Organ titles for report: "organ
name" as it appears in Table
4,5-2.

Reciprocal of 1/2Z.

Logical unit number of an

optional plet file.

Logical unit number of the output
report file. (Standard output.}

Logical unit pumber of the
exhaustive ouput file.

Logical unit number of the BIOPORT
master radionuclide library.

Logical unit number of the input
file.

Logical unit number of the inven-
tory file to by used by MAXII.

Conversion factor from years to
days.



Table 4.3-8,

Constant

_Name Constant Yalue
ONAME (n) "organ name"
Unnamed 1.0 x 10g
Unnamed 0.15

Unnamed 3.15 x 102
Unnamed 3.175 x 104
Unnamed 1.0 x 1074
Unnamed -2.87

Unnamed 5.844 x 10711
Unnamed 1.0 x 1073
Unnamed 2.635 x lO6
Unnamed 365.25
Unnamed 0.693
Unnamed 5

Unnamed 6

Unnamed 10

Module
Location

OUTPUT
QAPAGE

AFACT

MLOAD

SOLCON

MAIN

AFACT

AFACT

PADOS

PADOS

PADOS
SETDAT
SETDAT
MAIN

oUTPUT
PNTO

RLIBIN
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MAXI1 Data Constants

Description

Organ titles for report: "organ
name® as it appears in Table 4.5-3,

Resuspens{on factor after 17
years, » used with Anspaugh
model. (See Equation 2.7).

Correction factor for units
in PADOS with SOILCN in pCi/m2,

Air concentration time and deposi-
tion ve1091ty conversion factgr.
3.15 x 10" sec/yr x 1.0 x 10
m/sec,

Air concentration convers;gn
factor from Ci/yr to pCi/

Resuspension factor - Anspaugh
model. (See Equation 2.7.}

Effective decay constant used in
the Anspaugh equation., (See
Equation 2.7.)

Unit conversion factor; rem/mrem
*hr/yr*C1/pCi*m /0. 15m3

Alr deposition velocity for
all resuspended particles, m/sec.

Number of seconds fn a month.
Number of days in a year.

The 1n 2.0,

Logical unit number of input file.

Logical unit number of the output
report file.

Legical unit number of the radio=-
nuclide master library.



Table 4.3-B. MAXI1l Data Constants {(Continued)

Constant Module

—Name ~ Constant VYalye  Location Pescription ==

Unnamed 20 DFREAD Logical unit number of the leaf
mechanism dose rate factors file.

Unnamed 21 DFREAD Logical unit number of the soiil
mechanism dose rate factors file.

Unnamed 22 DFREAD Logical unit number of the surface
external exposure mechanism dose
rate factors file.

Unnamed 23 INSET Logical unit number of the inhal-
tion dose rate factors file.

Unnamed 24 DFREAD Logical unit number of the aquatic
food dose rate factors file,

Unnamed 25 DFREAD Logical unit number of the drink-
ing water dose rate factors file.

Unnamed 27 DFREAD Logical unit number of the buried
waste external dose rate factors
file.

Table 4.3-9. CREATE Data Constants

Constant Module

—Name  __Consfant Value = location _____ Description

BIO0 7 CREATE Logical unit number of the
output file from CREATE that
contains the BIOPORT input
file.

KDCRG 1, 6, 8, 16, 23 CREATE Indices of default organs as
they appear in Table 4.5-3,

KEY 5 CREATE Logical unit number of the
computer terminal keyboard.

MAX 8 CREATE Logical unit number of the

output file from CREATE that
contains the MAXIL input
file.
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Table 4.3-9. CREATE Data Constants (Continued)

Constant Moduile
—Name __Constant Yalue = Locatfon ___ _ Description =
ORG(23) "organ name" RADIN Organ titles for transloca-
tion class review: "organ
name® arranged as indexed in
Table 4.5-3.
SCRN 6 CREATE Logical unit number of the
computer terminal screen,
SITIT Mar{d" CREATE Titles of reference site
"humid" user options.
UNNAMED 1.0 x 104 CREATE Square meters per ha.
WSTIT "Waste Spectrum 1" CREATE Titles of default inventory
"Waste Spectrum 2" user options.

"User-defined"

4.4. Input File Organization

The CREATE computer program relieves the user of the need to be concerned
with details of input file organization. The following descriptions will
assist the Level Two and Level Three users, definaed in Sections 2.2.2 and
3.0, in setting up proper input for the MAXIl, MAXIZ, and MAXI3 computer
codes. The information in Sections 3.12, 3.13, and 4.5 will assist the
Level Two and Level Three user in appropriate parameter selection and
organization.

The BIOPORT input file may be created interactively using the CREATE
program. Descriptions of BIOPORT input parameters are given in Table 3.2-
5. The organization of the file is presented in Table 4.4=1. The
parameters must be arranged in the order specified. All input to BIOPCRT
is free formatted with the exceptions of the title, plant names, animal
names, radionuclide names, and radionuclide input concentrations. Conse~-
quently, the user need not follow the 1ine designations given in Table 4.4-
1 as long as the parameters are arranged in the specified order. Each of
the BIOPORT free-formatted input parameters must be followed by a comma, a
blank space, or an end-of-line. The 1ine numbers listed in Table 4.4~1
correspond to the 1ines in the CREATE-generated file. If the parameter is
read by a FORTRAN formatted-read statement, the FORTRAN format specifica-
tion is included in the table.
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Table 4.4-1.

Efle Position

Line
Line
Line
Line
Line
Line
Line
Line

Line

Line
Line
Line

Next

Next

10 -
11 -
12 -

NIN Tines -

NPLTS Tines -

BIOPORT Execution File Organization

— Yariable/Description/Format
Title of this scenario (10A4)

NYRS, NCHK, NLYRS, NPLTS, NCRIT

PMODEL

NMAX

IMAX{n), where n ranges from 1 to NMAX

NBUG

ERU, ERL, IER, NER, JER

DEPTH(n) , where n ranges from 1 to NLYRS

VOL{n), where n ranges from 2 to NLYRS+Z.
VOL(1) -~ surface volume, initially set to

zero and readjusted to zeroc yearly.

¥YOL(n) - corresponds to soil strata NLYRS+1.
VOL(NLYRS+2) -~ volume of the inventory.

PL

PLI

NIN

A,E,»OI for each radionuclide from 1 to NIN;
one line per radionuclide for NIN lines;

For (n) plant associations, insert thfis block of

lines for each associate where n ranges from 1
to NPLTS:

PNAME(n) (2A8)

ISUCC(n}, PMOIST(n)

PROOT(n,i) - where 1 ranges from 1 to

IsucC(n)
RANGP(1) - where {1 ranges fram 1 to
ISuCC{n)

SROOT(1,J,n) ~ for (1) successional phases,
insert one line containing
proportion of roots in each
strata j.
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Table 4.4~1. BIOPORT Execution File Organization {Continued)

File Position @~ Yariable/Description/Format
NYSUC(n,i) - where 1 ranges from 0 to
IsucC{n)
BIOMASS(n,1) - where 1 ranges from 1 to
Isuccin?
RECYCL{n,1) - where i ranges from 1 to
ISLCC(n)

IBIO({) - where { ranges from 1 to ISUCC(n)
IRCY(i) - where i ranges from 1 to ISUCC{(n)

Next n 1ines - For (n) animals, insert this block of lines for
each animal where n ranges from Q to NCRIT:

CNAME (n) (2A8)

AMT(n), RANGC

PACTVE(n,i) - where i ranges from 1 to 2

PMOVE(n,i} - where 1 ranges from 1 to
IRANGC(n}. IRANGC(n) is the
strata index of the deepest
5011 strata penetrated by this
animal.

A special version of MAXI1 program control was established to allow several
successive runs of MAXI1 from a single BIOPORT execution. The following
discussion pertains to the BIOPORT version of MAXIl execution. The MAXIl
execution file contains system commands to assign appropriate files from
the data base and to run the MAXI1l code. The MAXI1 execution file contains
system control records, and an identifying title and NAMELIST input for
each MAXI1 input case. The BIOPORT version of MAXIl program control reads
the radfonuclide inventory from a BIOPORT-generated file. The organization
of the MAXI1 execution file is detatled in Figure 4.4-2. Figure 4.4-3
contains the organization of the radionuciide inventory file.

It is recommended that only BIOPORT-generated inventory files be used with
this version of MAXIl, 1t is necessary that the radionucliides entries in
this file be arranged in exactly the same order as the previous cases.
Also, there may be no additions or deletions to the inventory in subsequent
cases. This is why there are sometimes radionuclide entries in this file
with concentrations of zero. MAXI1 assumes that this inventory file was
generated by a computer program and consequently does not check for entry
errors during input of subsequent cases. The NAMELIST parameter IBIO must
be set to one to activate the BIOPCRT version of MAXI1 program control.

MAXI1 uses the FORTRAN NAMELIST set INPUT for entering parameter values.

fFor this set the first MAMELIST record must be blank in column one,
"SINPUT" must be located in columns 2-8, and may optionally be followed by
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data jtems. The data {tems are separated by commas and the Tast item must
be followed by ™ $END". The data items must have one of the threse

forms:

(L

(2)

(3)

Parameter name = constant. Where the parameter name may be

gither subscripted or not.

Array name = set of constants (separated by commas). The number

of constants may be Tess than, but not greater than, the number of
olements in the array, and must be in the same order as the array
is stored; i.e., the first subscript changes most rapidly.

= n -
The set of constants will be placed in consecutive array elements,
starting with the element designated by the subscripted parameter.

Data items that are set via the NAMELIST statement are identified in
Table 3.2-5 and Table 4,5-1 by the name of the set (e.g., INPUT) in the
second column.

Table 4.4-2. MAXI1 Execution File Organization

Eille Position @ Yariable/Description/Format

First nl lines

Following 1ine

Logical unit/file assignment statements to
assign the master radionuclide file and selected
dose rate factor files for logical units 20-25
and logical unit 27.

System command to execute MAXI1

Next 1ine - Identifying title of the first case (A80)

Following n2 lines

]

NAMELIST set INPUT for the first case as
described above using as many lines as needed.
The NAMELIST parameters IBIO and NEXT must both
be set to one.

Next Tine - IRR (number of years of irrigation prior to

calculation} (I5)

- IBLOW (number of years contaminant blow onto
site prior to calculation} (I5)

Following n3 sets
of lines ~ For each successive case of MAXI1 execution the

following 1ines are included:
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Table 4.4-2. MAXI1 Executfon File Organization ({(Continued)

File Position @ Yariable/Description/Format
Line a - TIdentifying titie of this case
(ABO)

Line b ~ ™ SINPUT NEXT=5 3END"

Last Tine in
file -1 - Blank 1ine or duumy title record such as
"End of calculation" (A80)

Last line in file - " INPUT NEXT=4 3END™

Table 4.4-3. MAXI1 BIOPORT-Generated Inventory File Organization

Eile Position Yariable/Description/Format

The following set of lines is included for each MAXI1 case:

First line - One record contains the following information:

IBYR - year of BIOPORT simulation in which
the following concentrations
resuited, (I5)

Inventory fdentifying title, (A40)

Next n Tines - For each radionuclide n one Tine contains the
following information:

AWI(n) ~ atomic element symbol (A2)

ELTI(n) ~ atomic number (A6)

NSOLD(1,n) ~ first organ (Il)

NSOLD(2,n) - second organ (I1)

NSOLD(3,n) - third organ (I1)

NSOLD{4,n) - fourth organ (Il)

NSOLD(5,n) - fifth organ (Il1)

QG(n) ~ concentration of radionuclide n in
the available soil surface (E10.2)

Note: NSOLD is the translocation classi-
cation index for selected organs where
1=Class D, 2=Class W, and 3=Class Y.

Last 1ine in set - %1 {n first two columns of record
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4.5.

MAXI1 Parametec Descriptions

The Level Two user may modify the intruder/resident scenmario by changing

MAXI1 parameters in the input file.

The enly MAXI1 input parameters that

the user may modify using the interactive CREATE program concern organ
MAXI1 input parameters not manfpulated by CREATE are 1isted and
described in Table 4.5-1.

selection.

code and the organ reference index associated with each organ.

Table 4.5~2 lists the organs used by the MAXIL

The default

organs for this application are total body, bone. lungs, thyroid. and the

lTower large intestine of the GI tract (LLI).

To consider other organs, the

Level Three user may execute the MAXIZ and MAXI3 computer programs as
discussed in 3.1.3.

Parameter

_Name
AGE

AREAEX

AREAIN

AWI

DEN

DILF

Table 4.5-1.

NAMELIST
Set/No. Array
—Elements

INPUT

INPUT

INPUT

(100)

INPUT

INPUT

MAXI] Parameter Descriptions

Data Type
Real

Real

Real

Alpha

Real

Real

4.33

Description

Anspaugh model. Average age of sur-
face contamination at the beginning
of the calculation in years.

Area correction factor for external
pathways to account for the 1imited
exposure potential from smaller
disposal sites, This parameter is
based ¢n the size of the site, FRS1Z
not used in this application
(default value: 1.0).

Area correction factor for internal
pathways to account for the 1imited
exposure potential from smaller
disposal sites. This parameter is
based on the size of the site, FRS1Z
not used in this application
(default value: 1.0}.

Two-character element symbol of
each radionuclide in the source
tarm.

Mass-loading model. Soil density
in grams per cubic meter. (default
value: 1.0E+6),

River d{]ution factor in units of
(1/yr)™" to convert input river



Table 4.5-1. MAXI1 Parameter Descriptions (Continued)

NAMELIST
Parameter Set/No. Array

—Name  _ _Elements Data Type _Description = =

source term of pCt per year to
pCi per liter. (Default value:
1.0 -~ no modification)

ELTL (100} Alpha Atomic number for each radionuclide.
Input may be up to six characters
in Tength and include metastable
(m} and daughter (+D) designration
{e.g.» TELZ7m+D).

FRSIZ INPUT Real Disposal site size in terms of
fractional hectares not used in this
application (default value: 1.0).

122 INPUT Integer Index of source computer program
of the external dose rate factors
in the file assigned to logical
unit 22:

0 - ISCSHLD

1 - MAXI2
If 122=0, MAXI1 will set XFACT =
5.844E-11. If I22=1, MAXIl will
set XFACT = 1.0 (default value: Q).

IAIR INPUT Integer Will there by continuing atmo~
spheric deposition?
0 -no
1 - yes
(default value: Q).

IARG INPUT Integer Consumption of aguatic food pro-
ducts from a contaminated river
pathway:

0 - pathway not selected
1 ~ pathway selected
(default value: 0},

IBIC INPUT Integer (default value: Q).
IBLOW Integer Number of years contaminants
blow onto the site prior to the

beginning of the dose calcula-
tion (default value: 0).

4.34



Parameter

—Name
IBYR

ICKAIR

IDKWAT

LEXT

IFOD

IMO

INHAL

INTRUD

Table 4.5-1. MAXIl Parameter Descriptions (Continued)

NAMELIST
Set/No. Array

_Elements ~ Data Type

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

Integer

Integer

Integer

Integer

Integer

Integer

Integer

Integer

4.35

_Description

Year of BICPORT simulation for
this MAXI1 case {default value: 0).

Decay the air release term for
IT2-ITl years, starting at the
beginning of the scenario?

0 - no

1l - yes
{default value: D).

Decay the irrigation and aguatic
food release term for IT2-ITl
years, starting at the beginning
of the scenarie?

C - no

1 - yes
{default value: 0).

External exposure and crop root
penetration for deeply buried
waste:

0 - pathway not selected

1 - pathway selected.

Farm products ingestion pathway:
0 - pathway not selected
1 - pathway selected,

The number of months per year
that crops are irrigated.
(default value: 6).

Inhalation from resuspension pathway:
0 - pathway not selected
1 - pathway selected.
This parameter used only by the ONSITE
(Napier et al. 1984) program

Special inhalation model selection:
0 - model not selected
1 - model selected; allows a
ohe year exposure with
anpual doses
(default value: 0).



Parameter

Table 4.5-1,

NAMELIST
Set/No. Array

~Name = __Elements = Data Type

ION

I0UT

IRR

IRS

ISUR

INPUT

INPUT

INPUT

Integer

Integer

Integer

Integer

Integer
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MAXI1 Parameter Descriptions (Continued)

Description == =

Print control parameter. Not used
in this application (default value:
0.

Qutput class index:

0 - print tables of maximum annual
doses per organ with radio-
nuclide and pathway contribu-
tion

1 - prints above table and a run-
ning summary of the annual
doses listed by ergan and
total only

2 - prints above summaries and
gives all annual tables by
organ, pathway, and radio-
nuclide.

Number of years irrigation accumu-
lates radionuclides on the site
prior to beginning the dose calcu-
latiaon,

Index of the selected default
scenarfo:
1 - external exposure
2 - external exposure plus inha-
Tation from resuspension
3 - external exposure from
agricultural activities
4 - use of contaminated water for
irrigation and/or drinking
5 - user=created.

External exposure to surface con-
tamination:

0 - not selected

1 - sglected
If this parameter s set to 0,
XFACT will be set to 1.0 in MAXI1
{default value: 1).



Table 4.5-1. MAXI1 Parameter Descriptions {(Continued)

NAMELIST
Parameter Set/No. Array
Name _Elemenis = Data Type _Description .

ITl INPUT Integer The year after waste disposal when
intrusion occurs and the annual
dose calculation begins. This
parameter allows for correct chain
decay of source term (default
value: 1).

IT2 INPUT Integer Number of years of annual dose
calculations. The maximum allowed
is 49 + IT1l {(default value: 50}.

IWAT INPUT Integer Drinking water ingestion from well
water pathway:
0 - pathway not selected
1 ~ pathway selected
(default value: O},

M3M2 INPUT Integer Surface source term input:

0 - permits input of pCi/square
meter

1 - permits input of pCi/cubic
meter

2 - permits input of pCi/kilogram
of soil

(default value: 1),

NEXT INPUT Integer Case control index:

1 - this 1s the first case: read
libraries, NAMELIST INPUT, and
inventory; perform calculations
and prepare for following cases

2 - not used by MAX]1

3 - this is a subsequent case; read
title and NAMELIST INPUT, per-
form calulations, and prepare
for following case

4 - finished; end execution. pre-
vious title record was a dummy
record

5 - special case handling for
CREATE/BIOPORT-generated input;
a value of five signals that
this is not the first case of a
CREATE/BIOPORT-generated
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Parametor

Table 4.5-1. MAXI1 Parameter Descriptions (Continued)

NAMELIST
Set/No. Array

Mame = _Elements = Data Type
NEXT (continuad)

NIN

QI

RF1

RF2

RINH

(100}

(100)

(100}

(1007

INPUT

INPUT

INPUT

Integer

Real

Real

Real

Real

Real

Real

Real
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_Description

execution; the parameters IRR
and IBLOW will not be read and
the radionuclide inventory will
be read from the file assigned
to logical unit 30.

Number of radionuciides in the
source term. MAXI1 calculates this
parameter under the BIOPORT version
of MAXI1 program control.

Concentration of radionuclides in
the available soil surface. Units
as specified by M3M2.

Irrigation/river release source
term in units of pCi/L. Not used
in this application.

Drinking water source term in units
of pCi/L, Not used in this
application.

Atmospheric release source term
in pCi/yr. Not used in this
application.

The fraction of total roots inr top
15 cm of the seoil (default value: 1).

The fraction of total roots enter-
ing the buried waste below the top
15 ¢m plow Jayer of s0il1 {default
value: 0). Note: RFl+RF2Z <1.0.

RINH modifies the hours of inhala-
tion per year from 8660 hours per
year to case-specific values and
modifies breathing rate. CREATE
establishes a value of 0.3 for RINH
which is the equivalent of 2000
hours per year.



Parametor

—Nome
RIRR

RPF

RPF1

RPF2

SRDIL

XDPT

XF2

XMLF

XQSITE

XFACT

Table 4.5-1. MAXI1 Parameter Descriptions {Continued)

NAMELIST
Set/No. Array

—Elements =~ Data Type

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

Input

INPUT

INPUT

INPUT

Real

Real

Real

Real

Real

Real

Real

Real

Real

Real
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_Description

Irrigation rate in liters per
square meter per month (default
value: 0.0 - no irrigation).

This parameter value is calculated
by MAXI1 (RPF = RPF1 * RPF2)
unless RPF is zero or unspecified;
in that case RPF = RPF1,

This is a ratio of waste concentra-
tion in surface to subsurface
soils (default value: 1.0).

Fraction of the total diet grown on
the site (default value: 1.0).

Inventory dilution factor (default
value: 1.0).

Anspaugh resuspension model. Frac-
tion of the seoil plow-layer thick-
ness available for resuspension
(default value: 0.067).

Number of hours of external expo-
sure to surface contamination.

This parameter will modify XFACT by
XF2/8766 in MAXI1 (default value:
2000) .

Mass-loading resuspension model.
Mass-loading factor in grams per
cubic meter (default value: 1E-4).

Chi/q value at the site {(defauit
value: 0.0).

This parameter has three func~
tions: it can be used to turn off
the surface external pathway
(XFACT=0.); it can modify the
units of the surface external DRF
file assigned to logical unit 22
allowing use of ISOSHLD-generated



Table 4.5-1. MAXI1l Parameter Descriptions (Continued)

NAMELIST
Parameter Set/No. Array
—Name = __Elements = Data Type Description = =
XFACT (continued) files (XFACT=1.0 for MAXI2-

generated file 22, XFACT=5.844E-11
for ISOSHLD generated file 22); and
it can modify the number of hours
of exposure per year {(based on a
full year of exposure or 8766 hours
per year=1.0). MAXIl will calcu~
late XFACT only if values have been
entered in NAMELIST INPUT for ISUR.
122, and XF2. This logic allows
the user to enter a value for XFACT
through the NAMELIST statement.

Table 4.5-2., Organ Selection

1 - Total body 9 - Adrenals 17 - Pancreas

2 - Body water 10 - Testes 18 - Heart

3 - Kidneys 11 - Ovaries 19 - GI tract

4 - Liver 12 - Skin 20 - Stomach

5 - Spleen 13 - Brain 21 - Small intestine

6 - Bone 14 - Muscle 22 - Upper large intestine
7 - Fat 15 - Prostrate 23 - Lower Targe intestine
8 - Lungs 16 - Thyroid

4.6. COC Computer Code Installalion

The installation of the BIOPORT/MAXI1l software package on the Control Data
Corporation (CDC) computers at Brookhaven National Laboratories is discussed
in this section. Computer operation-system interfacing on the CDC computers
is largely transparent to the user due to procedures included with this
software package. These command level procedures are discussed in Section
4.6.1. Software security procedures estabiished on the CDC are discussed in
Section 4.6.2. Conversion of the computer codes for execution on the CDC is
discussed in Section 4.6.3.

The BIOPORT/MAXI1 software package is installed on the Brookhaven National
Laboratory CDC 6600 (MFA) and CDC 7600 (MFZ) computers. The package has
been modified to exscute under INTERCOM Version 4 software control. MFA
uses the NOS/BE 1 operating system and MFZ uses the SCOPE VYersion 2.1
operating system. The source code is compiled with the FTNS FORTRAN
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compiler. The contents of the BIOPORT/MAXI software packages are listed in
Table 4.6-1.

BIOPORT was developed on a PDP-11/34 minicomputer. MAXI1, MAXI2, and MAXI3
were developed on a UNIVAC 1100/70 computer. The CREATE computer code was
developed on a Zenith-89 microcomputer. The software package was assembled,
debugged, and tested on a VAX-11/780 computer.

4.6,1. Command Level Procedures and Utility Programs

Four interactive Cyber Control Language (CCL) procedures have been written
to handle most of the operating-system interface for the BIOPORT/MAXIL
executions. Instructions for using these procedures are given in Section
3.1.1. The first CCL procedure, named CREATE, performs the necessary
system-level commands to attach files, connect the files INPUT and OUTPUT to
the terminal screen, and execute the CREATE computer program. The second
CCL procedure, named BIO, controls execution of the BIOPORT simulation. The
third procedure, MAX, controls construction and submission of the MAXI1
execution file, removes interim files from the user's work area, and
disconnects the files INPUT and OUTPUT from the terminal screen. A fourth
procedure, named SEND, routes an output file from the batch process output
queue to the RJE printer at the S5-~056 Computer Operations Facility, Willste
Building, Silver Springs, MD. A listing of the file containing these
procedures is located in Appendix 1.D.l.

4.6.2. Software Security

A1l files in the BIOPORT/MAXI1 software package have been protected against
modification, extension, deletion, and performance of control functions by
passwords. These passwords are not necessary for execution of any of the
codes in the BIOPORT/MAXI1 software package. Requests for access to the
passwords should be directed to the NRC Project Manager. Execution files
created by CREATE contain user identification and accounting information.
These files are protected from read-access by a user-supplied password as
discussed in Section 3.1.1.

4.6.3. Computer Code Conversion

Most changes to the codes in the BIOPORT/MAXI1 software package were the
result of minor syntax variations in the hardware and FORTRAN compilers.
The only major change in the CDC version of the software package is the

coding of the module RITFIL of the CREATE computer code. A Tisting of the
COC version of RITFIL is located in Appendix 1.D.2

4.7. References

Chapin, N. 1974, "New Format for Flowcharts," In Vol. 4 of Software -
Practice and Experience, pp. 341-357., John Wiley and Sons Ltd., London.
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Napter, B. A., R. A. Pelcquin, and W. E. Kennedy, Jr. 1984, [Intruder

QNSITE/MAXI] Computer Program. NUREG/CR-3620:PNL-4054. U.S. Nuclear
Regulatory Commission, Washington, D.C.

Table 4.6-1. Contents of the BIOPORT/MAXI1 Software Package

_Ellename Computer Identification File Type
BIOZ20 MFZ ZZRNRC Sequential data

BIO21 MFZ ZZRNRC Sequential data

BIQ23 MFZ ZZRNRC Sequential data

BID24 MFZ ZZRNRC Sequential data

BI025 MFZ ZZRNRC Sequential data

BIOAC MFA BIODB Sequential data
BIOBURIED1 MFZ ZZRNRC Sequential data
BIOMAXI1ABS MFZ ZZRNRC Machine executable code
BIOPLANSOQURC MFZ ZZRNRC Sequential data
BIOPORT MFA BIODB Batch process file for

MFZ containing compila-
tion directives and
FORTRAN source code

BIOPCRTABS MFZ ZZIRNRC Machine executable code
BIORMOLIB MFZ ZZRNRC Sequential data

CREATE MF A BIODB FORTRAN source code
CREATEABS MFA BIQDB Machine executable code
CRFOR MF A BIODB Batch compilation
FTRANSLIB MFA BIODB Sequential data

GRDFLIB MFA BIODB Sequential data

MAXT1 MFA BIODB Batch process file for

MFZ containing comila-
tion directives and
FORTRAN source code

MAX1Z MFA BIODB FORTRAN scource code
MAXI3 MF A BIODB FCRTRAN source code
MAXIZABS MFA BIODB Machine executable code
MAXI3ABS MF A BIODBE Machine executable code
M2FOR MF A BIODB Batch compiTation

M3FOR MFA BIODB Batch compilation
ORGLIB MF A BIODE Sequential data

PROCFIL MFA BIO Command level procedure
RMDBIO MFA BIODB Sequential data
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APPENDIX 1.A Computer Code Listing - BIOPORT

C Program Title: BIOPORT

C Developed for: U.S. Nucear Regulatory Commission

C Cffice of Nuclear Regulatory Research

C Division of Health, Siting, and Waste Management
C

C Date: May 31, 1984

NRC Contact: Dr. John Randall (NRR)
Phone: 301-427-4633

Code Developer: DOr. D.H. McKenzie, L.L. Cadwell, L.E. Eberhardt.,
W.E. Kennedy, Jr.,» R.A. Peloquin, M.,A. Simmons
Pacific Northwest Laboratory
Richland, WA 509-376~6573 (DHM)

This program was prepared for an agency of the United States
Government. Neither the United States government nor any agency
thereof, or any of their employees, make any warranty, expressed
or implfed, or assumes any legal liability or responsibility for
any third party's use, or the results of such use, of any portion
of this program or represents that its use by such third party
would not infringe privately owned rights.

OOCOOCOO0O0000000000cCO 000000
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APPENDIX 1.A Computer Code Listing - BIOPORT (Continued)

PROGRAM BIOPORT

BIOPORT - Models BIDlogical transPORT of radionuclides from a

INPUT

waste disposal site. Biological components are plant

roots which take up the material and distribute it

within the plant system (i.e., roots and leaves) and
subsequently back into the soil; and an animal component
which moves soil and the accompanying radiation from
various strata to the surface.

The number of years simulated is variable. There are a
maximum of 3 strata (of variable thickness) plus a surface
and a repository layer.

Community composition is determined on input. It is
assumed that plant succession will occur and that animal
activity will vary over time. Presently animal activity

is assumed to decrease after the first year. Succession

in the plant community affects : production {gm dry wt/m2/yr},
root/shoot ratio, range of roots, the percent of roots in
each strata and the rate the biomass is recycled.

Plant production and the proportion recycled can

increase linearly over time within any successional phase
(AB,BB, AR,BR) .

~ By 1ine (# refers to a tine) :

1} title;

2) number of years for simulation, frequency far plot points,
number of strata in overburden, number of plant species
(or communities), number of animal species;

3) plant model 1index;

4) number of years for dose calculations;

5) vears of dose calculations;

6) debug option/index

7) upper and lower erosion constants, starting year:
duration and frequency for increased erosion;

B) depths for each strata;

9} volumes for each strata (m3).

loﬂ_z
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APPENDIX 1.A Computer Code Listing ~ BIOPORT {(Continued)

Package 11fe and radionuclide inventory data includes :

1) package life in years (E10.2 format);

2) number of years of waste storage prior to the beginning
of the scenario (E10.2 format);

3) number of radionuclides in the inventory (I3 format).

It is assumed that the input quantity of activity in
curies has been decayed for the number of years of prior
storage.

4) Each radionuclide in the inventory is then entered on a
separate 1ine which contains the following information :
atomic symbol, atomic weight, quantity in curies per cubic
meter of waste. The format is: A2, A6, 5E10.2.

The atomic symbol and atomic weight must be presented
in the same notation as the radionuclide master Tibrary.

Plant and Animal Data is entered as follows :

1) plant name (8 character limit);
2) number of phases in succession., conversion for dry to
wet weight;
3} root to shoot ratio;
4} range of roots in meter intervals;
5} % distribution of roots by strata;
6) years of years in each successional phase (start with
0, €.9.» 0’10’30);
7) production {gm/m2) for each successional phase;
8) proportion recycled for each successional phase;
9) index for linear change in biomass during each phase
(0=no;l=yes);
10} index for linear change in amount recycled during
each phase (0=no;l=yes).

1) animal name (8 character limit);

2} total amount of dirt moved per year (m3), range of
movement in meter intervals;

3) % activity for first year and subsequent years;

4) % materialmoved between strata.

Data for additional plants and animals is repeated in
order {(i.e., all plants together and then all animals).
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APPENDIX 1.A Computer Code Listing - BIOPORT (Continued)

OUTPUT - Output file contains all input parameter values, the
radionuclide input inventory and concentrations by
strata at specified frequency. Inputs for MAXI are
also included. A separate file is opened for the total
curies by strata at each check year; this file is
used {via BPLT) to generate plots.

A debug option is available, but should be used ONLY
with abridged data sets. Concentrations of radionuclides
at selected years are printed to the file assigned to
logical unit no. 30 in MAXIL input format.

LATEST REVISION - Aug
QOct
Jul
Dec
Jan
Feb
Mar
Mar
Apr
May
Jun

10,1982
14,1982
27,1963
16,198
6,1984

{M.A.Simmons/R,A.Peloquin)
(revisions for eastern site ¥)
(recalculates soil volumes)
{(combines western & eastern models)
{variable erosion option added)

14, 1984 (VAX installation and MAXI input)
1,1984 (fixed erosion)

7,1984 (made depth of strata variable)

17, 1984 (linked to CREATE and MAXI1)

8, 1984 (plant model modification)

20, 1984 (soil concentration bug fixed)

DIMENSION AMT(10},PMOVE(10,5),PMO1ST(10},DEPTH(5)
DIMENSION RANGP(5),QSUM{(7),QM(100,7),RECYCL(10,5),IRCY(5)
DIMENSION 1IBIO(5),AR(10,5),BR(10,5),RMAS(6)

DIMENSION RRCY{(6),APLT(5)

REAL*8 OLDV(5)

Names : PNAME(plant);CNAME(critter);
REAL*8 ANAME , PNAME(2,10) ,CNAME (2, 20) , VERS
BYTE DAT{(10) ,HRS{10)

1.A-4



a0 a0

o}

OO0 00 0

APPENDIX 1.A Computer Code Listing - BIOPORT (Continued)

COMMON //JY,NLYRS,NB

INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE

'FILES.FOR!
' SHRUB.FOR!
'ANIMAL .FOR!
'EARTH.FOR?
TACTVTY.FOR?
'DECAY.FOR!
'FLAGS.FOR!
'NAMES.FOR?
'SQURCE .FOR!

mZ to hectare conversion—-
HA = 100Q0.

Ci/m3 to Ci/gm conversion-~
CONV = 1.7Eb

Ci/ha to pCi/m2 conversion-=
CMT = 1.0E+8

CALL DATE(DAT)
CALL TIME(HRS}

ANAME
VERS

'BIOPORT!
16/20/841

Read parameter file :

number years, check pts, number layers,

number plants, number animals, upper and

lower erosion constants (m/yr), start,

duration and frequency for increased erosion,
depths for sach strata, volumes for each strata,

READ(11,131} (TITL(I),I=1,10)
READ(11,%) NYRS,NCHK,NLYRS,NPLTS,NCRIT
READ(11,*) PMODEL

READ{(LI,*) NMAX

READ(11,%*) (IMAX(I),I=1,NMAX}
READ(11,*) NBUG

READ(11,*} ERU,ERL.IER,NER,JER
READ(11,*) (DEPTH(K),K=1,NLYRS)
READ{11,%) (VOL{K},K=2,NLYRS+2)
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WRITE(2,132) TITL

IWrite to output file

WRITE(2,200) ANAME,DAT,HRS,VERS

WRITE(30,413) TITL

IF (PMODEL .EQ. 1} WRITE(2,201)
IF (PMODEL .EQ. 2} WRITE(2,202}
WRITE(2,205) NYRS,VOL(1}

DO 1 K = 1,NLYRS

WRITE(2,210) DEPTH(K),YOL(K+1),K

CONTINUE

WRITE(2,215) YOL{NLYRS+2),NLYRS+1,NPLTS,NCRIT
WRITE(Z2,216) ERU,ERL,IER,NER,JER,CONV,CMT

IF{NBUG .GT., 0) WRITE(3,160)ANAME,DAT,HRS,PMODEL ,NYRS,NLYRS
IF{NBUG .GT. Q) WRITE(3,161}NPLTS,NCRIT,ERU,ERL,IER,NER,JER

ERU = ERU * 1.0E2
ERL = ERL * 1,0E2
CALL INVEN

Convert from cm/yr to m3/yr

Read radiological input

IF{NPLTS .EQ. 0) GO TO 8

WRITE(2,500)

DO 6 1 = 1,NPLTS

Page eject

Read in plant data :

plant name, number of phases in succession,
moisture content, proportion of

biomass in roots, range of roots, distribution
of roots by strata, number of years,
production in each successional phase,
proportion recycled in each phase,

index for linear change in each phase,
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APPENDIX 1.A Computer Code Listing ~ BIOPORT (Continued)

READ(11,I30) (PNAME(J,I),J=1,2)

READ (11 ,%) ISUCC(I},PMOIST(I)
READ(11,%)} (PROOT(I,I2),12=1,ISUCC(I))
READ(11,%) (RANGP (I12) ,I12=1,ISUCC(I))

Convert m's to strata {ndex
Do 2 Iz = 1,ISUCC(I)
IRANGP(I,I2) =1
DO 25 K = 1,NLYRS~]
IF (RANGP{I2) .GT. DEPTH(K} .AND,
RANGP(I2) ,LE. DEPTH(K+1}}
IRANGP(I,I2) = K + 1
CONTINUE
IF (RANGP{IZ2)
= NLYRS + 1
CONTINUE

.GT. DEPTH(NLYRS)) IRANGP({I,I2}

00 3 12 = 1,ISUCC(I)

READ(11,%) (SROOT(12,K2,1),K2=1,IRANGP(I,I2))
CONTINUE
READ(11,%) {(NYSUC(I,I2),I2=1,ISUCC(I) + 1)
READ(11,%) (BIOMAS(I,12),12=1,ISUCC{I))
READ(11,%) (RECYCL(I,12),12=1,ISUCC{I))
READ(11,¥%) (IBIO(12),12=1,ISUCCI(I))
READ(11,%) (IRCY(I2),I2=1,ISUCC(I})

DO 44 12 = 1, ISUCC(I}
1F (IRANGE .LT. IRANGP(I,I2)) IRANGE=IRANGP(I,I2)

o0

44

CONTINUE

WRITE(2,220)
WRITE(2,225}
WRITE(2,230)
WRITE(2,235}
WRITE(Z2,240)
WRITE(Z2,245)
WRITE(2,248)
WRITE(2,249)
WRITE(Z,246)
WRITE(2,250)

(PNAME(J,1),3=1,2)
ISUCC(I),( 1.0 - PMDIST(I))
(NYSUC(I,I2},12=2,ISUCC(I)+1)
{(PROOT(I,12),12=1,ISUCC(I))
(RANGP{I2),12=1,ISUCC{I})
(BIOMAS(I,I2),12=1,1SUCC(I))
(RECYCL(I,12),I2=1,ISUCC(I))
(IBIO(12),I2=1,ISUCC(I))
(IRCY(I2),I2=1,15UCC{I}}
IHeading

DO 5 K2 = 1,IRANGE
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APPENDIX 1.A Computer Code Listing - BIOPORT (Continued)

WRITE(Z,255) KZ,{SR00T(I2,K2,I},12=1,ISUCC(I))

CONTINUE

IRANGE = ©

RMAS(1) = 0,

RRCY(1) = 0.

DO 4 I2 = 1,ISUCC(I}

Convert dry weight to wet.
And gm/m2 to gm/ha.
BIOMAS(I,I2) = (BIOMAS{I,I2) / (1. - PMOIST(I})) * HA
RMAS(I2+1) BIOMAS(I,I2)
RRCY(12+1) RECYCL{I,I2)
CONTINUE

Calculate reg. coef. for production
and amount recycled.
DO 11 12 = 1,ISUCCH{ID

BR(I,I2) = 0.
AR(I,I2) = RECYCL(I,I2)

i

IF (IRCY(I2) .EQ. 0} GO 70 12

BR(I,I2} = (RRCY(I2+1} - RRCY(I2)} /
(NYSUC(I,I2+1) ~ NYSUC(I,I2)}

AR(I,I2) = RRCY(IZ+l) - BR(I,IZ) * NYSUC(I,IZ+l)

CONTINUE

BB(I,IZ) = 0.

AB(I,I2) = BIOMAS(I,I2)

IF (IBIO(I2) .EQ. 0) GO TO 9

BB(I,I2) = (RMAS(IZ2+1) - RMAS(I2}} / (NYSUC(I,IZ+1)
~ NYSUC(I,I2))

AB(I,I2) = AB(I,12) - BB(I,I12) ¥ NYSUC(I,IZ+l)

CONTINUE
IF(NBUG .GT. 0) WRITE(3,162) AR(I,12),BR(I,I2),
AB{I,I2),BB(I,I2)

CONTINUE

1.A-8



o

OO0 000

10

APPENDIX 1.A Computer Code Listing ~ BIOPORT (Continued)

CONTINUE
Read in animal data :
critter name, tfotal amount of dirt moved,
range of movement, % activity/yr,
% dirt moved between strata.
CONTINUE
IF{NCRIT .EQ. 0) GO TO 1B
WRITE(2,500}

DO 10 I = L,NCRIT

READ(11,130) (CNAME(J,1),J=1,2}
READ(11,%*)  AMT(I},RANGC

IRANGC(I) =1
DO 7 K = 1,NLYRS - 1
IF (RANGC .GT. DEPTH(K) .AND. RANGC .LE.
DEPTH(K+1)) IRANGC(1) = K+l
CONTINUE
IF (RANGC .GT. DEPTH(NLYRS)) IRANGC(I) = NLYRS + 1

READ(llv*} (PACTVE(I:L):L=1’2)
READ(11,%) {(PMOYE(I,K2),K2=1,IRANGC(I))

WRITE(Z,260) (CNAME(J, 1) ,J=1,2)

WRITE(2,265)  AMT{I),RANGC

WRITE(2,270} {PACTVE(1,L),L=1,2)

WRITE(2,Z75)

WRITE(2,280) (PMOVE(I,K2),K2=1,IRANGC(I))
CONTINUE

Print QA signature Tines
WRITE (2,420)

Maximum amount of dirt moved/critter/layer/year

IF(NBUG .GT. O0) WRITE(3,165}
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APPENDIX 1.A Computer Code Listing ~ BIOPORT {(Continued)

C
DO 15 I = 1,NCRIT
DO 14 K2 = 1,IRANGC(I)
DIRT(I,K2) = AMT(I) * PMOVE(I,K2)
IF(NBUG.GT.0) WRITE(3,166)}1I,K2,DIRT(I,K2)
14 CONTINUE
15 CONTINUE
C
18 CONTINUE
C
c Write heading on debug file
IF(NBUG .GT. 0) WRITE(3,167)
C
C Include surface and inventory in NLYRS
NLYRS = NLYRS + 2
C
DO 20 K = 1,NLYRS
" Zero soil movement totals.
C DIRTM{(K) = 0.

SYOL (K) = VOL{K)
IF(NBUG .GT. 0) WRITE(3,168) K,SYOL(K)
20 CONTINUE

e

C Minimum for max. concentration check.,
MAX = 1,0E-25
C
C
C***-!**********i**l***i*i*i*i******l** Start of Simu]atjon 3696 JE 2 36 M X
C
DO 99 JY = 1,NYRS

C
C Set index for printout
IWRT = 0
DO 13 IRAP = 1, NMAX
IF (IMAX(IRAP) .EQ. JY) IWRT =1
13 CONTINUE
IF (JY .EQ. 1) IWRT =1
IF (JY .EQ. NMAX) IWRT =1
C
C
c
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APPEND1X 1.A Computer Code Listing -~ BIOPORT (Continued)

NB =0
IF(NBUG.GT.0 .AND. JY .LE. NBUG) NB = 1
IF(NB .EQ. 1) WRITE(3,185) JY

DO 22 K = 1,7
QSUM(K} = 0.
CONTINUE
Index for ADJUST
T =1Y

Decay inventory and package.
release available activity
CALL ADJUST(T)

IF(NCRIT ,EQ. 0) GO TO 30

DO 36 K = 1, NLYRS
OLDV(K} = YOL(K)
CONTINUE

CALL CRITTER

CONTINUE

DO 75 IC = 1,NUCS

Skip if no activity for this
radionuciide
IACT = 0O
00 62 K = 1, NLYRS
IF (QD(IC,K) .GT. 0.) IACT =1
CONTINUE
IF (IACT .EQ. 0) GO TO 75

Convert curies to curijes/m3
(QD} {QC)
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AFPENDIX 1.A Computer Code Listing - BIOPORT (Contfnued)

Kl= 1
IF (NCRIT .EQ. 0) K1 = 2
DO 35 K = 2,NLYRS
QC(IC,K) = QD(IC,K) / OLDV(K)
CONTINUE

Zero surface activity due to critters
SURFCE = 0.

IF(NCRIT .EQ. Q) GC TO 50
IF(NB .EQ. 1) WRITE(3,190) IC

Sum for determining surface conc.
and adjustment of concentration for soil
movement.

DO 40 K = 2,NLYRS
QT = DIRTM(K-1) * QC{IC,K)
ap(IC,K} = QD(IC,K) - QT
SURFCE = SURFCE + QT
IF(NB .EQ. 1) WRITE(3,191) K-1,DIRTM(K-1),
QC{IC,K),QT
CONTINUE
ap(I1C,1) = QD(IC,1) + SURFCE

CONTINUE
plants

IF (NPLTS .EQ. 00 GO TO 60
Qc(Ic,1) = 0.
DO 61 K = 2, NLYRS

QC(IC,K) = QD(IC,K) / YOL(K)
CONTINUE
CALL PLANT

Calculate amt recycled, use 1inear
extrapolation when appropriate.
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APPENDIX 1.A Computer Code Listing — BIOPORT (Continued)

DO 48 K = 1,5

APLT(K) = D.
48 CONTINUE
c
DO 58 I = 1,NPLTS
CYCLE = AR{I,1)
DO 45 I2 = 1,1SUCC(I)
C
IF (JY .GT. NYSUC(I,I2) .AND. JY
1 LE. NYSUC(I,I2+1)) CYCLE =
2 AR(I,I2) + BR(I,I2) * JY
c
45 CONTINUE
c
DO 55 K = 2,NLYRS
c activity resulting from plant decay
QD(IC,K} = QD(IC,K) + ACTPLT(I,K) *
1 CYCLE
APLT(K) = APLT{K) + ACTPLT(I,K)
55 CONTINUE
C
c Surface concentration
Qb(IC,1) = QD(IC,1) + ACTPLT{(I,1) * CYCLE
APLT(1) = APLT(1) + ACTPLT(I,L)
c
58 CONTINUE
C
60 CONTINUE
c
IF(NB ,EQ. 0) GO TO 75
WRITE(3,170)
WRITE(3,175)VOL(1) ,SURFCE,APLT(1) ,Q(IC,1)
DO 65 K = 2,NLYRS
WRITE(3,180)K~1,VOL(K) ,APLT{(K),D(IC,K)
65 CONTINUE
c
C
75 CONTINUE
C - ~ e End of chain loop —-==r—ww——=
c

IF(NB .EQ. 1) WRITE(3,195) (VOL(K),K=1,NLYRS)
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APPENDIX 1.A Computer Code Listing - BIOPORT (Continued)

Ercsion and layer adjustment
CALL ERSION

DO 77 IC = 1,NUCS
PO 70 K = 1,NLYRS
Sums for total curies/strata
QSUM(K) = QSUM(K) + QD(IC,K)

CONTINUE
QSUM(NLYRS+1) = QSUM(NLYRS+1) + Q(IO)
QSUM(NLYRS+2) = QSUM(NLYRS+2) + QDE(IC)
{ODE = eroded curies)
CONTINUE

Check for maximum total curies

DO 80 K = 1,NLYRS - 1
IF (QSUM(K) ,LE. QMAX) GO TO 80
MAX = QSUM(K)
MAXY = JY

CONTINUE

IF (MAXY .NE. JY) GO TO 84
DO 82 1C = 1,NUCS

PO 81 K = 1,NLYRS
QM{IC,K) = QD(IC,K)

CONTINUE
OM{IC,NLYRS+1) = Q(IC)
QM(IC,NLYRS+2) = QDE{(IC)
CONTINUE
CONTINUE
Check for year to print.
IPRT = 0

DO 87 JW = 1,NMAX
IF(JY .EQ. IMAX(JW)) IPRT =1
CONTINUE
IF(IPRT .EQ. 1) GO TO 88
IF(IWRT .ECQ. 1) GO TO B9
GO TO 99
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APPENDIX 1.A Computer Code Listing - BIOPORT {(Continued)

CONTINUE

WRITE(2,285)JY

WRITE(2,295) (DEPTH(K),K=1,NLYRS-3),(DEPTH(K) ,K=1,NLYRS~2)
WRITE(30,410) JY

CONTINUE
INUC =0

DO 90 IC = 1,NCH

IF (NFLAGC(IC) .LE. 0) GO TG 92

JCH = NOFNUC(IC)
IST = INUC + 1

KCH = IST + JCH -1
CONTINUE

DO 91 IN = IST,KCH
QMT = (QD{IN,1} + QGD(IN,2}} * CMT

IF {IPRT .EQ. 1) WRITE(2,300) ELT(IN),AW(IN),

QDE (IN) , (QD(IN,K) »K=1,NLYRS),
QCIN) ,OMT

IF (IPRT .EQ. 1) WRITE{(30,411) ELT(IN),
AWCIN) , (NSCJ,IN}, J=1,5),
aMmT
CONTINUE

CONTINUE
INUC = INUC + NOFNUC(IC)

CONTINUE
IF (IPRT .EGQ. 1) WRITE(2,320) QSUM(NLYRS+2),(QSUM(K),K=1,
NLYRS+1)

IF (IPRT .EQ. 1) WRITE(30,412}
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99

APPENDIX 1.A Computer Code Listing - BIOPORT (Continued)

IF(IWRT .NE. 1) GO TO 99

IF (vOoL(2) .GT. 0.00) GO TO 99
WRITE(2,350) JY

GOTO 100

CONTINUE lEnd of year simulation

CE 36360 36 3 36 31606 JE 00 JE 3036 30 36 396369636 636 36 396 30 T390 36 96 96 36 9636 36 D30 00306 3000 36 0 006 3608 30 00 3096 3006 36 06 06 36 36 3036 006 3036 5056 96 36 96 36 3

C

o

O

97

96

94

DO 97 K=1,NLYRS+2Z
QSUM(K) = 0.
CONTINUE
Write GD's for maximum year.

WRITE(2,290) MAXY
WRITE(2,295) {(DEPTH{K),K=1,NLYRS-3),(DEPTH(K) ,K=1,NLYRS-2}

INUC = O
DO 95 IC = 1,NCH

IF(NFLAGC(IC) .LE. Q) GO TO 94

JCH = NOFNUC(IC)
IST = INUC + 1
KCH = IST + JCH - 1

DO 93 IN = IST,KCH

OMI = OM{IN,NLYRS) * CMI

QMT = (QM(IN,1) + QM(IN,2)) ¥ CMT

DO 96 K = 1,NLYRS+2

QSUM(K) = QSUM(K) + OM(IN,K)
CONTINUE
WRITE(2,300) ELT(IN) ,AW(IN},OM(IN,NLYRS+2),
1 (OM{IN,K) ;K=1,NLYRS+1) ,QMT

CONTINUE

]

CONTINUE
INUC = INUC + NOFNUC(IC)
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APPEND1X 1.A Computer Code Listing - BIOPORT (Continued)

95 CONTINUE
WRITE(2,320) QSUM(NLYRS+2),(QSUM(K) ,K=1,NLYRS+1)

WRITE(2,305)
DO 98 K = 1,NLYRS
WRITE(Z,310} K-1,VOL(K)
98 CONTINUE

100  CONTINUE
STOP

OO0 0

Formats

130 FORMAT(2A8)

131  FORMAT (10A4)

132 FORMAT (T10,10A4)

133 FORMAT (I5)

150 FORMAT(//,1X,'End of program ',A8)

160  FORMAT(T2,'Program :',A8,T20,'Run :',10A1,2X,10Al.//,

2 T2, '"PLANT MODEL CODE {(1l=total;Z=partiall',T39,%:%',12,//,
3 T2,'Simulation Period {(years)',739,':',T42,14,7T57,
4 'Number of strata',T83,':',785,14)
161  FORMAT(TZ,'Number of plant assoclations!',T39,':',T42,14,T57,
1 "Number of animal species!,TH3,':',T85,14,//,T2,
2 'Erosion constants [cm/yr{high/Tow)1t,739,1:1,T42,F7.5,1/,F7.5,
3 T57,'Starting year for high',T&3,':',7T85,14,/,72,
4 '‘Dyration at high {yrs)',7139,':1,T42,14,T57,
5 'Frequency for high (yrs}',T83,t:',785,14,/)
162 FORMAT(/,T2,'Regression coefficients for :',T45,%a',T58,'b',/,
1 T13,'Biomass recycling',T42,F6.4,755,F6.4,/,7T23,'Biomass?',
2 T40,E10.2,T52,E10.2,/}
165  FORMAT(//,T2,'Maximum amount of dirt moved per year',/,T5,
1 YAnimal',T13,tStratat,T22, 'Amount',/,T7, 'Codet , T24, 'm3 1)

166  FORMAT(T8,12,T15,12,T19,Gl3.6)
167  FORMAT(//,T2,'---Starting Volumes-~~',/,T2,'Stratat,T12, "Volume',
1 /+T15,'m3")
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235
240

APPENDIX 1.A Computer Code Listing - BIOPORT (Continued)

FORMAT(T4,12,79,G13.6)
FORMAT(//,T2,'Strata',T10,'Yolume',T23, *Animals', 137,

1 "‘Plantt,TH4,'QD*,/,T12,'m3',725,'ci?,139,'ci1?,T54,
Z fcity,/)
FORMAT(T5,'0',T8,G13.6,T19,G13.6,733,G13.6,T47,G13.6)
FORMAT(T4,12,78,G13.6,733,G13.6,7T47,G13.6)

FORMAT(//, T2, "#%%% SIMULATION «=-~- 1,12," ¥¥2&1,/)
FORMAT(/,T11,'FOR NUCLIDE -- ',I2,//,T2,

1 'Soi1 Movement due to Animals, starting QC and curies'.,/,
2 T4,'Strata’,

3 T13,150971%,729,'QC"',T45,'QT*,/,T14,'m3 ', 727, 'ci/m3d ', T45,
4 tcit, /)

FORMAT(T6,12,7T10,G13.6,725,G13.6,741,G13.6)
FORMAT(T7,1'01',T25,G13.6,T41,G13.6)
FORMAT(//,T2,'New Yolumes (m3) :',721,Gl3.6,4(/,T21,Gl3.6))}

FORMAT(//,T1l0, 'Program :',A8,735,'Run :',10A1,3X,10A,/,T10,
Wersion :1',A8,//)
FORMAT(T10, YPLANT MODEL : Total Plant Fractiont,//)
FORMAT{T10, "PLANT MODEL : Only Biamass in Contact with Wastet!,//)
FORMAT(T10,'Simulation Period (years)',T40,"':',T43,14,/,T10,
1 *Strata Identification',T40,%:",T44, 'DEPTH!,T55, *VOLUME?,
2 T67,'CODE',/,T43, 'surface',T53,E10.2,768, (0} 1)
FORMAT(T45,F3.1,'m',T53,E10.2,T68, (1,11, ")
FORMAT(T43, *inventory',T53,E10.2,768,'(',I1,D1,//,T10,
1 'Number of plant associations',T40,%:%,T45,12,T50,
2 tNumber of animal species ',T80,':',785,12)
FORMAT(/T10,'Erosion constant cm/yr {high)*,T40,%:',T43,F7.5,767,
'"(low) ', T8O, ': ', T83,F7.5/
T10,'High erosion - starting year',
T40,':%,T44,15,767, *duration?,T80,":*,T82,14/
T25,'frequency',T40,*:,T44,15//
T10, 'Conversion for m3 to gm Y,T40,':',T43,G13.6/
T10,'Conversion for Ci/ha to pCi/m2',T40,':',T43,

1PE10.2,/)
FORMAT(//,T10, "PLANT ASSQCIATION - ',2A8)
FORMAT(T1D,'Number of Successional Phases =',T40,16,T60,
1 'Dry/wet weight ratio =',T95,F6.4,//)
FORMAT(T10,*Intervals for succession {yrs)',T54,':',T55,5(16,12X))
FORMAT(T10, 'Root/shoot ratio ',T54,':7,758,5(GL3.6,5X))
FORMAT(T1D,'Range of rcoots (m) ',T54,':',T58,5(F6.1,12X))
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APPENDIX 1.A Computer Code Listing ~ BIOPORT (Continued)}

FORMAT(T10,'Net annual production [gm{dry}/m2/yrl)*',754,f:',T58,
1 5(G13.6,5X)}

FORMAT(T10, 'Linear change(recycle)(0=no,l=yes)',T54,':',T57,

1 5(I5,13X))

FORMAT(T10, 'Recycle rate for each phase',T54,':',T57,5(F5.2,13X))
FORMAT(T10, 'Linear change(biomass) (0=no,l=yes)',T54,':',T57,

1 5{(15,13X)}

FORMAT(TLO,'® Root distribution by strata',T54,':")
FORMAT(T16,'Strata :',T27,12,T57,5(F6.4,12X))

FORMAT(//,T10, YANIMAL SPECIES - ',2A8)

FORMAT{(TLO, *Amount of material moved (m3/ha) =1,T45,G13,6,T60,
1 YActivity range (m) =',T80,F6.1)

FORMAT(T10, 'Degree of activity by phase =1, T47,2(F6 .4,4X) )
FORMAT(/,T10, *Proportion of materialmoved to surface by strata',/,
1 T12,* 1 ',T19,' 2 ', T26,' 3 ',T33,%" 4 ")

FORMAT(T10,F6.4,T17,F6.4,T24,F6.4,T31,F6.4)

FORMAT(1H1,T10,'Simulation for YEAR f,15,T40,'Total Curies / Ha',

1 /1)

FORMAT({1H1 ,T10,'Simulation for YEAR ',I5,T40, 'Maximum Year',//}

FORMAT(T%8, *Strata (m)'/T49,' 0 -1,T58,F5.2,' -',T68,F5.2,t -1,
T77,tAvailable',T87, 'Contained', TL05, 'MAXT',/,

1 T1Z2,'Element',T27,'Eroded',T37'Surface’, T749,F5,.2,T58,
2 F5.2,T€8,F5.2:T77,'Inventory',T87 . 'Inventory!.,

3 TLO0, *Input?/)
FORMAT(T14,A2,1X,A6,T725,€10.2,T35,E10.2,T45,E10.2,755,E10.2,
1 T65,E10.2,775,E10.2,T785,E10.2,T97,E10.2)

FORMAT(1H1,//,TLO,'Strata',T18,'Final Volume',/,T22,'m3'/)
FORMAT(T13,12,T17,G13.6!}
FORMAT(/,TL4,'Total',125,E10.2,T35,E10.2,T45,E10.2,T55,E10.2,

1 165,E10.2,775,E10.2,785,E10,2)
FORMAT(//,' STRATA 1 HAS BEEN COMPLETELY ERODED AFTER ',I6.
1 ' YEARS',/,' SIMULATION CAN NOT CDNTINUE ',//)

FORMAT(2(1X,13},14,E12.4)
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APPENDIX 1.A Computer Code Listing - BIOPORT (Continued)

410 FORMAT (' ',I5,' Concentrations in this year of BIOPORT *t,
. 'simulation: ")
411 FORMAT (' ',A2,A6,511,E10.2)
412  FORMAT (' ¥xt)
413  FORMAT(10A4)
420  FORMAT(//,20X,'Input prepared by',25X,'Date',/,37X,25('=1),4X,
10(="),//,20X, 'Input checked by',26X,'Date',/37X,25(1="),4X,
. 10(r=0)/7/711)
500 FORMAT(1H1)
C
C
C ——
END
C- R —~———
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APPENDIX 1.A Computer Code Listing - BIOPORT (Continued)

SUBROUTINE ACHAIN(NUC, T,DK, IFRM, AL, AM, AO)
THIS SUBROUTINE IS THE HEART OF THE CHAIN DECAY PROCEDURE.

Module of BIOPORT
Yersion of 25-JUN-84

OO0 00000

Q00

(]

]

QOO0

—— — e e S .t . o S [P -

REAL*8 A(45), SUMPR, ASUM, AMD
DIMENSION DK(Z2,9),IFRM(2Z,9) ,AL(9),AM(9),A0(9),EXPO(9)

INITIALIZE COEFFICIENT ARRAY TO ZERO

N2N=NUC¥* (NUC-1) /2+NUC
CALL ZERCR{NZN,A)

DO 1D0 IJK = 1, N2N
A(IJK) = 0.0DO

100 CONTINUE

DO LOOP ON CHAIN MEMBERS, MAX = NUC

DO 5 J=1,NUC
PRINT 8883, NUC

8883 FORMAT(/' ENTERING ACHAIN, NUCLIDE: ',I4)

CALCULATE EXPONENTIAL FOR CURRENT NUCLIDE

EXPO{J)=EXP(~AL(J}*T)

JI=J%(J=1)/2

J1=J-1

1F(J1.LE.O0) GO TO 4

IMAX=MINQ{J1,2)

DO 3 M=1,J1

DO 2 L=M,J1

DO 1 I=1,IMAX

IF(IFRM(I,J).EQ.L) THEN

AM+JJ)=A(M+JJ}+DK{I,J ) ®*AL (L) *A(M+L*(L~1)/2)

IRl = M+L¥{(L-1)/2
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APPENDIX 1.A Computer Code Listing - BIOPORT (Continued)

C 8888 FORMAT (' M,L,I,JJ,IRA,A: ',515,E10.3)
ENDIF
1 CONTINUE
2 CONTINUE
A(M+13)=AM+IJI) /(AL(J) -AL(M))
ADIF = AL{J)} - AL(M}
PRINT 8887, J,M;1J,AL(J},AL(M),ADIF,A(M+I])
8887 FORMAT (' J,M,J1,AL{J),AL(M),ADIF,A;: ',315,2X,4E10.3}
3 CONTINUE

o000

4 CONTINUE
ASUM = 0.0D0
IF (J1 .EQ. 0} GO TO 11
DO 12 IRAP =1, J1
JK = JJ + IRAP
ASUM = ASUM + A(IK}
12  CONTINUE
11 CONTINUE

c 4 A(J+JJ)=AM{J}-ASUM(J1,A(JJ3+1))

O

AMC = AM(J)
A(J+JJ) = AMD - ASUM

PRINT 8885, NUC, J1, A(J+JJ), AM{J), ASUM
8885  FDRMAT (' NUC,J1,A,AM,ASUM: ',215,2X,3E10.3)

AQ(J)=SUMPRD(J,EXPO,A(J]+1))
THE YAX HAS A PROBLEM WITH THIS CODE- USR THE FOLLOWING:

OO0 000

SUMPR = 0.000
DO 8884 IN = 1,3
JK =33 + IN
SUMPR = SUMPR + EXPO(IN) * A(JK)
C PRINT 8880, JIK,A(JK),EXPO{IN),SUMPR
C 8880 FORMAT (' JK,A(JK),EXPO(J),SUMPR: ',15,2X,8E10.2}
8884 CONTINUE
A0(J) = SUMPR

C PRINT 8882, J,A0(d)
C 8882 FORMAT (' J,AQ: ',15,2X,2E11.3)
c

1 - A-Zz
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APPENDIX 1.A Computer Code Listing - BIOPORT

ELIMINATE ALL SMALL QUANTITIES--
IF (AQ(I) .LT. 1.0E-12) AD(J)=0,

5 CONTINUE

RETURN

{(Continued)

—— = o -~ o - ——
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APPENDIX 1.A Computer Code Listing - BIOPORT (Contfinued)

C o e e e e e e e e B e B B e B
C
SUBROUTINE ADJUST (T)
c
C ADJUST controls radiological and package decay calculations
C
C Module of BIOPORT
C Yersion of 10~MAY-84 RAFP
c
C.. e . . et L 1. . B R P B O o . A
c
INCLUDE 'ACTVTY.FOR!
INCLUDE 'FILES.FOR!
INCLUDE 'NAMES.FOR?
INCLUDE 'DECAY.FOR!
INCLUDE 'FLAGS.FOR!
c
INUC = 0
C
" CALCULATE FRACTION OF PACKAGE AVAILABLE--
AF = 1. - EXP ( -PDC )
c

IF (NBUG .GT. 0) THEN
WRITE (3,8008}
B0O08  FORMAT(//' BEFORE RADIONULIDE DECAY: '/
. ' Name an(1) QD 2) op(3)
oD 4) oD(5) Contained!)
DO 400 I = 1,NUCS
WRITE (3,8006) ELT(I), AW(1), (OD(I,J),J=1,5),0(I)
400  CONTINUE
ENDIF

c FOR EACH CHAIN--
DO 100 IC =1, NCH

C
C IF DATA SUPPLIED FOR ANY RADIONUCLIDES IN THIS CHAIN=--
IF (NFLAGC (IC) .LE. 0) GO TO 300
C
J = NOFNUC(IC)
IST = INUC + 1
K=IsT+J -1
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APPENDIX 1.A Computer Code Listing - BIOPORT (Continued)

CONVERT CHANGE MEMBERS TO PROPER UNITS FOR ACHAIN (CURIES/TIME)}-~

00 101 IN = IST, K

Q(IN) = QUINY / AL({IN)

QD(IN,5)
QD(IN,4)
QD(IN.3}
QD{IN,2)
QD(IN, 1)

CONTINUE

DECAY INVENTORY REMAINING IN PACKAGE--

CALL ACHAIN

DECAY PREVIOQUSLY AVAILABLE INVENTORY--
CALL ACHAIN (J,1., DKF(1,IST), IFR(1,IST),

aD(IN,5) / AL{IN}
QD(IN,4) / AL(IN)
aD(IN,3) / AL{IN)
QD{IN,2) / AL({IN}
GD(IN,1} / AL(IN)

(3, 1., DKF(1,IS8T), IFR(1,IST), AL(IST), QUIST),

Q(ISsTY, 0)

QD (IST.5), O}

DECAY LAYER 4--

CALL ACHAIN (J,1., DKF(1,IST), IFR(1,IST),

aD(15T,4), 0)

DECAY LAYER 2--

CALL ACHAIN (J,1., DKF(1,IST), IFR{(1,IST),

QD(IST,3), 0)

DECAY LAYER 1--

CALL ACHAIN (J,1., DKF(1,IST), IFR(1,IST),

aD(IST>2), 0}

DECAY SURFACE--

CALL ACHAIN (J,1., DKF(1,IST), IFR(1,IST},

ap(I1sT,1), O

1 !A-25

ALCIST), QD(IST,5),

AL(IST), QD(IST,4),

AL(IST), QD(IST.3),

AL(IST), QD(IST,2}.,

AL(IST), QD(IST,1),



APPENDIX 1.A Computer Code Listing - BIOPORT (Continued)

C
C CONYERT CURIES/YEAR BACK TC CURIES-~
c
DO 200 IN = IST, K
c
Q(IN) = Q(IN} * ALCIN)
QD(IN,5) = GD{IN,5) * AL(IN)
@D(IN,4) = QD(IN,4) * AL(IN)
aD(IN,3) = GD(IN,3) * AL{IN)
@D(IN,2} = QD(IN,2) * AL(IN)
aDC(IN,1) = QDC(IN,1) * AL(IN)
C
C
C
200 CONTINUE
C
300 CONTINUE
C
INUC = INUC + NOFNUC(IC)
C
100 CONTINUE
c

IF (NBUG .GT. 0) THEN
WRITE (3,8007)
8007  FORMAT(//' AFTER RADIONULIDE DECAY: '/
. ' Name (1) (2) ap(3)
ap(4) QD(5s) Contained')
DO 401 I = 1,NUCS
WRITE (3,8006) ELT(I), AW(I),(OD(I,J),J=1,5),Q(I)
8006 FORMAT{(* ',A2,A6,2X,6(1PE12.4))
401  CONTINUE
ENDIF
C
C MOVE AVAILABLE INVENTORY FROM PACKAGE TO INVENTORY LAYER--
c
IF (NBUG .GT. 0) WRITE (3,8009)
8009 FORMAT (' After package decay:')
c
DO S00 I = 1, NUCS
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APPENDIX 1.A Caomputer Code Listing — BIOPORT (Continued)

c
IF (Q(I} .EQ. 0.0) GOTO 500
QM = AF * Q{I)
QI = Q(I) - M
QD(I,5) = QD(I,.5) + QM
c
IF (NBUG .GT. 0) WRITE {(3,8001) ELT(I),AW(I),Q(I),QD(I,5),0¥
8001 FORMAT (* ', A2,A6,37X, 3(1PE12.4})
C
500 CONTINUE
c
RETURN
c
o _—
c
END
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APPENDIX 1.A Computer Code Listing - BIOPORT (Continued)

o)

FUNCTION ASUM(J,A)

THIS FUNCTION SUMS J ELEMENTS OF THE ARRAY A,

Module of BIOPORT
Yersion of 14-MAY-84 RAP

OO0 O0O00000

(@]

DIMENSION A(1)

ASUM=0.
IF(J.LE.D) GO TO 2

DO 1 I=1,J
ASUM=ASUM+A(T)
1 CONTINUE

2 RETURN

a0 0

END

1 . A-ZB
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APPENDIX 1.A Computer Code Listing - BIOPORT (Continued)

10

SUBROUTINE CRITTER

Animals move dirt and radioactivity from various layers

to the surface., The amount of dirt moved is dependent on
the activity cycle of the animal, which generally decreases
after the first year.

Module of BICPORT
Yersion of 20-JUN-84 RAP

o o e B . it i = s Y e

COMMON //JY,NLYRS,NB

INCLUDE YANIMAL.FOR!
INCLUDE YACTYTY.FOR!

DOUBLE PRECISION DMOVE(S) , ACTVE, SDIRT
DO 1 K2 = 1,NLYRS
DMOYE (K2) = 0.DO

CONTINUE

tl =1
IFQJY GT. 1) L1l = 2

DO 10 I = 1,NCRIT
ACTVE = PACTVE(I,L1}
DO 5 K2 = L,NLYRS
SDIRT = DIRT(I,K2)
IF{X2 .GT. IRANGC{(I)} GO TQ §
DMOVE(K2) = DMOYE(K2) + SDIRT * ACTVE
CONTINUE

CONTINUE
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DO 25 K2 = 1,NLYRS~1
YOL(1) = VOL{(1) + DMOYE(K2)
YOL(K2+1) = VOL(K2+1} - DMOYE{(K2)
IF (VOL(K2+l) .LE. 0.) THEN
PRINT *,K2,DMOYE(K2),YOL{1),YOL(K2+1}
STCOP
ENDIF

25 CONTINUE
C
DO 30 K2 = 1,NLYRS
DIRTM{K2) = DMOVE{(K2)
30 CONTINUE
C
C
RETURN
C
C~ ————————————— -
C
END

l1.A=30
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@M »!

OO0 00

QO

O

—— - ——

SUBROUTINE ERSION

ERSION calcuiates erosion for BIOPORT and adjusts soifl volumes
so surface volume = 0,

Module of BIOPORT
Yersion of 16-MAY-B84 MAS

COMMON //JY,NLYRS,NB
DOUBLE PRECISION EROD, QE,QT,DQAD(100,5) ,YOLD

INCLWDE 'EARTH.FOR!
INCLUDE 'ACTVTY.FOR!
INCLUDE *NAMES.FOR!

EROD = ERL
IF {(IER .EQ. 0 .AND. JER .EQ, 0) GO TO 5
Checks for years of high erosion
ISTART = IER
IF (JER .LE. IER) ISTART = 0

IF (JER .EQ. 0} GO TO 5
IF {JY/IER .EQ. 0) GO TO 5

JYE = JY - JER ¥ (JY/JER)
IF (JYE .GE. ISTART .AND. JYE ,LT. ISTART+NER) EROD = ERU

CONTINUE
Change to double precision
00 10 IC = 1,NUCS
DO 7 K = 1,NLYRS
PAD{IC,K) = QD(IC,K)
CONTINUE

CONTINUE
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Recalculate soil volumas
sQ surface = 0

IF (NB .EQ. 1) WRITE(3,197)
DO 20 K = NLYRS,3,-1

YOLD = SYOL(K) - YOL(K)
IF {(VOLD .LE. 0.DO) VOLD = 0.DO
IF (NB .EQ. 1) WRITE(3,198) K,SVOL(K),VOL(K),VOLD

DO 15 IC = 1,NUCS
Skip if no activity for this
radionuclide
IF (QD(IC,K) .LE. 0.) GO TO 15

QT = VvOLD * DAD(IC,K-1) / VOL{K-1)

DQD(IC,K} = DAD(IC,K) + QT

DAD(IC,K~1) = DAD(IC,K-1) - QT

IF (NB .EQ, 1) WRITE(3,199) IC,DOD(IC,K),DOD(IC,K-1}

CONTINUE

YOL(K} = YOL(K) + VOLD
VOL(K=-1) = VOL{K-1) - VOLD

CONTINUE
Surface calculations
DO 18 IC = 1,NUCS

pab(Ic,2) = DQGD{(IC,2) + DOD(IC,1)
DQD(IC.1) = 0.DO

CONTINUE

VOL(2) = VOL(2) + VOL{1)

voL(1l) = 0.DO

IF (N8B .NE. 1} GO TO 23
WRITE(3,202)
DO 19 IC = 1,NUCS
IF {(QD(IC,2) .GT. 0.) WRITE (3,200) IC,DQD{IC,2)
CONTINUE
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APPENDIX 1.A Computer Code Listing - BIOPORT (Continued)

WRITE(3,8883) (VOL{K),K=1,NLYRS)
WRITE(3,203)

Adjusts for erosion
CONTINUE
DD 24 IC = 1,NUCS
QDE(IC) = 0.
IF (YOL{2)*EROD .LE. 0.D0) GO TO 24
QE = DQD{IC.2) / YOL{2) * EROD
paD(IC,2) = DAD{IC,2) - QE
ERODED CURIES (QE)
QDE(IC) = QE
IF (NB .NE. 1) GOTO 24
IF (QDE(IC) ,NE. 0.) WRITE(3,201) IC,QDE(IC)
CONTINUE

YOL(2) = YOL(2) - EROD
IF (NB .EQ. 1) WRITE(3,196) YOL{2)

DO 25 K = 1,5
DO 25 IC = 1,NUCS
ap(Ic,K) = DAD(IC,K}
CONTINUE

RETURN

FORMAT(//,T2, 'Yolume of layer 1 after erosion (m3) :', G13.6,//)
FORMAT(TZ,'Volumes and curies after adjustment?’,/,TZs'Layer’'sT12,
1 'Svol1',T26,'Pvol1?,T51, 'D1ff',T63, tChaint,T73,'Ci{Tayer) !,T87,
2 'Ci(layer-1}1,/)
FORMAT(T3,12,78,D14.8,7T23,D014.8,T48,014.8)
FORMAT(T64,14,773,G13.6,T88,613.6)

FORMAT(T4,15,T12,D014.8)

FORMAT(T4,15,T12,014.8)

FORMAT(//,T2,'Curies in layer 1 (first strata)',/,72,'Nuclide #°,
1 T15,'Curies?')

FORMAT{(//,T2,'Curies eroded from layer 1',/,72,'Nuclide #',T15,

1 'Curies')

FORMAT(' Final vols :',5(D14.8,X))
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END

- o - - -

SUBROUTI

IDNUC 1d

Module o©
Yersion

e

- e e s ——— - -

NE IDNUC
entifies radionucTides in the input inventory

f BIOPORT
of 10-MAY-84

INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE

INITIALIZE

ISTOP=0
NONUC=0

CALL ZER
CALL ZER

'ACTYTY.FOR?
'DECAY.FOR!?
'FLAGS.FOR!
'NAMES.FOR?!
" SOURCE .FOR?

COUNT INDEX ON UNIDENTIFIED NUCLIDES

0I(50,NFLAGC)
0I(100,NFLAG)

CALL ZEROR(100,Q)

CALL ZER

LOOP ON NUCI

DO 3 IN=
DO 1 IL=
ILN=IL
IFCELT(I
IF (AW(IL
1 CONTINUE

GI(500,NS)

LIDES INPUT. TEST AGAINST MASTER LIST.

1,NIN
1,NUCS

L) .NE.ELTI(IN}) GO TO 1
}EQ.AWI(INY) GO TQ 2

C NO MATCH IN LIBRARY FOR INPUT NUCLIDE. PRINT NAME OF UNKNOWN NUCLIDE
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APPENDIX 1.A Computer Code Listing - BIOPORT (Continued)

ISTOP=ISTOP+1
GO TO 3

2 CONTINUE
NFLAG{ILN)=IN
NFLAGCINCHN(ILN)) =1

CONVERT INPUT CONCENTRATION TO CURIES--
QUILN) = QI(IN} * YOL(5)

TRANSFER SOLUBILITY INDICES
DO 10 INS =1, 5
NSCINS, ILN)=NSI{INS,IN)
10 CONTINUE

IF SOLUBILITIES ARE NOT SUPPLIED ON INPUT, USE DEFAULTS
DO 20 IL = 1, NUCS
DO 21 INS =1, 5
IF (NS{INS,IL) .EQ. D) THEN
IF (INS .EQ. 3) THEN

NS(INS,IL) = NSD(2,IL)
ELSE
NS{INS,IL} = NSD{(L1,IL)
ENDIF
ENDIF

21 CONTINUE
20 CONTINUE
3 CONTINUE
CALCULATE NUMBER OF NUCLIDES WITH DAUGHTERS
DO 30 IL =1, NUC
IF (NFLAG(IL) .GT. 0) NONUC = NONUC + 1
30 CONTINUE
IF(ISTOP.LT.1> RETURN
PRINT TOTAL NUMBER OF UNKNOWN NUCLIDES AND STOP.
TYPE 200, ISTCP

100 FORMAT(1HO, "UNIDENTIFIED NUCLIDE ',A2,A6)
200 FORMAT(1HO,'THERE WERE UNIDENTIFIED NUCLIDES, ISTOP =!,I4)
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STOP
Cc
C.__ __________________ I
c
END
C e —————— ———
C
SUBROUTINE INVEN
C
C INVEN READS RADIOLOGICAL INVENTORY AND PACKAGE LAMBDA; CONTROLS
c CHECKING OF INVENTORY AND FLAG SETTING; CALCULATES PACKAGE
C DECAY CONSTANT, INITIAL PACKAGE DECAY AND INITIAL AYAILABLE
C INVENTORY: AND CONTROLS QA REPORT PRINTING.
C
N Module of BIOPORT
C Yersion of 16-APR-84 RAP
c
C S P S S — -
C
INCLUDE tACTVTY.FOR?
INCLUDE 'SOURCE.FOR?
INCLUDE 'NAMES.FOR!
C
DIMENSION TITLR(20)
C
c
C READ IN MASTER RADIONUCLIDE LIBRARY=--
CALL RLIBIN (TITLR}
C
C READ IN PACKAGE LIFE=--
READ (11.*) PL
C
C
C READ IN NO. OF YEARS OF PRIOR STORAGE OF WASTE--
READ (11,*) PLI
C
C READ NUMBER OF RADIONUCLIDES IN INVENTORY--
READ (11,200) NIN
C
C READ INYENTORY--
DO 1 IN =1, NIN

READ (11,300} ELTI(IN), AWICIN), (NSI(J,IN).J=1,5), QICIN)
1 CONTINUE
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APPENDIX 1.A Computer Code Listing - BIOPORT (Continued)
CHECK INVENTORY snND SET FLAGS--
CALL IDNUC
CALCULATE PACKAGE DECAY CONSTANT--
PDC = (ALOG (2.)) / (PL}
PRINT QA REPORT--

CALL RADQA (TITLR)

CALCULATE INITIAL AVAILABLE FRACTION OF PACKAGE--
AFI =1, -~ EXP { - (PDC * (PLI)))

CALCULATE INITIAL RELEASE OF EACH RADIONUCLIDE--
DO 700 IN = 1, NUCS

OD{IN,5} = Q(IN) * AFI
Q(IN) = Q{IN) - QD(IN,5)

700 CONTINUE

RETURN

FORMAT STATEMENTS--
100 FORMAT (E10.2)

200 FORMAT (I3)
300 FORMAT (A2, A6, 5I1, E10.2)

iy e e - e S T e S T e S S S et Sk S o e S i i i S s e S e e Y e e S B e e N . Sy e e W T oy e L e

SUBROUTINE PLANT

Movement of radionuclides by the plant communities is
determined by the highest concentration encountered and
by the concentraticon ratio (CR) for each element.

Plant biomass is assumed to recycle each year.

1 . A—37
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APPENDIX 1.A Computer Code Listing - BIOPORT (Continued)

Module of BIOPORT
Version of 10-MAY-84 RAP

- — —— — e —— A T T o e e okl W T e LS S S o B

COMMON //JY,NLYRS,NB

DIMENSION ROOT(5)

INCLUDE '*SHRUB.FOR?
INCLUDE YACTVTY.FOR!'

DO 50 I = 1.NPLTS

Determine plant production for

successional phase,
Ir =20
DC 5 I2 = 1,ISUCC(ID

IF(JY .GT. NYSUC(I,I2) .AND. JY .LE. NYSUC(I,I2+1))

1 IP = I2
CONTINUE
IF (IP .LT. 1 .OR. IP .GT. ISUCC(I)) TREN
WRITE (6,8888) IP
SToP
ENDIF

Use 1inear extrapolation when

indicated.
BIOMAS(I,IP) = AB{I,IP) + BB(I.IP) * JY

CONTINUE

Total root biomass {(gm/ha)
ROOTM = BIOMAS{(I,IP} ¥ PROOT(I,IP)

Total plant biomass (gm/ha)
TOTMAS = BIOMAS(I,IP} + ROOTM

IF (TOTMAS .LE. 0.) GO TO 50
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APPENDIX 1.A Computer Code Listing - BIOPORT {Continued)

IF(NB .EQ. 1) WRITE(3,60} I

Biomass of roots by strata
DO 10 K2 = 1,IRANGP(I,IP)
ROOT(K2) = ROOTM * SROOT(IP,K2,I)
CONTINUE
Initfal plant concentration = 0
PCONC = 0.
Is=0

Determine highest concentration
encountered by plant roots.
DO 15 K2 = 2,NLYRS

IF(k2 .GT. IRANGP(I,IP)+l} GO TO 15
IF(QC(IC,K2) .GT. PCONC) IS = K2
IF(QC(IC,K2) .GT, PCONC) PCONC = QC(IC,K2)

CONTINUE

IF(NB .EQ. 1) WRITE(3,65) TOTMAS,BIOMAS(I, IP},RO0TM,PCONC, IS

IF (IS .EQ. 0} GO TO 50
Curies per ha. for plant,
Determine root fraction

IF (PMODEL .EQ. 2) THEN
CFCT = ROOT(IS-1)/RO0OTM
ELSE
CFCT = 1.0
ENDIF

PCONC = (PCONC / CONY) * CR(IC) * TOTMAS * CFCT

PCONC now 1s actvity:, not

concentration!

Subtract curies from strata
IF (NBUG .GT. 0) WRITE (3,16) CFCT,SROQOT(IP,IS~1,1),PCONC

FORMAT (' CFCT, SROOT,PCONC; ',3(1PE12.4))
ap(IC,IS) = @D(IC,IS) - PCONC

Calculate activity
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APPENDIX 1.A Computer Code Listing - BIOPORT (Continued)

for leaf and root parts.
IF (TOTMAS .LE. O0.,) THEN
WRITE (6,8889) TOTMAS
STOP
ENDIF

DO 20 K2 = 1,IRANGP(I,IP)

ACTPLT(I,K241) = PCONC * (ROOT{K2) / TOTMAS)
CONTINUE
ACTPLT(I,1) = PCONC * (BIOMAS(I,IP) / TOTMAS)

IF(NB .NE. 1) GO TO 40

WRITE(3,80)
WRITE(3,85) BIOMAS(I,IP),ACTPLT(I,1)
WRITE(3,90)
DO 30 K2 = 1,IRANGP(I,IP)}

WRITE(3,85) ROOT(K2) ,ACTPLT(I,K2+1)
CONTINUE
WRITE(3,75) PCONC,CR(IC)

CONTINUE

CONTINUE

RETURN

Formats

FORMAT(//,T2, *Contribution from PLANT ',T40,':',T42,12,/)
FORMAT(TZ,'Plant biomass (gm/ha)',T40,':',T42,G13.6,/,

1 T2,! {Leaf} (gm/ha) Y,T40,':",T42,G13.6,/,

1 T2, (Root) (gm/ha) *,T40,':7,T42,G13.6,/,

1 T2, 'Highest soil activity (ci/m3)',T40,':',742,G13.6./,

1 T2,* (removed from layer)',T40,1:',T42,12)
FORMAT{/T2,'Total plant activity (ci/hal)',T40,%:1,T42,G13.6,//,

1 T2,'Plant concentration by parts -- CR',T40,':',T42,G13.6,/)

FORMAT(T6, tLeaft,T20, tActivity! 2/ 375, 'gm/ha';TZl. ‘ci/ha'.,/}
FORMAT(72,G13.6,T17,G13.6)

FORMAT(/,T6, 'Root',T20, YActivity! »/ 3 T5, 'gm/ha'.TZl, ‘ci/hat,/)
FORMAT( 'OERROR! Subscript IP out of range: ',I15)
FORMAT('OERROR! TOTMAS .LE. 0.: ',E10.2)
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C- - ——

END

Cc- —— -

SUBROUTINE RADQA (TITLR)

RADQA PRINTS RADIOCLOGICAL INVENTORY INPUT DATA REPORT

Version of 14-MAY-84 RAP

c
c
c
c
c Module of BIOPORT
C
c
c
C

INCLUDE *5SOURCE.FOR?
INCLUDE 'ACTVTY.FOR!
INCLUDE 'DECAY,FOR!
INCLUDE *NAMES,FOR!?
INCLUDE 'FLAGS.FOR!?

C
c
DIMENSION TITLR(2Q}
c
c PRINT RADIONUCLIDE INVENTORY--
WRITE (2,200)
WRITE (2,300) (ELTI(I), AWI(I),QI(I), I= 1,NIN}
c
c
c
c PRINT RADIONUCLIDE MASTER LIBRARY TITLE--
WRITE{2, 150) TITLR
c
c PRINT RADIONUCLIDE REPORT--
WRITE (2,151)
C
INUC = 0
DO 500 IC = 1, NCH
c PRINT 8880,NCH,IC,NFLAGC(IC)
C8880 FORMAT (' NCH, IC, FLAGC(IC): 1',31I5)
C
IF (NFLAGC(IC) .LE. 0) GO TO 600
c
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APPENDIX 1.A Computer Code Listing - BIOPORT (Continued)

J = NOFNUC(IC)
IST = INUC + 1
K=IsT+J -1

WRITE (2,152) ELT(IN),AW(INY,ALCINY ,CRCIN),Q(IN)

c PRINT 8881,INUC,J,IST,K
cassl FORMAT (' INUC, J, IST, K:
c

DO 550 IN = IST, K
c
C

550 CONTINUE

600  CONTINUE

INUC = INUC + NOFNUC(IC)

500 CONTINUE

PRINT PACKAGE HALF LIFE--

WRITE (2,100) PL

c PRINT MEAN RESIDENCE TIME~--
WRITE (2,153) PLI

oo

RETURN

FORMAT

OO0

100 FORMAT
C

150 FORMAT
+

151 FORMAT
+
+
+

c

152 FORMAT
c

200 FORMAT

STATEMENTS--

(//,* ', 710, 'Decomposition half time of package ',
'(years):

'y F10.1)

',415)

(1H1,' *,Tl10,'Title of radionuclide master library:',
/st 1,T42,20A4)

{//%* ',T10,'Radionuciide parent and daughter *,
‘parameters:'//,
t,T42,': ELT. WT,',T53,'DECAY CNST CONC RATIO

'CURIES')

[

(//:' ',T10,'Radionuclide input inventory',T40,

',T42,A2,2X,A6,3(E10.3,2X)}

1 . A"'42
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APPENDIX 1.A Computer Code Listing - BIOPORT (Continued)

+ YELT, WT.',T753,'(CI/M¥*3) 1)

153 FORMAT (' ',Tl0,'No. of years of package storage prior !

+ »'to beginning of scenario:

300 FORMAT (' ',T42,A2,2X,A6

»E10.3)

', F10.1)

SUBROUTINE RLIBIN (TITLR

)

THIS SUBROUTINE READS A MASTER NUCLIDE DATA LIBRARY WITH CHAIN

DECAY DATA.

Module of BIOPORT

Version of 14-MAY-84 RAP

INCLUDE Y'DECAY.FOR?
INCLUDE 'NAMES.FOR?
INCLUDE 'ACTVTY.FOR!
DIMENSION TITLR(20),IT(2

REAL*8 A

),FR(2)

e e

OPEN (UNIT=4,NAME='RMDLIB.BIO',TYPE='0LD")

INITIALIZE INDICES
CALL ZEROR (100, AL)

ALZ2 = ALOG (2.)
IM0=0
NCH=0
NUC=1
READ TITLE CARD

READ(4,200,END=99) TITLR
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APPENDIX 1.A Computer Code Listing - BIOPORT (Continued)
C READ AND COUNT NUCLIDE ID AND DECAY DATA.

C
1 READ(4,100,END=G9) E,A,T,IM,IT(1),FR{1),IT{(2),FR{(2),CRI,
. NSDS, NSDI
C
C TEST FOR END OF LIBRARY
C
IF(IM.GT.0) GO TO 2
NUC=NUC-1
IF{NUC.GT.300) GO TO 98
IF{NUC.LT.1)} GO TO 98
NUCS = NUC
C
CLOSE (UNIT=4)
Cc
RETURN
Cc
C TEST FOR NEW CHAIN, IM = 1
C
2 IF{IM.GT.1)} GO TO 3
C
C FIRST MEMBER, NEW CHAIN
c
NCH=NCH+1
c PRINT 8888, NCH

8888 FORMAT (' NCH: ',I4)
NOFNUC(NCH) =1
IMD=1
NCHST{NCH) =NUC
GO TO 4

DAUGHTER NUCLIDES
TEST ORDER

OO0

3 IF(IM-IMO.NE.1) GO TO 97
IMO=IM
NOFNUC{NCH) =NOFNUC(NCH) +1
IFR{1,NUC)=IT(])
IFR(2,NUC)=IT(2)
DKF (1,NUC) =FR(1)
DKF(2,NUC)=FR(2)

ol @]

SET DATA FOR CURRENT NUCLIDE.
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APPENDIX 1.A Computer Code Listing - BIOPORT {Continued)
4 ELT{NUC)=E

AW(NUC) =A
CR{NUC)=CRI
NSD(1,NUC) = NSDS
NSD(2,NUC) = NSDI
c
AL(NUC) = AL2 / T* 365,
c
c IMEM(NUC)=IM
NCHN{NUC}=NCH
NUC=NUC+1
GO 101
c
C PRINT ERROR MESSAGES AND STOP
C

G7 TYPE 500, NCH,IM
500 FORMAT(1Hl,' DIAGNOSTIC 1: DECAY CHAIN',I4,' HAS IMPROPER ORDER, C
.URRENT MEMBER INDEX IS',I4)
STOP
98 TYPE 300, NUC
300 FORMAT(1Hl,' DIAGNOSTIC 2: IMPROPER NUMBER OF NUCLIDES IN MASTER L
. IBRARY, NUC=',18)
STOP
99 TYPE 400
400 FORMAT(1H1,' DIAGNOSTIC 3: END OF FILE ON MASTER LIBRARY UNIT 10')
STOP
c
C INPUT DATA FORMATS
c
100 FORMAT(A2,A6,E10.2,12,2(12,F7.4}, E10.2, 13X, 2I1)
200 FORMAT(20A4)

C
C- - e -
C
END
Cmmwmm—— R —— - _—
C
SUBROUTINE ZERQI(N,K)
C
C THIS MODULE SETS N YALUES OF ARRAY K TO INTEGER ZERQ.
C
C Module of BIOPORT
C Yersion of 14-MAY-84 RAP
C
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Cmmmmmm e m e ————————————— —
C
DIMENSION K(1)
C
DO 1 J=1,N
K(J)=0
1 CONTINUE
C
RETURN
C
Cmmm e e e e e e e e e ———————————— e
c
END
Cmmm e e e e e e e e e B e o e o i
c

SUBROUTINE ZEROR(N,A)
THIS MODULE SETS N VALUES OF ARRAY A TO REAL ZERO.

C
C
C
C
C Module of BIOPORT
C Version of 14-MAY-84 RAP
c
C

o o o T i A S S B i B e e i S e . S . S e Sl e e St Sy S o S S . e A e T e

C
DIMENSION A(1)
C
DO 1 J=1.N
A(1)=0,
1 CONTINUE
C
RETURN
C
oo mon o . e e e e 3 e £ e 1 e e A e B e s
C
END
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APPENDIX 1.B Computer Code Listing - CREATE

Program Title: CREATE

Developed for: U.S. Nucear Regulatory Commission
Office of Nuclear Regulatory Research
Division of Health, Siting, and Waste Management

Date: May 31, 1984

NRC Contact: Dr. John Randall (NRR)
Phone: 301-4277-4633

Code Developer: Dr. D.H. McKenzies L.L. Cadwell, L.E, Eberhardt,
W.E. Kennedy, Jr., R.A. Peloquin, M.A. Simmons
Pacific Northwest Laboratory
Richland, WA 509-376-6573 (DHM}

This program was prepared for an agency of the United States
Government. Neither the United States government nor any agency
thereof, or any of their employees, make any warranty, expressed
or implied, or assumes any legal liability or responsibility for
any third party's use, or the results of such use, of any portion
of this program or represents that its use by such third party
would not infringe privately owned rights.

OO0 0O00000QO0O000OOOO00O0O000O00OO0CO0OO0O0000000O0O00000O000000O000

e s e . g . S . S . M O

CREATE is the interactive user interface for the BIOPORT/MAXI1
computer program. CREATE requests information from the user,
tests the user's response for validity and creates execution
runstreams for the BIOPORT and MAXI1 computer codes.

The program CREATE calls the following subroutines:

ARID - to establish arid site parameters
of parameters

CHANGE - to query if parameter is to be changed, and if so,
to input the new value

CHAREL - to query for change of character input of an array

DEF1INY - to define Waste Spectrum 1 and 2 for each site

DISINV - to display user inventory and control modification

and additions to inventory
EDANIM - review/modify animal parmeters
EDBUG - review/modify debug parameters
EDDOSE - review/modify years selected for dose calculation
EDPLAN - review/modify plant parameters
EDSTRA - review/modify strata and erosion parameters
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GROUP - to determine if changes are required for a group

HUMID - to establish humid site parameters

INTRD - to display introductory message

QUANTI - to input the concentration of a radionuclide in the
inventory

RADIN ~ to input and test radioleogical inventory

RITFIL - to write BIOPORT and MAXI1 input files

Program variable descriptions --
IRS ~ Index of reference site used for default values
IWS - Index of selected waste spectrum:
1 - Waste Spectrum 1
2 - Waste Spectrum 2
3 - User~defined Inventory
ICFLAG - CHANGE subroutine passing flag: (returned)
¢ - no change requested
1 - change requested
IGFLAG - GROUP subroutine flag: {(returned)
0 - no change requested in this group
1 - change requested in this group
ITFLAG ~ CHANGE subroutine passing flag: (sent)
1 - integer value
2 - real value
3 ~ double precision value
IX - CHANGE subrouotine passing parameter - integer value
IH ~ CHANGE passing parameter - maximum allowable integer input
IL - CHANGE passing parameter - minimum allowable integer input
GNAME - Real*8 name of subgroup passed to GROUP
RX - CHANGE subroutine passing parameter -~ real value
RH - CHANGE passing parameter ~ maximum allowable real input
RL - CHANGE passing parameter ~ minimum allowable real input
RBX _ CHANGE subroutine passing parameter - real*8 value
WSTIT(2,3) - Title of each waste spectrum option

Yersion of 26-JUN-84 RAP

i - 2 o - e o e S T T T T S e A o ot S e A o e o o S oy S . T e T Y e S o B S e B . B e B A gt . P s . W o e

include common blocks
INCLUDE 'CREATE.CMN!

REAL*8 R8X
DIMENSION KDORG(5)

Program input constants

DATA SCRN, KEY, BIC, MAX /6,5,7,8/
DATA NYRS /500/

DATA 1IRS, IWS /1, 1/

DATA NBUG 70/

DATA NMAX /5/

DATA PMODEL /2/

DATA IFIRST, IFRST /0,0/
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DATA KDORG /1,6,8,16,23/
DATA KORG /1,2:3,4,5/

C
DATA WSTIT /'Waste Sp','ectrum 1,
. 'Waste Sp','ectrum 27,
. 'User-def','ined t/
C
DATA SITIT /tarid ',
. thumid '
C INTRO displays user messages
CALL INTRO
c

WRITE (SCRN,1060}
1060 FORMAT (' *',10(/),' ¥,
.'Enter an identifying title for this run ',
.'(up to 40 Vetters long):f)
READ {(SCRN,1061) TITL
1061 FORMAT (1DA4)
C
C
100 CONTINUE
C
WRITE (SCRN,101Q) NYRS
1010 FORMAT (' 1,24(/),' 1,
.'The length of the simulation is ',I5,' years!')
CALL CHANGE ({1}, ICFLAG, IX, (1), (9999), RX, RL, RH, R8X)
IF (ICFLAG.EQ.1) NYRS = IX

IF (IFIRST LT, 1) THEN
NMAX = 5
IF (NYRS .LT. NMAX} NMAX = NYRS
INC = NYRS / NMAX
IMAX(1) =1
IMAX(NMAX) = NYRS
IF (NMAX .GT. 2) THEN
IToOT =0
DO 111 II = 2, NMAX-1
ITOT = ITOT + INC
IMAX(II) = ITOT
111 CONTINUE
ENDIF
IFIRST =1
ENDIF
c
WRITE (SCRN,1020)
1020 FORMAT (' 1,10(/),' 1,
.'During the simulation, printed reports and MAXIl input wili'/
.! be generated from radionuclide concentrations in the '/
! following years:?//)
DO 110 I = 1, NMAX
WRITE (SCRN, 1D21) IMAX(I)
1021  FORMAT (15X,I5)
110 CONTINUE
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GNAME (1)
GNAME ( 2)
CALL GROUP

IF (IGFLAG .GT. 0) CALL EDDOSE

Tabove '
t L)

#oun

IBUG = NBUG
IF (IBUG .GT. 1) IBUG =1
WRITE (SCRN,1030) IBUG
1030 FORMAT(Y t,10(/)," ',
.! Exhaustive yearly output is available:'//
. 0 -~ Optien not selected!/
. 1 - Option selected'//
.V Default value: ',I1)
CALL CHANGE ({(1),ICFLAG,IX,(0)},(1),RX,RL,RH,R8X)
IF (ICFLAG.EQ.1) IBUG = IX
IF (NBUG .GT. 0 .AND. IBUG .EQ. 0) NBUG = O

IF (IBUG .GT. 0) CALL EDBUG

WRITE (SCRN,1801)
1801  FORMAT (////' In MAXI1 doses to various organs will be ',
fcalculated.'}
WRITE (SCRN,1810)
WRITE (SCRN,1800) NORG
1800  FORMAT (* VY,
. 'The number of organs considered is ',I2,'.")
CALL CHANGE ((1), ICFLAG, IX, (1), {5), RX, RL, RH, RBX)
IF (ICFLAG.EQ.1) NORG = IX

IF (NORG .EQ. 5) GOTO 811
DO 810 I = 1, NORG
WRITE (SCRN,1810)
1810 FORMAT (Y Y,/ ///,Y 1,
. 'The available organs are:'//

' 1-Total body'/
! 2~Bone!'/
. ' 3-Lungs'/
. ' 4=-Thyrotd"/
' S5-Lower large intestine'//)
WRITE (SCRN,1811) I, KORG(I)
1811 FORMAT (' The current selection for organ ',12,' is *%,12,'.%)

CALL CHANGE ((1), ICFLAG, IX, (1}, (5), RX, RL, RH, R8X}
If (ICFLAG.EQ.1) THEN

KORG(I} = IX
ELSE

KORG(D) =1
ENDIF

810  CONTINUE
811  CONTINUE
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WRITE (SCRN,1000) IRS
1000  FORMAT (' ',24(/),
. ! Two "base cases” are available to provide default values:'//
. 1 ~ Arid reference site'/

]
. ! 2 - Humid reference sitet//
. ' Please enter number of selected site: {Default=t,I1,')f)

CALL CHANGE((1),ICFLAG,IX,(1},(2),RX,RL,RH,RX8)
IF {ICFLAG.EQ.1) IRS = IX

IF (IRS .EQ. 1) CALL ARID
IF (IRS .EQ. 2) CALL HUMID
WRITE (SCRN,8881) IRS

8881 FORMAT (' IRS: ',I4)

WRITE (SCRN,1100) SITIT(IRS)
1100 FORMAT (///V 1,
. 'Waste Spectrum 1 is representative of past and current!/
. ! waste storage practices. Waste Spectrum 2 represents'/
. ' improved practices of the future.'///
. ' The "base case" inventory for the ',A5,' site will be:'//)
DO 140 I = 1,3
WRITE {SCRN,1101) I, (WSTIT(J,I),J=1,2)
140  CONTINUE
1101  FORMAT {(10X,I1,' - ',2A8)
WRITE (SCRN,1102) IWS
1102  FORMAT (//,' ',
. 'Enter index of selected option: {(Default=t,I1,")")
CALL CHANGE ((1), ICFLAG, IX, (1), (3), RX, RL, RH, R8X)
IF (ICFLAG.EQ.1) IWS = IX

C
c
IF (IFRST .EQ. 0) THEN
IF (IWS .EQ, 1) THEN
PL = PL1
PLI = PLI1
ELSE
PL = PLZ
PLI = PLIZ
ENDIF
IFRST =1
ENDIF
C
c

WRITE (SCRN,1070) PL
1070 FORMAT (' Y,24(/),' 1,
.'The decomposition half-1ife of the package at closure!/
A is 1, F5.2," years.')
CALL CHANGE ({2), ICFLAG, IX, IL, IH, RX, (,0001}, (1.E6), RBX)
IF (ICFLAG.EQ.1)} PL = RX
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WRITE (SCRN,1080) PLI
1080 FORMAT (/77 1,
.!'The average age of the waste packages at time of site closure!/
.V is 1,F5.2,' years."')
CALL CHANGE ((2}, ICFLAG,IX,IL,IH,RX,(0.),{99999,),R8X)
IF (ICFLAG.EQ.1) PLI = RX

GNAME(1} = Tany of t!
GNAME(2) = 'he above'
CALL GROUP
IF (IGFLAG .EQ. 1) GO TO 100
c
C--~- repeat above loop until user is satisfied with parameters «—-v—w—-—ceee—-
C
IF (INS ,LT. 3 .AND. NBUG .EQ. 0) THEN
CALL DEFINY
ELSE
CALL RADIN
ENDIF

CALL DISINV

150 CONTINUE
GNAME (1)
GNAME (2)
CALL GROUP
IF (IGFLAG .GT. O} THEN
CALL EDSTRA
GO TO 150
ENDIF

tstrata &?
' erosion!

it n

TOT = 0.
DO 155 I = 1,NLYRS
YOL(I) = THICK(I) * 1.0E+4
TOT = TOT + THICK(I)
DEPTH(I} = TOT
155  CONTINUE
C
160 CONTINUE
GNAME (1)
GNAME (2)
CALL GROUP
IF (IGFLAG .GT. 0) THEN
CALL EDPLAN
GO TO 160
END1F

Ho

non

tplants !
t 1

170 CONTINUE
GNAME(1)
GNAME (2}
CALL GROUP
IF (IGFLAG .GT. 0) THEN

tanimals ¢
] ]
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CALL EDANIM
GO TO 170
ENDIF
C
c

C Pick up organ indices for MAXIl--

DO 180 1 =1, NORG
KORG(I} = KDORG(KORG(I})
180 CONTINUE

C
CALL RITFIL

C
WRITE (SCRN, 2000}

2000 FORMAT (' ',20(/),
.! You have successfully estabtished a BIOPORT scenario. Tol/
.!' execute the scenario interactively, (report printed on this'/
.' screen), type:'//

n @BIOPORT!//

.' To obtain a printed report of the scenario, type:!'//

. SUBMIT BIOPORT!//

.'" To store report on a disk file type:'//

o ASSIGN filename FOROQ3 '/

n SUBMIT BIOPORT'//

.t where "filename" is a valid filename of your cholce.'///)
C
C -~ ——— —— -— ——

END
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—— R Ty oo — — ———

This subroutine estabiishes defauvit parameter values for the

common blocks

REAL ABIOMA(10,5), APROOT(10,5), ASROCT(5,5,10),
AACTPL{5}, ARANGP(10,5), APMOIS(10}, ARECYC(10,5)

INTEGER ANPLTS, AISUCC(10}, ANYSUC{10,5}, AIBIO(1l0,5),

REAL AAMT(10), ADIRT(5,10), APACTV{(10,2}, ADIRTM(5},

- — ——— Sy o A T - o S Tt B T S i B e S i Y A Tt S T S {rur e M . S

DATA AERU, AERLL, AIER, ANER, AJER /2.3,0.,1,4,600/

Cmomm
C
SUBRCUTINE ARID
C
C
C reference arid site.
C
C Module of CREATE
C Yersion of 1-JUN-B4 RAP
C
o
C
INCLUDE CREATE.CMN!
C
INTEGER APMODE
INTEGER AIER, ANER, AJER
C
C
REAL*8 APNAME(2,10)
C
. AIRCY{(10,5)
[
. APMOVE(10,5), ARANGC(1ID)
C
REAL*8 ACNAME{( 2,10}
C
INTEGER ANCRIT
C
C
DATA NLYRS /3/
DATA THICK /.5, .5, .5, 0., 0./
DATA VOLIN /6 .5E+4/
DATA APMCDE /2/
C
C
C
C
DATA APL1, APL2 /35.,70./
DATA APLIY, APLIZ /10., 10./
C
C

DATA ANPLTS /3/
DATA APNAME /BHCheatgra,BHss Comm ,8HRabbitbr,8Hush Comm,

BHSagebrus,8Hh Comm ,8H »8H s
8H »8H »8H »8H ’
8H » 8H »BH »8H ’
8H »8H »BH »BH /

1.B-8
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C
DATA AISUCC /3,3,3,0.0,0,0,0,0,0/
DATA APMOIS /.15,.15,.15,0.,0.,0.,0.,0.,0.,0./
C Note: PMOIST is actually wet/dry weight ratio during CREATE
"
DATA APROOT /0.75,3.,5.,7%0.,0.75,3.,5.,7%0,0.75,3.,5.,27%0,0/
G
DﬂTA ARANGP /2. ’2.’2-,7“0» ’2- ’21’2.’?*01 l2¢’2. ’2- ,2?*0‘/
C
DATA ASROOT /3%,72,2%*0.0, 3%,17,2*0.0, 3%.07,2%0.0,
. 3%.,04,2%0.0, 5%0.0, 3%,565,2*%0.0, 3%*,245,
. 2%0,0, 3%,135,2*0.0, 3%,055,2%0.0, 5%*0.0,
. 3%,.61,2%0.,0, 3%,23,2%0,0, 3%,11,2%0.0, 3*.05,
. 2*Q.0, 5*%0.0, 175%0.0/
C
DATA ANYSUC /10%*0,10,10,10,7%*0,30,30,30.7*0,500,500,500,17%0/
C
DATA ABIOMA /Z272.,9%0.,0.,104,,8%0.,0.,0.,117.,27%0./
C
DATA ARECYC / 1.,1.,1.,7%0,,1.,1.,1.,7%0,,1.,1.,1.,27%0./
C
DATA AIBIO / 50%*0/
"
DATA AIRCY / 50%0/
C
DATA ANCRIT /3/
"
DATA ACNAME /8HPocket M,8Hice »8HBadgers ,8H '
. 8HHarveste,8Mr Ants ,8H +8H s
. 8H »8H »8H »8H »
. 8H +8H »8H +8H ’
. 8H +8H »8H +8H /
C
DATA AAMT /.1,.211,.1,0.,0.,0..0,,0.,0.,0./
C
DATA ARANGC /2.,2.,2.,0,,0.,0.,0.,0.,0.,0./
C
"
DATA APACTY /10%1.0,.875,1.,1.,7*0./
"
DATA APMOVE / .70, .70, .70, 7%*0.,
. .20, .15, .10, 7%0.,
. .05, .05, .10, 7*0.,
. .05, .10, .10, 7*0.,
. 10*Q.0/
C
Comrm et e —_—
c
ERU = AERU
ERLL = AERLL
IER = AIER
NER = ANER
JER = AJER
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PL1
PL2

APL1

APL2

PLI1 = APLI]
PLIZ = APLIZ
PMODEL = APMODE
NPLTS = ANPLTS

DO 100 T =1, 10

ISuCC(I) = AISUCC(I?
PMOIST(I) = APMOIS(D)

DO 101 J = 1,2

PNAME(J,I) = APNAME(J,I)
101  CONTINUE
DO 110 J = 1,5
PROOT(I,J) = APROOT{I,d}
RANGP(I,J) = ARANGP(I,I)
NYSUC(I,J) = ANYSUC(I,J)

BIOMAS(I,J) = ABIOMA(I,d)
RECYCL(I,J) = ARECYC(I,}}
IBIO(I,J) = AIBIO(I,J)
IRCY(I,J) AIRCY(I,J)
DO 112 K =1,5
SROOT(K,J,I) = ASROOT(K,J1,I)
112 CONTINUE
110 CONTINUE

o

100 CONTINUE
NCRIT = ANCRIT
po 2001 =1, 10
DO 201 J = 1,2
CNAME(J, 1) = ACNAME(J,I)
PACTYE(I,J) = APACTV(I,J)
201  CONTINUE

AMT(I) = AAMT(I}

RANGC(I) = ARANGC(I)
DO 202 J = 1,5
PMOVE(I,J) = APMOVE(I,J)

202  CONTINUE
200 CONTINUE

RETURN

END
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—— ——— i e — ——— -

SUBROUTINE CHANGE (ITFLAG, ICFLAG, IX, IL, IH, RX, RL, RH, R8X}

CHANGE s called to query if parameter is to be changed.
and if sos to input the new value and test if within the 1imits,

This subroutine will handle integer, real and alphanumeric
input and will test the 1imits on integer and real input.
Alphanumeric input is read fnto the real*B variable.

ICFLAG =~ CHANGE subroutine passing flag: (returned)
0 - no change requested -
1 - change requested

ITFLAG ~ CHANGE subroutine passing flag: {received)
1 - integer value
2 - real value
3 - alphanumeric input ~ real*8

IX - new integer value (returned)

IH - maximum allowable integer input {(receijved)

IL - minimum allowable integer input (received)

RX - new real value (returned)

RH - maximum allowable real input {(received)

RL - minimum allowable real input {received)

R8X - real*8 alphanumeric string input (returned)

Modulie of CREATE
Version of 11-APR-84 RAP

100D

8001

100

1010

INCLUDE 'CREATE.CMN!
REAL*8 R8X

ICFLAG = O

WRITE (SCRN,1000}

FORMAT (/1 t,70('~%),//

«" Do you wish to change this value (N/Y)?!')
READ (KEY,8001) IY

FORMAT (Al)

IF (IY .NE. 'Y' .AND. IY ,NE. 'y') GO TO 700

ICFLAG = 1
CONTINUE

WRITE (SCRN, 10100
FORMAT (' Y/t Enter new value: 1)

- integer input
IF (ITFLAG .NE. 1) GO TO 200

READ (KEY,*) IX

IF {IX .LT. IL .OR. IX ,GT. IH) GO TO 100

1.8-11
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GO TO 700
200 CONTINUE
c
C real input
IF (ITFLAG .NE, 2) GO TO 300
READ (KEY,*) RX
IF (RX .LT. RL .OR. RX .GT. RH) GO TO 100
GO TO 700
300 CONTINUE
c
C real*8 alpha input

IF (ITFLAG .NE. 3) GQ TO 400
READ (KEY,B003) R8X

400 CONT INUE
C

700 CONTINUE
C

WRITE (SCRN,1001)
1001 FORMAT (' ',4(/))

RETURN

-——= format statements ---~

QOO0 <«

8003 FORMAT (A8)

C
(o mem e — e e e e e m e - -
C

END
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- —— —— e —— —— -

SUBROUTINE CHAREL (ITFLAG, ICFLAG, RBX10)
CHAREL is a special version of CHANGE to handlie REAL*8 arrays

This subroutine will handle integer, real and alphanumeric
input and will test the 1imits on integer and real input.
Alphanumeric input is read into the real*8 variable.

ICFLAG -~ CHANGE subroutine passing flag: (returned}
0 - no change requested
1 - change requested

ITFLAG =~ CHANGE subroutine passing flag: {(received)
1 - integer value
2 - real value
3 -~ alphanumeric input ~ real*8

R8X10 - real*8 alphanumeric string input {(returned)

Module of CREATE
Version of Z4-APR-84 RAP

—— —— o e AL e B o B S et T - - — e e 2 e

QOO0 0O00000a00CoO0e a0

INCLUDE 'CREATE.CMN!
REAL*8 RBX10(10)

ICFLAG = O
WRITE (SCRN,1000}
1000 FORMAT (/v 1,70('=1),//
.' Do you wish to change this value (N/Y)?21)
READ (KEY,8001) IY
8001 FORMAT (Al)

C
IF (IY .NE., 'Y' LAND. IY .NE. 'y') GO TO 700
C
ICFLAG = 1
100  CONTINUE
C
WRITE (SCRN, 1010)
1010 FORMAT (' '/' Enter new value: ')
C
C real*8 alpha input
IF (ITFLAG .NE. 3) GO TO 400
READ (KEY,8003) R8X10
400 CONTINUE
C
700 CONTINUE
c

WRITE (SCRN,1001)
1001 FORMAT (' 1,4(/))
C
RETURN
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C -~—- format statements ----
C

B0O03 FORMAT (10A8)
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&3 O

OO0OOCO0DO0DO0O0

1D0

200

400

SUBROUTINE DEFINY

This subroutine establishes default inventory parameter values for
the selected reference site. The user has selected either Waste
Spectrum 1 or 2 prior to this subroutine call.

Module of CREATE
Yersion of 11-AFR-84 RAP

INCLUDE fCREATE.CMN!
DIMENSION wS(4,100)

Read over default inventory file header-~
READ(13,1001,ERR=B00} IDUM
READ{13,1001,ERR=800) IDUM

I=1
Beginning of read loop--
CONTINUE

READ (13,1000;END=200.ERR=800) ELTI(I)! AWI(I}, {WS(J’I)!J=1J4)
I=1+1

GO TO 100

End of read Toop-~

CONTINUE
NIN=T1-1

IF (IRS .EQ., 1) THEN
IF{IWS .EQ. 1) THEN
=1
ELSE
Iy = 2
ENDIF
ELSE
IF (IWS .EQ. 1) THEN
I =3
ELSE
Iw
ENDIF
ENDIF

4

DO 400 I =1, NIN
QI(I} = WS(IW,I)
CONTINUE

RETURN
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Error routine--~

OO0

800 WRITE (SCRN,2000)}
STOP

Format statements—-

OO0

1000 FORMAT (AZ,A6,3X,4E10.2}
1001 FORMAT (Al)
2000 FORMAT ('0 Error reading Default Inventory File')

Cmeme _— ———— _— — — ————

END
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C [ - - -
c
SUBROUTINE DISINV
c
C This subroutine displays the radionuclide inventory, allows the user
C to first modify quantities in the inventory, and then to add radio-
C nuclides to the 1ist. If changes or additions are reguested, the
C inventory will be redisplayed; the user does not return from this
C subroutine until satisfied with the inventory.
c
c Module of CREATE
C Yersion of 3-MAY-84 RAP
c
e Sy . - -
C
INCLUDE 'CREATE.CMN!
c
300 CONTINUE
c
WRITE (SCRN,1000)
1000 FORMAT(///,10X,'Radiological inventory (Ci/cubic meter):'/)
C
N = NIN/Z
N = N%2
C
DO 100 I =1, N, 2
WRITE (SCRN,1001) ELTI(I), AWI(I), QI(I},
ELTI(I+1), AWI(I+1)., QI(I+D1)
100  CONTINUE
IF (N .LT. NIN) THEN
WRITE (SCRN,1001) ELTI(NIN)}, AWI{(NIN), QI(NIN)
ENDIF
1001  FORMAT(2(8X,A2,A6,1PG10.2,4X))
GNAME (1) = 'the abov'
GNAME(2) = te !
CALL GROUP
IF (IGFLAG .NE. 0} THEN
c
IMOD =1
WRITE (SCRN,1011)
1011 FORMAT (//' You may now modify the quantity of selected!/
' radfonuclides. To delete an radionuclide,'/
' enter zero quantity.'////)
C
DG 200 I = 1, NIN
WRITE (SCRN,101Q) ELTI{(I}, AWI(I), QI(I)
1010 FORMAT (//' Radionuclide ',A2,A6,': 1',1PG10.2,
' Ci/cubic metert)
CALL CHANGE((2)},ICFLAG,IX,IL,IH,RX,(0.,),(1,E38),RX8)
IF (ICFLAG.EQ.1) QI(I) = RX
200 CONTINUE
c
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8001
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ELSE
IMOD = 0

ENDIF

WRITE (SCRN,1020)

FORMAT (///7" Do you wish to add radionuclides to the above!

' inventory? (N/Y)M")

READ (KEY,8001) IY
FORMAT (AL}

IF (IY .EQ. 'Y' .OR. IY .EQ. 'y') THEN

IMCD =1
CALL RADIN
ENDIF
IF (IMCD .EQ. 1) GO TO 300

RE TURN

R . e o e o e s
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aQC

-

SUBROUTINE EDANIM

This subroutine allows the user
parameters.

Module of CREATE
Version of 14-MAY-84 RAP

to review and/or modify animal

OOO0O00O0000

9}

1040

1201

2202

INCLUDE 'CREATE.CMN!

REAL*8 RB8X
REAL*8 R8X10(10)

WRITE (SCRN,104D) NCRIT
FORMAT (///' 1,

'The number of animal species
/v (maximum = 100 V)

CALL CHANGE ({(1), ICFLAG, IX,
IF (ICFLAG.EQ.1) NCRIT = IX

For each animal-~
DO 278 I =1, NCRIT

to be considered is ', IS,

(0), (1D), RX, RL, RH, R8X)

WRITE (SCRN,2200) I, (CNAME(II,I},II=1,2)

FORMAT (///' ',

"Animal No,',I12,%: ',2A8,'. Y/ 1,
‘Do you wish to change any parameters for this animal? (N/Y)}")

READ (KEY,8003) IY

IF (IY .NE, 'Y ' (AND. IY .NE. 'y ') GO TO 276

WRITE (SCRN,1201) I, (CNAME(II,I),II=1,2)

FORMAY (////t 1,

'The name of animal numbert!,I2,! is ',2A8)
CALL CHAREL((3), ICFLAG, R&xX10)

IF (ICFLAG.EQ.1) THEN
CNAME(1,1) = RBX10(1)
CNAME( 2,1} = RBX10(2)

ENDIF

" on

WRITE (SCRN,2202) (CNAME(II,I),II=1,2), AMT(I)

FORMAT (/771 1,

'The total amount of material brought to surface during'/
' the first year of activity by ',2A8,/
' 15 ',Fl10.2,' cubic meters/hectare. 'y

' (range: 0.0 to 1,E6} ")
CALL CHANGE ((2}, ICFLAG,

IX, IL,IN, RX, (0.0}, (1.E6), RBX)

IF (ICFLAG.EQ.1) AMT(I) = RX
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WRITE (SCRN,2204) (CNAME(II,I),II=1,2), PACTVE(I,2)

2204 FORMAT (//7//,% ¢,
. 'The activity index of ',2A8,' after the first year 7/
. T {s ',F6.3,'. This index relates the activity in ¥/
. ' subsequent years to the activity in the first year.'/
. ' The first year has an index of 1.0.%)

CALL CHANGE ((2),ICFLAG,IX,IL,IH,RX,(0.),(1.E4),REBX}
IF (ICFLAG.EQ.1) PACTVE(I.2) = RX

WRITE (SCRN,2203) (CNAME(I1,I),II=1,2), RANGC(I)
2203 FORMAT (///% ¢,
. 'The depth of activity for ',2A8,' is ', F10.4,
. ' meters.t/
. ' (range: 0.0 to 1.E6)Y)
CALL CHANGE ((2), ICFLAG, IX, IL, IH, RX, (0.}, {(1.E6), R8X)
IF (ICFLAG .EQ. 1) RANGC(I) = RX

IRANGC(I) =1
DO 255 K = 1,NLYRS = 1
IF (RANGC(I) .GT. DEPTH{(K) ,AND, RANGC(I) .LE. DEPTH{K+1))
1 IRANGC(I) =K + 1
255 CONTINUE
IF (RANGC(I) .GT. DEPTH{NLYRS}) IRANGC(I} = NLYRS + 1

256 CONTINUE
PTOT = 0.

DO 270 J = 1, IRANGC(I)
WRITE (SCRN,2206) (CNAME(II,I),II=1,2), J, PMOYE(I,J)
2206 FORMAT (t ', /777, ',
. 'The proportieon of materfal (i.e, soil and wastes)!/
. ' moved by ',2A8,' from strata ',I2,/
. ' to the surface Is ', F6.4,
. * {range: 0.0 to 1.00")
CALL CHANGE ((2),ICFLAG,IX,IL,IH,RX,(0.),(1.),R8X)
IF (ICFLAG.EQ.1) PMOVE(I,J} = RX
PTOT = PTOT + PMOYE(I,J)
Z10 CONTINUE

IF (PTOT .NE. 1.0) THEN
WRITE (SCRN,2225)
WRITE (SCRN,2224) (J, PROOT(I,J),J=1,IRANGC(I))
2225 FORMAT (///* Proportion of material moved from:'/)
2224 FORMAT (10X, !'Strata ',I1,': ',1PG10.4)
ENDIF

IF (PTOT .GT. 1.0) THEN
WRITE (SCRN,2220) PTOT
2220 FORMAT (/' %2%? Total of proportions of material moved!/
. ' from all strata cannot be greater than 1.0 2777%//
. * Total = ',1PG10.3,* -- REEENTER ')
GO TO 256
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ELSE
IF {(PTOT ,LT. 1.0) THEN
WRITE (SCRN,2221) PTQT
FORMAT (/' 7?77 Total of proportions of material',
' moved!/
' from all soil strata is less than 1.0 7?%?'//
' Total = ',1PGl0.3//
' Do you wish to reenter (N/Y}?')
READ (KEY,2222) ANS
FORMAT (A1)
IF (ANS .EQ. 'Y' ,0OR. ANS .EQ. 'y') GO TO 256
ENDIF
ENDIF

CONTINUE
CONTINUE
RETURN

FORMAT STATEMENTS--
FORMAT (A8)

- —— A eyt e, i T = T e
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SUBROUTINE EDBUG

This subroutine allows the user to review and/or modify the output
selection parameters for yearly output of intermediate parameters.

Module of CREATE
Yersion of 3~MAY-84 RAP

o - — — - -—

INCLUDE YCREATE.CMN!

) OO0 0O0 oo

REAL*8 R8X

a0

WRITE (SCRN,1001) NBUG
1001 FORMAT (Y 'Y, 10(/},' ',
.'The number of years the will be monitored with exhaustive '/
.V output is ¥, I3, '.Y)
CALL CHANGE ((1),ICFLAG,IX,{1),(1D),RX,RL,RH,R8X}
IF (ICFLAG .EQ. 1) NBUG = IX

RETURN

- — - - T o Ty T T -y

OO0 (9]

END
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Cmw o s e . Yo e e o e R o S s e vt o - -
C
SUBROUTINE EDDCSE
C
C This subroutine allows the user to review and/or modify the years
C where dose calculations will be made from the radionuclide concen-
C trations.
C
C Module of CREATE
C Version of Z24~APR-84 RAP
C
@ — _— e ——————————— — - ——
C
INCLUDE ‘'CREATE.CMN?!
C
REAL*8 RBX
C
C

WRITE {(SCRN,1001) NMAX, NYRS
1001 FORMAT(' t,10(/),' 1,
.'The number of years for which printed reports and MAXI1'/
.' input will be generated is'
LI5,'.'/1 {(Range = 0 to ',I5,")")
CALL CHANGE ((1),ICFLAG,IX,(0},NYRS,RX,RL,RH,R8X)

IF (ICFLAG .EQ. 1) NMAX = IX

WRITE (SCRN,1003)
1003 FORMAT (///)
DO 10D I = 1, NMAX
101 CONTINUE
WRITE (SCRN,1002) I

1002 FORMAT(' Enter year for report ',I5,': 1)
READ (KEY,*) IMAX(I)
IL=0

IF (I .GT. 1) IL = IMAX(I-1)
IF (IMAX(I) .LE. IL) GO 7O 101
100  CONTINUE

C
RETURN
C
(G ——————————————— _— ——————————— -
C
END
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C__..,._ e i o . e e o . e e e S A B B B o S o S B B 4 . e A S 3 B Y o B Y e B . P e T B
C
SUBROUTINE EDPLAN
C
c This subroutine allows the user to review and/or modify plant
C parameters.
C
C Module of CREATE
C Version of B-MAY-B4 RAP
C
(D o e e e . o o o .t S e S S i B ot e
C
INCLUDE YCREATE.CMN!'
C
REAL*8 R8X10(10)
REAL*8 R8X
C
C

WRITE (SCRN,1020) PMODEL
1020  FORMAT (////' Y,
. 'Two plant uptake of radicactivity models are available'/
' £t0 the user:'//

o ! 1 -~ Uptake based on the total mass of the plant'//
. ! 2 - Uptake based on the fraction of the roots in'/
. contact with the radiocactive waste!//

. ' The index of the current selection is ',Il,!.%)
CALL CHANGE ((1), ICFLAG, IX,(1),{2), RX,RL,RH,R8X)
IF (ICFLAG.EQ.1) PMODEL = IX

WRITE (SCRN,1030) NPLTS
1030 FORMAT (///' t,
. 'The number of plant associations to be considered is ', I5,
. I {(maximum = 10} ')
CALL CHANGE ((1), ICFLAG, IX, (0}, (10}, RX, RL, RH, RBX)
IF (ICFLAG.EQ.1) NPLTS = IX

For each plant
DO 168 I = 1, NPLTS

[ OO0

WRITE (SCRN,1200} I, (PNAME(II,I),II=1,2)
1200 FORMAT (' 7,24(/},' ¥,
. 'Plant No. ',I3,': ',2A8,'.'/
. ' Do you wish to change any parameters for this plant? (NY)} ')
READ (KEY,8003) 1Y
8003 FORMAT {(AS8)
IF (IY .NE, 'Y ' AND. IY .NE. 'y ') GO TO 168

WRITE (SCRN,1201) I, (PNAME(II,I),II=1,2)
1201 FORMAT (////1 1,
. *The name of plant association number',I2,' is ',2AB)
CALL CHAREL(({(3), ICFLAG, R8X10)
IF (ICFLAG.EQ.1) THEN
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PNAME(1,1) = RBX10(1)
PNAME(2,1I) = R8X10{2)
ENDIF

WRITE {SCRN,1203) I,(PNAME(II,I),II=1,2), PMOIST(I)
FORMAT (////1% ',

'Plant No. ',I3,': ',2A8,'.Y/

' The dry/wet weight ratio is ',Fl0.4,

' (range: 0.0 to 1.001")

CALL CHANGE ((2), ICFLAG, IX, IL, IH, RX, (0.}, (1.), RBX)
IF (ICFLAG.EQ.1) PMOIST(I) = RX

WRITE (SCRN,1202) I,{(PNAME(II,I},II=1,2), ISUCC(I)
FORMAT (////1 ',

'Plant No. ',I3,': 1',2A8,',.%//

* The number of phases of succession are',I12,/

! (maximum = S) V)

CALL CHANGE ((1), ICFLAG, IX, (1), (5), RX, RL, RH, R8X)
IF (ICFLAG.EQ.1) ISUCC(I)} = IX

WRITE(SCRN,1214) NYRS

FORMAT(///,' Y,

'™NCTE : Ending year for final successional phase!,

' MUST be equal to',/,' or greater than the number of!',
' years simulated (',IS,' ),")

CONTINUE
DO 145 J = 1,ISUCC(I)
IL =1
IF ¢ J .GT. 1) IL = NYSUC(I,J)
WRITE(SCRN,1208) I,(PNAME(II,I),I1=1,2),J,NYSUC(I,J+]1),
IL, NYRS
FORMAT (///' 1,
'Plant No. ',13,': ',2A8,'.%//
' The year of endpoint of successional phase *',I12,
't is ', IS/
' {range: ',IS5,' to ',I5,"")
CALL CHANGE ((1), ICFLAG, IX, IL, NYRS, RX, RL, RH, REX)
IF (ICFLAG.EQ.1) NYSUC(I,J+l) = IX
CONTINUE

IF (NYSUC(I,ISUCC(I)+1) .GE. NYRS) GOTO 148
WRITE (SCRN,1215) NYRS
FORMAT(//,* The ending year for the last successional ',
'phase MUST be equal to '»/,' or greater than ¢,
'the number of years simulated (*,I5,%) -- 1V,
'reenter ending years ',//)
GOTO 140
CONTINUE
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DO 160 J =1, ISUCC(I)

WRITE (SCRN,1204) I,(PNAME{II,I1),II=1,2}, J, PROOT{I.J)
1204 FORMAT (v 1,24(/)," ',
'Plant No. ',I3,%': ',2A8,'.',5X%,
'Successional Phase :',13,//
' The root to shoot ratio is t,F6.4,
' (range: 0.0 to 10.0}")
CALL CHANGE ((2),ICFLAG,IX,IL,IH,RX,(0.),(10.),R68X)
IF (ICFLAG.EQ.1) PROOT(I,J) = RX

. = . »

WRITE (SCRN,1210) I,(PNAME(II,1),II=1,2}, J, BIOMAS(I,J}
1210 FORMAT (///V 1,

. 'Plant No. ',I3,': Y,2A8,'.',5X,

. 'Successional Phase :',I3,//

. ' The total net annual production is ',F9.2,' grams(dry)?,
. '/sq meter/year'/

. ' (range: 0.0 to 1.E6) ")

CALL CHANGE ((2), ICFLAG,IX,IL,IH,RX, (0.}, (1.E6), R8X)
IF (ICFLAG.EQ.1) BIOMAS(I,J} = RX

WRITE (SCRN,1211) I,{PNAME(II,I),II=1,2), J, RECYCL(I,J)
1211 FORMAT (///* ',

. '‘Plant No. ',I3,'; ',2AB,'.',5X,

. 'Successianal Phase :',I3,//

. ' The proportion of the production recycled each year',
. ' is ',F4.2/

. ' (range: 0.0 to 1.00 ")

CALL CHANGE ((2), ICFLAG,IX,IL,IH,RX, (0.}, (1.}, RBX)
1F (ICFLAG.EQ.1) RECYCL(I,J) = RX

WRITE (SCRN,1212} I,{(PNAME(II,I),II=1,2), J, IBIO(I,J}

1212 FORMAT (///V 1,

. "Plant No. ',I3,%: V,2AB,1.1,5X%,

. *Successional Phase :',13,//
' Production during a successional phase may be :',/,
! 0 = constant'/
' 1 = linearly increase or decrease'//
! The default for this phase is ',I2,'.")
CALL CHANGE ((1), ICFLAG,IX,{03},(1},RX, RL, RH, R8X}
IF (ICFLAG.EQ.1) IBIO(I,J) = IX

WRITE (SCRN,1213) I,(PNAME(II,I),II=1,2}, J, IRCY(I,J)
1213 FORMAT (///' ',
. '‘Plant No. ':I3,': ',2AB,'.',5X;
. 'Successional Phase :',13.,//,
. ' The proportion of the biomass recycled during a ',

. 'successional phase may be ',//,

. ! 0 = constant'!,/,

. ' 1 = 1inearly increase ar decrease ',//,
. ' The default for this phase 1is ',12,'."}

CALL CHANGE ( (1}, ICFLAG,IX,(0),(1),RX, RL, RH, R8X)
IF (ICFLAG.EQ.1) IRCY(I,J) = IX
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WRITE (SCRN,1206) I,{PNAME{(II,I},II=1,2), J, RANGP(I,J)

1206 FORMAT (///% ¢,
'Plant No. ',I3,': ',2A8,'.',5X%,
*Successional Phase :1,13,//
' The maximum rooting depth {s ',F6.4,' meters.!/
' (range: 0.0 to 1E6)")
CALL CHANGE {({2),ICFLAG,IX,IL,IH,RX,(0,),(1.E6),R8X)}

IF (ICFLAG .EQ. 1) RANGP(I,J) = RX

- . -

C
C check against strata depths and adjust
IRANGP{1,J) =1
DO 152 K = 1,NLYRS - 1
IF (RANGP{(I,J) .GT. DEPTH{K) .AND. RANGP(I,J)
. .,LE. DEPTH(K+1)) IRANGP(I,J} =K +1
152 CONTINUE
IF (RANGP(I,J) .GT. DEPTH{NLYRS)) IRANGP{I,J) = NLYRS + 1
C
c
165 CONTINUE
TROCT = 0.
C
DO 158 K = 1, IRANGP(I,J)
c
WRITE (SCRN,1207) I,(PNAME(I1,I),1I=1,2), J, K,
. SROOT(J,K,I}
1207 FORMAT (//' ¢,
. 'Plant No. ',I3,': ',2A8,'.',5X%,
. *Successional Phase :',13,//
. ' The proportion of roots in strata ',I2,' is !',F6.4/
. ' (range: 0.0 to 1.00")
CALL CHANGE ((2),ICFLAG,IX,IL,IH,RX,{0.),(1.),R8X}
IF (ICFLAG.EQ.1) SROOT(J,K,I) = RX
C
TROOT = TROOT + SROOT(J,K,I)
c
158 CONTINUE
C
C
IF (TROOT .NE. 1.0) THEN
WRITE (SCRN,2225)
WRITE (SCRN,2224) (K, SROOT(J,K,I),K=1,IRANGP(I,J))
2225 FORMAT (///' Proportion of roots:'/)
2224 FORMAT (10X,'Strata ',Il.': ',1PGL0.4)
ENDIF
C
IF {TROOT .GT. 1.0) THEN
WRITE (SCRN,2220) TROOT
2220 FORMAT (/' ?22? Total of proportions of roots in allt'/
. ' s0il strata cannot be greater than 0.0 ????'//
. ' Total = ',1PG10.3,* =-- REEENTER %)
GO TO 165
c
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ELSE
IF (TROOT .LT. 1.0) THEN
WRITE (SCRN,2221) TROOT
2221 FORMAT (/' 77?7 Total of proportions of roots in all'/
. ' soil strata is less than 1.0 2?277721//

' Total = ',1PG10.3//
' Do you wish to reenter (N/Y)?')
READ (KEY,2222) ANS

2222 FORMAT (A1)
IF (ANS .EQ. 'Y' .OR. ANS .EQ, 'y') GO TO 165
ENDIF
ENDIF
C
C

Z16 CONTINUE
218  CONTINUE

c
C
160 CONTINUE
168 CONTINUE
C
RETURN
C
C _______________ e . . A . S AP
C
END
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C ——
C
SUBROUTINE EDSTRA
C
C This subroutine allows the user to review and/or modify soil strata
C and erosion parameters.
"
C Module of CREATE
C Yersion of 24-APR-84 RAP
C
C — - [S——
"
INCLUDE TCREATE.CMN!
C
REAL*8 R8X
"
WRITE (SCRN, 1020) ERLL,ERU,IER,NER,JER
1020 FORMAT (/7' ',
. 'There are two erosion constants:'/
! a baseline (default = ',1PG10.3,")',/,
! and a maximum (default = *,1PGl0.3,") Y/
. ' Both in units of centimeters per year.',//
« ' Additional input concerns maximum erosion:!/
! the starting year (default = ',I4,")1,/
. ! the duration (default = ',14,%} Y/
» ! and the frequency (default = ',I4,M)'///)
C
WRITE (SCRN,1021) ERLL
1021  FORMAT(/' ¢,
. 'The baseline erosion is ',1PGl0.3,' centimeters/year')
CALL CHANGE ((2), ICFLAG, IX, IL, IH, RX, (0.}, (1.E6), RBX)
IF (ICFLAG.EQ,1) ERLL = RX
C
WRITE (SCRN,1022) ERU
1022  FORMAT(/t 1,
. 'The maximum erosion is ',1PGl0.3,' centimeters/year')
CALL CHANGE ((2), ICFLAG, IX, IL, IH, RX, (0.), (1.E6), R8X)
IF (ICFLAG.EQ.1) ERU = RX
C
WRITE {SCRN,1023) IER
1023 FORMAT(/' ',
. 'The starting year for maximum erosion is ',I4)
CALL CHANGE ({1}, ICFLAG, IX, (1), (9999), RX, RL, RH, R8X}
IF (ICFLAG.EQ.1) IER = IX
C
c .
WRITE (SCRN,1024} NER
1024  FORMAT(/* 1t,
. 'The duration of maximum erosion is ',I4,' years?)
CALL CHANGE ((1), ICFLAG, IX, (1), (9999), RX, RL, RH, R8X)
IF (ICFLAG.EQ.1) NER = IX
C
C
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WRITE (SCRN,1025) JER

FORMAT(/' ',

'The frequency of maximum erosion is every ',I4,' years')
CALL CHANGE ((1), ICFLAG, IX, (1}, (9999), RX, RL, RH, R8X)
IF (ICFLAG.EQ.1) JER = IX

C
C For each strata
DO 128 I = 1, NLYRS
C
WRITE (SCRN,1050} I, THICK{(I)
1050 FORMAT (t ',24(/),t ',
'The thickness of layer!,IZ,' is ',F10.2,' meters.')
CALL CHANGE ((2), ICFLAG, IX, IL, IH, RX,(.0001),(100.), R8X)
IF (ICFLAG.EQ.1)} THICK(I) = RX
C
128 CONTINUE
C
WRITE (SCRN,1061) VOLIN
1061  FORMAT (///' 1,
tThe volume of the inventory is',1PG10.2,' cubic meters.')
CALL CHANGE ((2), ICFLAG, IX, IL, IH, RX,(l.}, (1.E6}, R8X)
IF (ICFLAG.EQ.1) VOLIN = RX
C
C
RETURN
C
C —
C
END
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O
I
1
1

SUBROUTINE GROUP

This subroutine introduces a new category of parameters and aliows
the user of skipping edits to that entire group of parameters.

Parameters passed through named common GRP:

IGFLAG - flag returned to calling program to indicate user
preferance concerning this group:
0 - do not change any parameters
1 - display/query this parameter group

GNAME - description of parameter group passed from calling
program (Real*8)

Module of CREATE
Yersion of 14-MAY~-84 RAP

INCLUDE ‘'CREATE.CMN!

IGFLAG = ©

o O QOOOOOQOOQOO0O000000G00 O

WRITE (SCRN,1000) (GNAME(I),I=1,2)

1000 FORMAT (' 1,2(/),' 1,70(%4"Y)////
. ' Do you wish to review or change ', 2A8,
+ ' parametsrs (N/Y)')

C
READ (KEY,8003) IDUM

8003 FORMAT (Al)

IF (IDUM .EQ. 'Y' .OR. IDUM ,EQ. 'y') IGFLAG =1

RETURN

OO0 O

END
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C-- - - -—
C
SUBROUTINE HUMID
C
c This subroutine establishes default parameter values for the
c reference humid site.
C
C Module of CREATE
C Version of 22-JUN-84 RAP
”
C- ——— —— —— _—
C common blocks
INCLUDE 'CREATE.CMN?
c
INTEGER HPMODE
INTEGER HIER, HNER, HJER
c
REAL HBIOMA(10,5), HPROOT(10,5}, HSRQOT(5,5,10},
HACTPL(5), HRANGP{10,5), HPMOIS(10), HRECYC(1Q,5)
C
REAL*8 HPNAME(2,10)
C
INTEGER HNPLTS, HISUCC(10), HNYSUC(10,5), HIBIO(10,5},
HIRCY{10,5}
c
REAL HAMT(10), HDIRT(5,10}, HPACTY(10,2), HDIRTM(5),
HPMOVE(10,5) , HRANGC(10)
c
REAL¥8 HCNAME(2,10)
c
INTEGER HNCRIT
c
C- -— e ——————
c
DATA HERU, HERLL, HIER, HNER, HJER /0.0, 0.0, 0, 0, 0/
C
DATA NLYRS /3/
DATA THICK /.5, .5, .5, 0., 0./
DATA VOLIN /6.5E+4/
DATA voL /0.0, 0.0, 0.0, 0.0, 0.0/
”
”
DATA HPL1, HPLZ /15., 35./
DATA HPLIl, HPLIZ /10., 10./
C
DATA HPMODE /2/
c
DATA HNPLTS /3/
DATA HPNAME /BHForbs  ,8H +8HGrass-Sh,8Hrub ’
. 8HPine-0ak:8H +BH +8H ’
. 8H +8H »8H »8H :
8H »8H +8H »8H s
8H »BH »8H »8H /
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DATA HISUCC /3,3,3,0,0,0,0,0,0,0/

C
DATA HPMOIS /.15,.15,.15,0.,0.,0.,0.,0.,0.,0./
C Note: PMOIST is actually wet/dry weight ratio during CREATE
C
DATA HPROOT /.25,.35,.35,7%0.,.25,.35,.35,7%0.,.25,.35,.35,
. 27%0 .,/
C - Oo)Oa!On!Oo'O-! 0.’0.'0-’0;!0-’ 0-'0.!0-’0-’0.'
C . 0.,0.,0.,0,,0., 0.,0.,0.,0.,0., 0.,0.,0.,0,,0./
C
DATA HRANGP /2.:2.,2.,7%0., 2.42.2.,7%0., 2,52.,2.,27%0./
c
DATA HSROOT/3%.60,2%0.0, 3*,30,2*0.0, 3%,07,2%0.0,
. 3%.03,2*0.0, 5%0.0, 3%.60.,2%0.0, 3*.30,
. 2%0.0, 3%,07,2%0.0, 3%.,03,2%0.0, 5%*0.0,
. 3%.60,2%0.0, 3%.30,2%).0, 3%,07.2%0.0,
; 3%,03,2*0.0, 5*0.0, 175%0.0/
c
DATA HNYSUC /10%0, 6,6,6,7*0, 28,28,28,7%0, 500,500,500,17*0/
c
DATA HBIQMA /468.,0.,0.,7%0., 0.,635.,0.,7*0,,0.,0.,1300.,27%0./
C
DATA HRECYC /0.6,9%0,, 0.,.6,8%0., 2%0.,.8,7*0.,20%0.0/
DATA HIRCY /10%0, 3%1,7%0, 3%1,27%0/
DATA HIBIO /10%0, 3%1,7%(], 3%]1,27%Q/
C
C
DATA HNCRIT /4/
DATA HCNAME /8HO1d Fiel,8Hd Mouse ,8HShort Ta,8Hil Shrew,
. 8HHarveste,8Hr Ant  ,8HAnt (Dor,8Hymyrmex),
. 8H »8H, »8H »8H ’
. 8H »8H »8H »8H ’
. 8H »8H »8H »8H /
C
DATA HAMT /.35,48.5,.05,2.55,0,,0.,0.,0.,0.,0./
DATA HRANGC /1.,.5,2.,1.5,0.,0.,0.,0.,0.,0./
DATA HPACTY /10%*1.0, .9,1.,.9,1.,6%0./
C
DATA HPMOYE /.95, 1.0, .70, .80, 6%0.,
. .05, 0.0, .10, .15, 6%0.,
. 0.0, 0.0, .10, .05, 6*0.,
. 0.0, 0.0, .10, 0.0, 6%D.,
. 10%0.0/
C
c
C- ——— e —————————
C
ERU = HERU
ERLL = HERLL
IER = HIER
NER = HNER
JER = HIJER
C
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PL1
PL2
PLI1
PLIZ2

HPL1

HPLZ2
HPLI1
HPLIZ

PMODEL = HPMODE
NPLTS = HNPLTS
DO 100 I =1, 10

IsucC(I} = HISUCC(D)
PMOIST(I) = HPMOIS(I)

DO 101 J = 1,2
PNAME(],I) =
101  CONTINUE

HPNAME(J, 1)

DO 1104J =1,
PROOT(I,J) HPROOT(I,J}
RANGP(I,J} = HRANGP(I,J)}
NYSUC(I,J) HNYSUC(I,J)
BIOMAS{I,J} = HBIOMA(I,J)
RECYCL(I,J} = HRECYC(I,J)
1BIO(I,Jd) = HIBIO(I,))
IRCY(I,J) HIRCY(I,J}
DO 112 K = 1,5
SROOT(K,J,I} = HSROOT(K,JI,I)}
112 CONTINUE
110 CONTINUE

nu nw

C
100 CONTINUE
C
NCRIT = HNCRIT
C

DO 2001 =1, 10
Do 201 J =1,2
CNAME{(J,I) = HCNAME(J,I)
PACTVE(I,J) = HPACTV(I,])
201  CONTINUE

C
AMT(I) = HAMT(I)
RANGC{I) = HRANGC(I)
C
DO 202 J = 1,5

PMOVE(I,J) = HPMOVE(I,J)
202  CONTINUE
200 CONTINUE

C

RETURN
C
C

END

1.8-34



APPENDIX 1.B Computer Code Listing - CREATE

C
C
SUBROUTINE INTRO
C
c This subroutine displays introductory messages on the terminal.
c
C Module of CREATE
C Yersion of 11-APR-84 RAP
C
C - - -

INCLUDE 'CREATE.CMN'
WRITE (SCRN,2000}

2000 FORMAT (' ',24(/),30X, 19('=1}/30X, *CREATE~BIOPORT-MAXT '/ 30X,
o 190=),/7/7777)

C
WRITE (SCRN,2011}

2011 FORMAT (14X,'This interactive program will assist you ',

.'in the creationt'/
14X, 'of scenarios to be simulated by BIOPORT-MAXI,'/
.14X,'The following notes may be of interest:')

WRITE (SCRN,2010)
READ (KEY,8003) IDUM
C
WRITE (SCRN,2001)
2001 FORMAT (' ', 24(/), 11X,
'1) If the default condition s selected, you need only!/
.14X, 'press <return>. YES-or-NO questions are designated by'/
.14X, *(Y/N) and should be answered with a Y or N. The default!/
.14X,'condition 1s always listed first.")
c
WRITE (SCRN,2002)
2002 FORMAT (10!,
.10X,'2) The values you enter will be tested against reasonable'/
.14X,"1imits and if they are not accepted you will be asked to'/
.14X, 'supply another value.'!}
C
WRITE (SCRN,2003)
2003 FORMAT ('0!',
.10X, '3} [Stratal and [layer] are used interchangably to define!/
.14X,'the soil compartments.t!//
.11X,'4) One hectare = 2.471 acres = 10000 square meters.'//
.11X,'5) A successional phase of a plant or animal can be des-'/
14X, cribed as the replacement of one community with another')
C
WRITE (SCRN,2010)
2010 FORMAT(/14X,'When you have finished reading, press <return>')
READ (KEY,8003} IDUM
8003 FORMAT (A8)
c
RE TURN
Ce=

END
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SUBROUTINE QUANTI (I)

QUANTI requests the concentration of the current radionuclide from
the user.

Module of CREATE
Yersion of 1~-MAY-84 RAP

QOO0 o0

INCLUDE 'CREATE.CMN?
REAL*8 R8X

202 CONTINUE

[ I o B o B

WRITE (SCRN,1050) ELTI(I), AWI(I)
1050 FORMAT (//' 1,
. 'Enter the quantity of ',A2,A6,' in the inventory at'.
. ' start of'/' calculation (units: Ci/cu meter) :*)
READ (KEY,*) RX
IF (RX .LT. 0.) GO TO 202

QI(I} = RX
206  CONTINUE
C
C
RETURN
C
C_ ___________
END
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C ___________________ - -
c
SUBROUTINE RADIN
C
C This subroutine inputs and tests radionuclide names for inclusion
c in the inventory. Input of concentration is also controlled. The
C 1ist of allowable radifonuclides for this environment is read if this
C is the first time the subroutine is cailed during an execution.,
C If this is the first call of a user~defined inventory, initialization
c is performed.
C
C Module of CREATE
C Version of 23-APR-84 RAP
C
Comom o o e e e e e e e e e — o R e
c
INCLUDE 'CREATE.CMN!
c
REAL*8 R8X, ORG(23), CL(3)
DIMENSION E(300), A(300), N5(Z,300}, IS{2), IDORG(5), KSORG(5}
REAL*8 A
INTEGER E
C
DATA ORG /'tot body':'body H2Q','kidneys ', 'liver ','spleen !,
. 'bone ,ifat '»'lungs ','adrenals','testes !,
. tovaries ',7skin ',tbrain !','muscle ','prostrat?,
. tthyroid ', 'pancreas','heart t,'GI Y,*stomach ',
'sm, int.','ULI tyTLLT v/
c
DATA IDORG / 1,6,8,16,23/
DATA IS /v 1V, YinV/
DATA CL /'Class D f,'Class W ','Class Y !/
DATA NORG /5/
DATA KSORG /1,6,8,16,23/
DATA FIRTIM /0Q/
C
C
C-=== read in radionuclide library —-- - ———
c

IF (FIRTIM .EQ. Q) THEN
NUC =1
READ(10,8003) IDUM
8003  FORMAT (A8)

100  CONTINUE
READ(10,1001,END=992) E(NUC}, A(NUC). IM, (NS{J,NUC),J=1,2)
1001 FORMAT(A2,A8,8X,12,41X,211)
IF {IM .EQ. 0) GO TO 200
NUC = NUC + 1
GO TO 100

200  CONTINUE
ENDIF
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C
C--—- set flag {f translocation review/check desired - -
C
IF (FIRTIM .EQ. 0) THEN
ITC =0
C

IF (INHAL .EQ. 0 ) GO TO 410
WRITE {SCRN,4101)
4101  FORMAT (' 1,20(/),' ',

. 'Do you wish to review and/or change solubility classification!

. /' for each organ for each radionuclide. The default assump-'

. /' tion is elements are insoluble for lung and soluble for allt

. /' other organs. (N/Y)1)
READ (KEY,8001) IDUM
IF (IDUM .EQ. 'Y' ,OR, IOUM .EQ. 'y") ITC =1
410 CONTINUE

ENDIF
C
C---- test if this {s original or addition inventory and set flags
C
IF (IWS .LT. 3) FIRTIM=1
C
IF (FIRTIM .EQ. O) THEN
NIN = 0
I1=20
ELSE
I = NIN
ENDIF
C
C~--- initfalize quantity arrays ~---v-—=c—— e ———
C
IF (FIRTIM .EQ. 0} THEN
0O 610 IQ =1, 100
QI{IQ) = 0.
610  CONTINUE
ENDIF
c
C---- signal beginning of inventory input =------=c-=n-- -—
C

208 CONTINUE
WRITE {(SCRN,1100)
1100  FORMAT (' ',20(/),t ',
. 14X, 'The following questions pertain to the radionuclide '/
« 14X,' inventory. After inputting the inventory, enter'/
« 14X, ! "99" for element name to signal to the program that '/
. 14X,Y you are finished.'///, ¥ Y,B0(V§#%)//
. 14X,' Press <return> when you have finished reading:")
READ (KEY,8001) IDUM
B001  FORMAT (Al
C

i v

C---- input name and source terms for each radionuclide ----
C
149  CONTINUE
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IF (NBUG .GT. 0 .AND. NIN .GT, S) WRITE (SCRN,2200)
2200 FORMAT (' 72?1 No more than five radionuclides can be'/
. ' considered with exhaustive option set???717')

WRITE (SCRN,Z2400)
2400 FORMAT (' ',5(/),! ", 70('='},///)
300 CONTINUE
ICFLAG =1
WRITE (SCRN, 1010}
1010 FORMAT (//' Enter new 2-character element ',
. ' (99=no more radionuclides): ")
READ (KEY,8005) IZ
8005 FORMAT (A2)
IF (IZ .EQ. '99') GC TO 148

WRITE {SCRN, 1011)
1011 FORMAT ('0Atomic number {nput can be up to ',
. '6 characters long.'/
. * Include metastable (M} and daughter {(+D) designation,’,
. ' (f.e.,» TE127MHD) Y/
. ' Enter atomic number: ')
READ (KEY,8003) R8X

DO 140 IX = 1, NUC
IF (1Z .EQ. E(IX) ,AND. R8X ,EQ. A(IX)) GO TO 142
140 CONTINUE

WRITE (SCRN,2401)
2401 FORMAT (///' 27727 Radionuclide not found in library, !,
. Ttry again 22271//)
GOTO 300
142 CONTINUE

DO 144 IN = 1, NIN
IF (ELTI(IN) .EQ. IZ .AND, AWI(IN) .EQ. RBX) THEN
WRITE (SCRN,2402)
2402 FORMAT {(///'???% Radionuclide already included, try ?',
. Tagain 7?22V//)
GOTO 300
ENDIF
144 CONTINUE

IXs = IX
NIN = NIN + 1
I=I+1
ELTI(I)=1Z
AWI{I}=R8X
D014 J =1, 5
NSOLD(J,I) = NS(1,IXS)
IF (KSORG(J) .EQ. 8) NSOLD{(J,I) = NS(2,IXS)
143 CONTINUE
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Ty

C
IF (ITC .EQ. 0) GO TC 210
D0 212 J = 1,5
WRITE (SCRN,2020) ELTI(I)
2020 FORMAT (' ',4(/)," 1,
. 'Element ',A2,' Translocation Classification:'/)
DO 213 K = 1,2
WRITE (SCRN,2021) K, CLINS(K,IXS)), IS(K)
213 CONTINUE
2021 FORMAT (5X, 12,7 ~ ',A8,' for ',A2,!'solublet)
WRITE (SCRN,2022) ELTI(I}, AWI(I}, CL(NSOLD(J,I)),
. ORG(KSORG(JIM)
2022 FORMAT (//' The translocation index for ',A2,A6,' is
. AB,' for 7,A8/
' To change enter index.')
CALL CHANGE ((1), ICFLAG, IX, (1), (3), RX,RL,RH,R8X)
IF (ICFLAG .EQ. 1) NSOLD(J,I) = NS(IX,IXS)
212 CONTINUE
210 CONTINUE
C
CALL QUANTI (I)
GO TO 149
c
148 CONTINUE
FIRTIM = 1
c
C
RETURN
C
Cmmemmme error messages —-—--- - _——
c
990 WRITE (SCRN,9000)
9000 FORMAT (' Error opening radionuclide library.!'}
STOP
C
992 WRITE (SCRN,9002)
9002 FORMAT (' Premature end-of-file discovered in library?!)
c
c
C - -
c

END
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(e et e e e o -_— —-—
C
SUBROUTINE RITFIL
C
C This subroutine writes files with input parameters and
C system commands for BIOPORT and MAXI1. RITFIL is called
C by the program CREATE.
C
C Module of CREATE
C Yersion of 1-MAY-84 RAP
C
c —— - —
C
INCLUDE 'CREATE.CMN!
C
C 1) BIOPORT file - lun: 7 (BIO)
C 2) MAXI1 file = lun: 8 (MAX)
C
Cmmmmmma write BIOPORT input file - - -—
C
C
WRITE (BIO,1008) TITL
1008 FORMAT (10A4)
C
WRITE (BI0,1010) NYRS, NCHK, NLYRS, NPLTS, NCRIT
1010 FORMAT (5I5)
C
WRITE (BIO,1010) PMODEL
C
WRITE (BI0,1012} NMAX
WRITE (BIO,1012) (IMAX{(1), I=1,NMAX)
1012 FORMAT (20I5)
C
WRITE (BIO,1014) NBUG
1014 FORMAT (I5)
C
WRITE (BIO,1015) ERUs ERLL, IER, NER, JER
1015 FORMAT(2G12.4,315)
C
WRITE (BIO,1020) {(DEPTH(I), I=1, NLYRS)
1020 FORMAT (5G12.4)
C
WRITE (BIO,1030) (VOL{I), I=1, NLYRS), VOLIN
1030 FORMAT (6Gl12.4)
C
WRITE (BIQ,1050) PL
WRITE (BIO,1050) PLI
1050 FORMAT (E10.2)
C
WRITE (BIO,1060} NIN
1060 FORMAT (I3)
C
C
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DO 600 I =1, NIN
WRITE (BI0,3212) ELTI(I), AWI(I), (NSOLD(J,I),J=1,5), QI(I}
3212 FORMAT (A2,A6,5I1,1PG10.2)
600 CONTINUE

C
c
DO 200 I =1, NPLTS
C
PMOIST(I} = 1, - PMOIST(I}
c

WRITE (BIO,1080) (PNAME(II,I),II=1,2)
1080 FORMAT (2A8)

WRITE (BID,1090) ISUCC(I}, PMOIST(I)
1090 FORMAT (I5, F10.,4)

WRITE (BIO,1100) (PROOT(I,J). J=1,ISUCC(I))
1100 FORMAT (5F10.4)

WRITE (BIO,1110) (RANGP(I,J), J=1,ISUCC(I})
1110  FORMAT (5E10.2)

DO 300 J = 1, ISUCC(I}
WRITE (BI0,1120) (SROOT(J,K,I), K=1,NLYRS+2)
1120 FORMAT (5F12.4)
300 CONTINUE

WRITE (BIO0,1130) (NYSUC(I,J}, J=1,ISUCC(I)+1}
1130 FORMAT (615)

WRITE (BIO,1140) (BIOMAS(I,J), J=1,ISUCC(I))
1140  FORMAT (5F12.4)

WRITE (BI0,1150} (RECYCL(I,J), J=1,ISUCC(I))
1150 FORMAT (5F12.4)

WRITE (BIO,1170) (IBIO(I,J}, J=1,ISUCC(I))
1170  FORMAT (512}

WRITE (BIO,1180) (IRCY{(I,J}, J=1,ISUCC(I)}
1180 FORMAT (512)

(@]

200 CONTINUE

DO 500 I = 1, NCRIT

o OO0

WRITE (BIO,2000) (CNAME(II,I),II=1,2)
2000  FORMAT (2A8)

WRITE (BI0O,2010) AMT(I), RANGC(I)
2010 FORMAY (2F12.4)

WRITE (BI0,2020) (PACTVE(I,J}, J=1,2)
2020 FORMAT (2F12.4)

WRITE (BIO,2030) (PMOVE(I,J), J=1,5)
2030  FORMAT (5F12,4)
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c
500 CONTINUE
c
c
C——- write MAXI1 input file -- -
c
c
WRITE (MAX, 3010)
3010 FORMAT ('ASSIGN [BIO.NEWIRMOLIB.DAT FORO10'/
. YASSIGN [BIO.NEW]FILE20,DAT FOR020'/
YASSIGN [BIO.NEWIFILE21.DAT FORO21'/
YASSIGN [BIO.NEWJPLANSOURC.SUR FOR022'/
'ASSIGN [BIO.NEWIFILE23.DAT FORD23Y/
YASSIGN [BIO.NEWIFILE24 .DAT FOR024%/
*ASSIGN [BIO.NEWIFILE25.DAT FORD25'/
YASSIGN [BIO.NEWIBURIEDONE.DAT FOR0Z7 '/
YASSIGN [BIOJFORO30.DAT FOR030'/
'RUN [BIO.NEWIMAXI1')
c
WRITE (MAX, 31000 (TITL(I), I=1,10), IMAX(1)
3100 FORMAT (10A4, * : BIOPORT Simuiation year ',I5)
c
WRITE (MAX, 3200} NORG, (KORG(I}), I=1,5)
3200 FORMAT (t $INPUT NEXT=l, IFOD=1, IMO=0, RF1=1.0, RF2=0,,!/
. ' IARG=0, IWAT=0, IEXT=0, IAIR=0, XFACT=1.33E-11,'/
AGE=20.0, XDPT=0.067, RINH=0.3, M3M2=0, INTRUD=0,?'/
v IT1=0, IT2=49, NORG=',Il,', KORG(1)=',5(I2,%,")/
* IOUT=0, IBIQ=1, 3END'/
' 0 01}
c
IF (NMAX ,GT. 1) THEN
DO 100 T = 2, NMAX
WRITE (MAX,3100)} TITL, IMAX(I)
WRITE (MAX,3202)
3202 FORMAT (' SINPUT NEXT=5 $END'")
100 CONTINUE
ENDIF
c
WRITE (MAX, 32207
3220 FORMAT ('END OF RUN?Y/
t $INPUT NEXT=4 3END?')
c
RETURN
c
C
C
END
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APPENDIX 1.C
Radionuciide Master Library for MAXI - RMDLIB

RADIONUCLIDE MASTER DATA LIBRARY /w TRANSLOCATION CLASSES, 6-APR-84 RAP

H 3 4,51E+3 1 0 0 11
BElO 5.B4E+B 1 © 0 12
C 14 2.091E+6 1 O 0 12
N 13 6.92E-3 1 0 0 12
F 18 7.62E-2 1 0 0 11
NAZ2 9,50E+2 1 0 0 11
NAZ24 6.25E-1 10 0 11
P 32 1.436+1 1 0 0 12
P 33 2.44E+1 1 0 0 12
535 B.72E+1 1 0 0 12
CL36 1.1E+8 1 0 0 11
K 40 4.67E11 1 O 0 11
AR3 S 9.83E+4 1 0 0 11
AR41 7.61E-2 1 0 0 11
CA4l 5.11E+7 1 0 0 12
CA45 2.77E+1 1 0 0 12
SC46 8.38E+1 1 0 0 13
CR51 2.77E41 1 O 0 13
MNS4 312842 1 0 0 13
MN56 1.07E-11 0 0 13
FES5 9.86E+2 1 0 0 13
FESS 4.46E+]1 1 O 0 13
Ccos7 2.71E+2 1 0 0 13
Cos58 7.08E+1 1 0 0 13
Cco60 1.92E+43 1 0 0 13
NISS 2. 74E+7 1 0 0 13
NI&3 3.51E+4 1 0 0 13
NIES 1.06e~1 10 0 13
cuc4 5.29t-1 1 0 0 13
ZN65 2,44E+2 1 0O 0 13
SE75 1.2E421 0 0 12
ASTE 1.10E+0 1 O 0 12
SE79 2.37E47 1 0 0 12
BRB2 1,47E+0 1 O 0 11
BRE3+D 9.96E~2 1 0 0 11
BRB4 2.21E=2 1 0 0 11
SR85 6.5E+1 1 0 0 13
KR9C 3.74E-41 0 0 11
KR91 1.13E-4 1 0 0 11
RBBE 1.87E+1 1 0 0 11
RB89+D 1.06E-2 1 0 0 11
SR89+D 5.06e+1 1 0O 0 13
SR90+D 1.04E+4 1 0 0 13
SR91+4D 3.96E~1 10 0 13
SR92+D 1.13e-1 1 0 0 13
Y 9IM+D 3.45E-2 1 0 0 13
ZR93+D 5.59E+8 1 0 0 13
ZR95+D 6.40E+1 1 O 0 13
ZR97+D 7.04E-1 1 0 0 13
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M0g3 3.65E+4 1 0 c 13
NB94 7.30E4+6 1 0 o} 13
M09G+D 2.75E+0 1 0 0 13
TC101 9.86E-3 1 O 0 13
RU1034D 3.94E+1 1 O 0 13
RU105+D 1.866~1 10 0 13
RULCE+D 3.68E+Z2 1 0 0 13
PD107 2.37E+9 1 0 0 13
celo9 4,4E4+2 1 0 0 13
AGl1OM+D  2.52E+2 1 O 0 13
AGl11 7.45E4+0 1 0 0 13
IN111 2.8E+0 1 0 0 13
CD113M 4.97E+3 1 0 0 13
SN11T7M 1.40E+1 1 © 0 13
SN116M 2.5CE+2 1 0 0 13
SN121M 2,78E+4 1 0 0] 13
SN123 1.29E+2 1 0 0 13
SN125+D 9.64E+0 1 0 0 13
SN126+D 3.65E+7 1 0 0 13
SBl124 6.02E+1 1 0 0 13
SB125+D 1.01E43 1 0O 0 13
TE1Z23M™ 1.17E+2 1 0 0 13
TE1Z7M+D 1.09E+2 1 O 0 13
TE129M+D 3 .36E+1 1 O 0 13
TEL31M+D 1.25E+0 1 0 0 13
TE131+D 1.74E-2 1 0 0 13
TE132+D 3,26E40 1 0 0 13
TE133M+D 3.,85E-2 1 0 0 13
I 125+D S.97E+1 1 0 0 12
I 130 5.15E-11 0 0 12
I 131+D 8,04E+0 1 0 0] 12
I 135+D 2.75e-1 1 0 0 12
5136 1.31E+41 1 0 0 11
£5137+D 1.10E+4 1 O 0 11
C5139+D 6.53E-3 1 0 0 11
BA140+D 1.28E+1 1 0 0 13
CE143+D 1.38E+0 1 0 0 23
CE144+D 2.84E+2 1 0 0 23
PM148M+D  4.13E+41 1 0 0 73
PM149 2.21E40 1 0 0 23
SM153 1.95E4+0 1 0 0 23
EUls2 4.97E+3 1 0 8] 23
EUl53 1.94E+0 1 © 0 23
ElUlc4 J.14E+3 1 0 ¢ 23
EU1ES 1.81E43 1 O 0 23
EU156 1.52E+1 1 © 0 23
GD153 2.4ZE+2 1 0 0 23
TBl60 7.23E+1 1 0 0 23
HOl66M 4.38E+5 1 0 8] 23
W 181 1.40E+2 1 O ¢ 23
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W 185 7.51E+1 1 ¢ 0 23
05185 9.40E+1 1 © 0 23
05191 1.5641 1 0 0 23
IR192 73E+1 } O 0 23
HG203 4,66E+1 1 0O 0 23
PB210+D B.14E+3 1 © 0 23
B1210+4D 5.01E+0 1 O 0 23
RN222+D 3.82E+0 1 O 0 il
RA223+4D 1,14E41 1 O 0 23
RAZ24+D 3.66E4+0 1 0 0 23
RAZ25+D 1.48E+41 1 0 0 23
RAZZ26+D S5.84E45 1 0 0 23
RAZ28+D 2.10E43 1 0 0 23
AC227+D 7.95E+3 1 © 0 23
TH227+D 1.87E+1 1 0 0 23
TH228+D 6.99E+2 1 © 0 23
THZ3 0+D 2.81E+7 1 © 0 23
TH23 24D 5.13E121 0 0 23
PAZ314D 1,19E+7 1 0 0 23
U 232+D 2.62E+4 1 0 0 23
U 233+D 5.79e+7 1 0 0 23
U 234 B.9lE+7 1 0 0 23
U 235+D 2.59E11 1 0 0 23
U 236 8.55E+9 1 0 0 23
U 238+D 1.65E12 1 0 0 23
NP237+D 7.82E+8 1 0 0 23
PU236 1.04E+3 1 0 0 23
PU237 4.56E+1 1 0 0 23
PU241+D 5.26E+3 1 0 0 23
CMz 46 1.73E+6 1 0 0 23
CM2474+D S.70E49 1 0 0 23
CM248 1.24648 1 © 0 23
CF252 9.64E4+2 1 © 0 23
ZN6 M 5.73E-1 10 0 13
ZN69 3.9%E-221 1.0 0O 13
BRE3 9,96E-2 1 0 0 11
KRB3M 7.62E-2 21 1,0 0 11
BR85S 1,99-3 1 0 0 11
KR85M 1.87e-1 21 1.0 0 11
KR85 3.92E+3 3 2 0.211 O 11
KR87 5.30E-2 1 ¢ 0 11
RBB7 1.72E13 21 1.0 0 11
KR88 1.18E-1 10 0 11
RBBS 1.24-2 21 1.0 0 11
KR89 2.20E-3 1 0 0 11
RBBQ 1.066-2 21 1.0 0 11
SR89 5.06E+1 3 2 1.0 0 13
Y 89M 1.866-4 4 3 0.0002 0 13
SRI0 1.04E+4 1 0 0 13
Y 90 2.67E+0 21 1.0 0 13
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SR91 3.96E-1 1 0 0 13
Y 91M 3.,45€-2 21 0.58 0 13
Y ol 5.856+1 3 2 1.0 1 0.42 13
SR92 1.13E-1 1 O 0 13
Y 92 1.48E-1 21 1.0 O 13
Y 93 4.21E<1 1 0 0 13
ZR93 5.59E+8 21 1.0 0 13
NBI3M 4,97€+3 3 2 0.25 0 13
ZR95 6.40E+1 1 0 0 13
NBOSM 3.61E40 2 1 0.007 0 13
NBOS 3.52641 3 21,0 1 0.993 13
ZR97 7.04E-1 1 0 0 13
NBS7M 6.94E-4 2 1 0,946 13
NB9? 5.01E-23 2 1.0 1 0.054 13
M09 2.75E40 1 0 0 13
TCOGM 2,51E-1 21 0.868 0 13
TC99 7.78E+7 3 21.0 1 0.132 13
RU103 3.94E+1 1 0 0 13
PD103 1.70E+1 2 0 0 13
RH103M 3.90E-2 3 1 .9974 1 ,9997 13
RU10S 1.856-1 1 0 0 13
RH105M 5.21E-4 2 1 0.28 0 13
RH105 1.47640 3 2 1.0 1 0.72 13
RU106 3.68E42 1 0 0 13
RH106 3.46E-4 21 1.0 O 13
PD10OM 5.43E-5 1 0 0 13
PD109 5.61E-1 21 1.0 O 13
AG1OgM 4,58E-4 3 21.0 0 13
AGL10M 2.526+2 1 O 0 13
AG110 2.85E-4 2 1 0.0113 0 13
IN114M 5.00E+1 1 0 0 13
IN114 8.33(-4211.0 0 13
CD115M 4.46E+0 1 0 0 13
D115 2.23E40 2 0 0 13
IN115M 1.886-1 3 2 1.0 O 13
IN115 2.19E17 4 3 0.963 1 1.0 13
SN125 9.64E+0 1 O 0 13
$B125 1.01E+3 21 1.0 0 13
TE125M 5.80E+1 3 2 0.23 0 13
SN1 26 3.65E+7 1 0 0 13
SB126M 1.326-2211.0 0 13
8126 3.756-1 3 2 0.14 0 13
S8127 3.85E+0 1 0 0 13
TE12IM 1.09E+2 2 1 0.139 0 13
TEL 27 3.90E-1 3 2 0.976 1 0.86) 13
TEL29M 3.36E+1 1 0 0 13
TE129 4,83E-2211.0 0 13
1129 5.73E4+93 2 1.0 0 12
TE131M 1.25E+0 1 0 0 13
TE131 1.74E~2 2 1 0.222 O 13
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I131 8.04E+0 3 2 1.0 1 0.778 12
XE131M 1.19E+1 4 3 0.0109 0 11
TE132 3.26E+0 1 0 0 13
1132 9.58E-2 2,1 1.0 0 12
TE133M 3.85€-2 1 0 ¢ 13
TE133 B.64E-3 21 0.13 O 13
1133 B.67E-1 3 2 1.0 10.87 12
XE133M 2.19E+0 4 3 0.029 O 11
XE133 5.24E+0 5 4 1.0 30.971 1l
TE134 2.90E-2 1 0 0 13
1134 3.65e-2 21 1.0 0 12
CS134M 1.21E-1 1 0 0 11
CS134 7.53E+2 21 1.0 0 11
I 135 2,75E-1 1 0 0 12
XE13EM 1.09E-2 21 0.166 O 11
XE135 3.78e-1 3 2 1.0 10.834 11
CS135 B.40E+8 4 3 1.0 0 11
XE137 2,66E-3 1 0O 0 11
CS137 1.10E+4 21 1.0 0 11
BA137M 1.77E-3 3 2 0.946 0 13
XE138 9.84E-3 1 0 0 11
Cs138 2.24E-2 21 1.0 0 11
XE139 4,98E-4 1 O 0 11
C5139 6.53E~3 2 1 1.0 0 11
BA13S 5.74E-2 3 2 1.0 0 13
XE140 1.85E-4 1 0 0 11
CS140 7.64E~4 21 1.0 0 11
BA140 1.28E41 3 2 1.0 0 13
LAL4D 1.68E+0 4 3 1.0 0 23
BAl4l 1.276-2 1 0 0 13
LAL141 1.64E-1 21 1.0 0 23
CE141 3.25E4+1 3 2 1.0 0 23
BAl42 7.436-3 1 0 0 13
LAL4Z 6.44E-2 2 1 1.0 0 23
CEl143 1.38E+0 1 0 0 23
PR143 l1.366+1 2 1 1.0 0 23
CE144 2.84E+2 1 0 0 23
FR144 1.20E-2 2 1 1.0 C 23
ND144 8.77E17 3 2 1.0 0 23
ND147 1.11E+1 1 © 0 23
PM147 9.5BE+2 2 . 1.0 0 23
SM147 3.91E13 3 2 1.0 0 23
FM148M 4,13E+1 1 0 0 23
FM148 5.37e+0 21 1.0 0 23
PM151 1.1BE+0 1 O 0 23
SM151 3.29E+4 21 1.0 0 23
W 187 9.95E-1 1 0 0 23
RE1 87 1.83E13 21 1.0 0 23
THZ230 2.8l1E+7 1 0 0 23
RA226 5.B4E+5 2 1 1.0 0 23
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Radionucliide Master Library for MAXI - RMDLIB, continued

RN222 3.82E+0 3 2 1.0 11
PB210 8.14E+3 4 3 1.0 G 23
BIZ1C 5.01E+0 5 4 1.0C 0 23
P0O210 1.38E+2 6 5 1.0 G 23
U 232 2.62E+4 1 0 0 23
TH232 4.16E13 2 0 0 23
RA228 2,10e+3 3 2 1.0 0 23
AC228 2.55e-1 43 1.0 G 23
TH228 6.99E+2 5 4 1.0 11.0 23
RAZ24 3.66E+0 6 5 1.0 0 23
PBZ212 4.43E-1 7 6 1.0 0 23
BIZ12 4,20E-2 87 1.0 G 23
U 235 2,59E11 1 0 Y 23
THZ231 1.06E+0 2 1 1.0 0 23
PAZ31 1.196+7 3 2 1.0 0 23
AC227 7.95E+3 4 3 1.0 0 23
THZ27 1.87E+1 5 4 0.9862 O 23
FR223 1.51E-2 6 4 0.0138 0 23
RA223 1.14E+1 7 5 1.0 6 1.0 23
u 237 6.75E+0 1 O 0 23
NPZ237 7.82E48 21 1.0 0 23
PAZ33 2,70E+1 3 2 1.0 0 23
U 233 5.79E+7 4 3 1.0 0 23
TH229 2.68E+6 5 4 1.0 0 23
RA225 1.48E+1 6 5 1.0 0 23
AC225 1.00E+]1 7 6 1.0 0 23
U 238 1,65E12 1 ¢ 0.0 0 23
THZ34 2.41E+41 21 1.0 0 23
PAZ34M B.13E~4 3 2 1.0 0 23
PAZ34 2.81E-1 4 3 0.,0013 0O 23
AMZ42M 5.65E+4 1 0 Y 23
AM242 6.686~1 21 1.0 0 23
Cv242 1.63E+2 3 2 0.827 0 23
PUZ42 1.41E+8 4 2 0.173 0O 23
NPZ38 2.18E+0 5 0 0 23
PUZ38 3.21E+4 6 5 1.0 3 1.0 23
CMz44 6.6lE+3 1 ¢ 0 23
PUZ44 3.02E10 2 0O 0 23
U 240 5.886-1 3 20.99% O 23
PU240 2,35E+6 4 3 1.0 11.0 23
CMz247 5.70E+9 1 © 0 23
tM243 1.04E+4 2 O 0 23
PU243 2.06E-1 311.0 Y 23
AMZ 43 2.70E+46 4 3 1.0 2 0.0024 23
NP239 2.36E+0 5 4 1,0 0 23
PU239 8.91E+6 6 5 1.0 2 0.9976 23
CM245 3,10e46 1 O 0 23
PU241 5.26E43 21 1.0 0 23
AMZ41 1.58E+5 3 2 1.0 Y 23
0
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Leaf Incremental Dose Factors for ONSITE/BIOPORT Environment - 16~AFPR-84 RAP

LEAF
1

H 3

C 14
NAZ2
P32z

P 33

S 35
CL36

K 40
CA45
SC46
CR51
MNS 4
FEGS
FEG9
Co57
Cc060
NI59
NI6&3
ZN65S
SE75
SRB5S
SR90+D
M093
NB94
RU106+D
CD109
AG1I10OM+D
IN111
SB124
SB125+D
I 125+D
I 131+D
£S137+D
CE144+D
EU152
EUlG4
TR160
051865
05191
1R192
HGZ03
PB210+D
RAZ26+D
TH22B+D
THZ30+D
TH23 24D

Reference "Environment" FILEZ20 (Leaf}, page 1

50 99
8 16

1.44E-06
1.67E-05
1.27E-03
1.23E-04
3.14E-05
1.54E-C4
1,55E+00
5.23E+00
1.90E-05
1.91E-08
1.40E-08
6.36E-06
1.14E-06
2.41E-05
2.17E-06
3.68E-05
3.47E-06
9,45E-06
7.04E-05
2.85E-04
4,03E-05
4.29E-C4
2.98E-06
1.12E-07
2.39E~06
2.00E-07
3.86E-06
1.20E-09
T.11E-06
3.18E-06
7.36E-05
3.05E-05
9.00E-04
8.24E-08
6.03E-08
B.72E~-08
2.82E-08
9.01E~05
7.33E-06
8.51E-06
2.35E-04
3.82E-04
3.34E-02
2.12E-05
5.11E-06
6.62E-06

5
23

0.00E+00C
7.31E-05
0.00E+00
3.18E-03
8,46E-0C4
4.31E-04
0.00E+CD
0.00E+0D0
8.57E-04
3.36E-08
0.00E+00
0.00E+00
5.28E-Q6
2.7G6E-05
0.00E+00
0.00E+00
1.77E-05
2.41E-04
4,71E-0&
0,00E+00
3.34E-05
1.60E-03
0.00E+C0
0.00E+00
1.83E-05
0.00E+00
6.41E-06
2.18E-09
1.68E-05
1.04E-05
3.43E-04
31,75E-05
5.08E-Q4
1.31E-06
1.59E~07
5.58E-07
2.24E-07
0.00E+00
0.00E+Q0
0.00E+00
0.00E+00
5.51E-03
3.36E-02
6.26E-04
1.B0E-04
2.00E-04

0.00E+00
0.00E+00
C.0Q0E+00
0.00E+00
0.00E+DO
0.00E+00
0.00E+00
C.00E+0O0
0.C0E+00
C.00E+0D
2.8BE-08
C.00E+DD
1.71E-06
1.75E-05
0.00E+00
C.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
C.00E+00
0.00E+00
0.00E+0O
0.00E+00
0.00E+00
1.3BE-05
§.09E-06
C.00E+00
0.00E+00
1.43E-04
0.00E+00
0.00E+00
0.00E+00
0.00E+00
C.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+CO
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0.00E+00
0.00E+00C
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0,00E+00
0.00E+00
0.00E+CO
8.33E-09
0.00E+00
0.00E+DO
0.0CE+QO
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.,00E+00
0.00E+0Q0
0.00E+00
C.00E+00
0.00E+00
C.00E+00
0.00E+00
0.00E+00
4,88E-10
4,71E-08
1.56E-08
6.03E-02
1,74E-02
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+H00
0.00E+CO
0.00E+0Q
0.00E+00
0.00EH0
0.00E+00
0.,00EH0
0.00E+00
0.00E+0D

0.00E+0O
1.17E-05
B.24E-04
4.20E-04
6.83E-05
0.00E+00
4,07E-01
5.69E-01
6.85E-05
3.91E-04
4,34E-06
1.22E-04
1.31E-05
2.94E~04
3.82E-05
3.63E-04
9.76E~-06
2.66E-05
2.46E-04
0.00E+00
0.00E+00
7.50E~04
2.04E-05
3.64E-04
1.40E-03
0.00E+30
3.01E~03
9.84E-06
6.22E-04
1.91E-04
B.66E~06
1.61E-05
4.93E-05
1.29e-03
2.25E-04
4,80E-04
3.10E-04
3.18E-03
8.51E-04
6.98E-04
3.72E-04
4.,43E-04
2.83E-03
4,87E-03
5.32E~04
4.53E-04



Soil Incremental Dose Factors for ONSITE/BIOPORT Envirorment - 16-APR-84 RAP

SOIL
1

H 3

C 14
NAZZ
P32

F 33

S 35
CL36

K 40
CA45
SC4B
CR51
MNG 4
FE55
FE59
Co57
Coaeo
NIS9
NI63
ZN6S
SE7S
SRBS
SRaQ+D
M093
NBO4
RU106+D
Chb108
AGL10M+D
INI1]
SBl124
SB125+D
I 125+D
I 131+D
CS137+D
CE144+4D
EUL52
EUL54
TB160
05185
05191
IR192
HG203
PB210+D
RAZ26+D
TH228+D
TH23040
TH23 2+D

Reference "Environment" FILEZ1 {S0il), page 1

50 99
8 16

3.54E-10
4.66E-09
2.12E-09
5.14E-07
1.16E-07
4.61E-09
1.33E-04
3.24E-05
5.17E-11
2.69€-15
4,47E-16
2.20E-11
4.61E-14
1.20E-12
2.25E-12
3.69E-11
4.91E-12
1.33E-11
2.00E-09
2.99E-08
8.44E-10
7.88E-09
2.79E-11
1.00E-13
2.85E-12
6.,66E-12
1.95E-11
1.16E-13
9.24E-12
3.58E-12
8.80E~11
5.63E~11
1.28E-10
4.93E~15
1.72E-14
2.49E-14
9.58E~15
3.21E-10
3.57E-11
9.65E~12
6.25E-09
3.01E-09
5.23E-09
1.03E~11
2.42E-12
3.16E-12

5
23

0.00E+00
2.04E-08
0.00E+CO
1.33E-05
3.13E-06
1.02E-C8
0.00E+Q0
0.00E+0Q
2.33E-09
4,73E-15
0.00E+00
0.00E+Q0
2.14E~13
1.39E-12
0.0DE+0D
0.00E+00
2.50E-11
3.40E-10
1.34E-09
0.00E+DD
6.99E-10
2.94E-08
0.00E+00
0.00E+00
2.18E-11
0.00E+00
3.23E-11
Z2.09E-13
2.18E-11
1.17E-11
4.10E-10
6.93E-11
1.29E-10
7.84E-14
4,53E-14
1,59E-13
7.60E-14
0.00E+00
0,00E+CO
0.00E+00
0.00E+00
4.33E~-08
5.26E-09
3.03E-10
8.59E-11
9,56E-11

0.00E+00
0.00E+00
0.00E+00Q
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+QQ
0.00E+00
0.00E+00
9.23E-16
0.00E+00
6.94E-14
8.71E-13
0.00E+00
0.00E+00
0.00E+00
0.00E+Q0
0.00E+00
0.00E+H0
0.00E+00
0.00E+00
0.00E+00
0.00EH0
0.00E+00
0.00E+00
0.00E+00
0.00EH0
1.79E-11
1.03E-11
0,00E+00
0.00E+00
2.03E-11
0.00E+00
0.00E+00
0.00E+00
0.00E+00
C.00E+CO
0.00E+00
0.00E+00
¢.00E+00
0.00EHO
0.00E+CO
¢.00EHIO
0.00E+00
0.00EH}0
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0.00E+00
0.00E+C0O
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+400
0.00E+00
0.00E+00C
0.00E+0D
2.,67E-16
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+CQ0
0.00E+00
0.00E+Q0
0.00E+00
0.,00E+00
0.00E+00
0.00E+00
0.00E+00
C.00E+00
0,00E+00
0.DOE+0Q0O
0.00E+00
4,6BE-14
6.12E-14
1.76E-14
7.21E-08
3.21E-08
0.00E+Q0
0.00E+00
0.00E+00
0.00E+00
0.0CE+00
0.00E+00
0.,00E+00
0.00E+00
0.00E+0Q0
0.00E+00
0.00E+00
0.00EHIO
0.00E+00
0.00EHQ0

0.00E+00
3.27E-09
1.37E-09
1.76E-06
2.,53E-07
0.00E+00
3.50E-05
3.52E-06
1.86E~10
5.49E-11
1.39E~13
4.21E-10
5.30E-13
1.46E-11
3.96E-11
3.64E-~10
1.38E-11
3.76E-11
6.98E-09
0.00E+Q0
0.00E+00
1.38E-08
1.91E~10
3.28E-10
1.67E-09
0.00E+00
1.52E-08
9.45E-10
8.08E-10
2.16E-10
1.04E-11
2.97E-11
7.00E-12
7.71E-11
6.40E-11
1.37E-10
1.05E-10
1.13E-08
4,15E-09
7.91E-10
9.90E-09
3.48E-09
4,42E-10
2.36E-Q9
2.54E-10
2.16E-10



Reference “Environment” Surface Soil PLANSOURC (External}

OHSITE/BIOPORT EXTERNAL DRFS FOR SURFACE (PLANE SOURCE) 10-APR-B4 RAP

PLAN 100
H 3 0.0
C 14 6.2E-0
NA22 4.3E+0
P 32 9.2E- 01
P 33 9.4E-01
$ 35 0.0
CL36 Z2.8E-01
K 40 5.7E+01
CA45 2.BE-03
5C46 7.2E+02
CR51 1.1E401
MN5 4 2.9E+02
FE55 0.0
FE59 4,0E+02
C057 2.1E+01
Co60 B.6E+02Z
NISH 0.0
NI63 2.5E-14
ZNE5 2.2E+02
SE75 9.2E+01
SR85 1.8E+02
SR9C+D 1.9
MO93 1.4
NBS4 5.3E+02
RU106+D 8.9E+02
CD109 7.6

AG110M+D1.0E+0D3
IN111  7.6E+01
SBlz24  7.ZEH02
$B125+D 1.7E+02
I 125+D 8.8E-01
1131+D 1.2E+02
C51374D 2.1E+02
CE144+4D 1.7E+01
EU152 4.0E+0Z
EU154  4.3E+02
TB16C  3.8E+02
05185  2.5E+02
05191 7.9

IR192  2.5E+D2
HGZ203  4.7E+01
PBZ10+D 3.4E-01

RAZ226+D 1.3
TH228+D 3.3E+01
THZ230+4D 1.3
TH232+D 3.2E+02
U 334D 4.2
U234 6.9E~02
U 235+D 8,9E+01

)
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Reference "Environment" Surface Soil PLANSOURC (External), continuad

U z38+D 5.0
NP237+D 6.6E+01
PUZ41+D 1.1
SR89% 5.7E-01
Y §9M  ¢.0
SR80 3.0E-02
Y S¢ 1.9
MO99 4,.8E+01
TCO9M  1.9E+0L
TC9g 4.0E-03
RULDO3 [ .BE+02

RH103M 5.1E-D2
PDI03  Z.8E-01
1129 4.3E-01
CS134  6.0E+02
€S135  1.3E-03
Cs137  4.1E-DZ2
BAI37M 2.ZE+02
CE141  1.DE+01
SM151  2.4E-04
U 235 Z2.0E+01

TH231 1.3
PA231 8.6
AC2Z7 1.3E-02
TH227  2.5E+01
FR223 7.6
RA223  2.6E+01
NP237 1.9
PA233  6.0E+01
U 233 4.2E-03
TH229 1.8
RAZ25  6.8E-D1
AC225 1.7
LU 238 9.8E-03
TH234  7.5E-01
PA234M 2.9
PAZ34  6.3E+02
PUz42  B8.1E-04
NP238  Z2.0E+02
PUZ38 2.9E-03
CM244  1.8E-03
PU244  6.8E~07
U 240 3.4E-02
PU240  2.7E-03
CM243  2.5E+01
PU243 2.7
AMZ43 3.6
NP239  2,.9E+0l
PUZ239 2.9E-03
PU241  2.9E-12
AMZ4l 1.1
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NAZ2
NA22
NAZZ2
NAZ2
NAZ22
NAZ2
NAZ2
NAZ2
NAZZ
NA22
NAZ2
NA22
NAZ2
NA22
NA2Z
NAZ2
NAZ2
NA22
NAZ2
NA22
NAZ22
NA22
NAZ2
NA22
NA22
NA22
NA22
NAZ2
NAZ2
P 32
P 32
P 32
P 32
P 32
P32

DACRIN (DIFDOS) DOSE INCREMENT FILE ONSITE/BIOPORT ENV. 16~APR-84 RAP

6

—
N —

—
I W AY

L G L G L W W W W R R RO N e

W ~ovn b W B W) R

L
o
= O

312
313
314
315
316
317
318
319
320
321
322
323
324
325
326

Wk p)
el R N

Reference "Environment" FILEZ3 (Air), page 1

8 16

0 0
1.05E-06
5.32E-08

4 0
2.39E-06
1.01E-07

.00

.00

2 4
7.25E-05
3.33E-06
6.82E-05
6.65E-05
2.8BE-(8
1.82E-10
5.80E-05
6.21E-06
1.84E-06
9.47E-07
4.96E-07
2.65E-07
1.43E-07
7.85E-08
4.36E-08
2.45E-08
1.3GE-08
7.97E-09
4.61E~-09
2.67E-09
1.57E-09
9.09E-10
5.38E-10
3.20E-10
1.82E-10
1.16E-10
6.55E~11
3.64E-11
2.18E-11
1.46E-11
7.28E-12
7.28E-12
7.28E-12

2 2
3.79E-05
2.18E-06
2.56E~05
1.57E-06
2,30E-05

23
2
.00
.00
0
1.05E-05
1.97E-06
3.51E~09
6.37E-12
217
0.00E+00
0.00E+00
0.C0E+00
0.00E+00
0.00E+00
0.00E+00D
0.00E+00
0.00E+00
0.00E+00
0.00E400
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.C0E+D0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
C.00E+0D0
0.00E+C0
0.00E+00
C¢.00E+00
0.00E+0D
0.00E+00
0.00E+00
0.00E+00°
0.00E+00
0.00E+00
G.00E+00
0.C0E+00
¢ .00E+00
0.00E+00
2
9.79E-04
5.89E-05
6.62E-04
4,24E-05
5.95E~04

1.05E-06
5.32E-08

2.39E-06
1.01E-07
.00
.00

£.01E-C5
9,90E-08
2.37E-03
5.32E-04
2.57E-06
1.23E-08
6.03E-03
7.40E-03
3.42E-03
1.58E-03
7.2BE-04
3.,37E=-04
1.55E-04
7.18E-05
3.31E-05
1.52E-05
7.05E-06
3.25E-06
1.51E-D6
6.91E-07
3.20E-07
1.49E-07
6.71E-08
3.17E-08
1.49E-08
5.59E-C9
3.73E-09
1.86E-09
0.00E+00
0.00E+00
1.86E-09
¢ .00E+00
0.00E+00

4.18E-05
7.98E-08
5.85E-04
2.55E-05
7.15E-04
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1.05E-06
5.32E~08

2.39E-06
1.01E-07
00
.00

0.00E+00
0.00E+00
0.00E+Q0D
0.00E+DD
0.00E+00
0.00E+CO
0.00E+C0
0.CO0E+00
D.GOE+0D
0.0CE+00
0.00E+00
0.00E+00
0.00E+00
0.00E+DD
0.00E+00
0.00E+00
0.00E+00
0.00E+C0
D.0OE+0D
0.00E+00
0.00E+00
0.00E+00Q
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00EHI0Q
0.00E+00
0.00E+J0
0.00E+00

0.00E+00
0.00E+00
0.00E+00
£.00E+00
C.0CE+00

.00
.00

2.06E-06
1.23E~10
.00

.00

1.15E-05
6.88E~-10
3.62E-05
1.35E-06
6.24E-09
3.27e-11
3.71E-05
1.87E-06
8.29E-07
3.83E-07
1.77E~07
8.17e-08
3.76E-08
1.74E-08
8.03E-09
3.69E-09
1.72E-09
7.86E-10
3.64E~10
1.67E-10
8.00E-11
3.64E-11
1.46E-11
1.08E-11
¢.00E+00
3.64E-12
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
C.00E+00
0.00E+00

2.58BE-05
1.53E-09
6.96E-05
2.90E-07
7.77E-05



Reference "Environment" FILE24 {Aquatic), page 1

Incremental Aquatic Foods Dose Factors - ONSITE/BIOPORT Env, - 16-APR-84 RAP
FISH 50 92 5
1 6 8 16 Z3

H 3 2.61E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00
C 14 1.76E~05 7.72E-05 0.00E+00 0.00E~+00 1,24E-0°5
NAZZ 1.80E-C5 0.00E+00 0.00E+0ODQ 0.00E+CO 1.17E-05
P32 4.64E-03 1.20E-01 0.C0E+00 0.00E+00 1.58E-02
P 33 9.20E-04 2.48E-02 0.00E+00 0.00E+OD 2.00E-03
CA45 4.76E-07 2.14E-05 0.00E+D0 0.00E+00 1.71E-06
SC46 4 0BE-10 7.18E-10 0.00E+00 0.00E+0D 8,.34E-06
CR51 1.23E-09 0.00E+00 2.55E-09 7.37E-10 3.84E-07
MNS 4 2.42E-06 0.00E+CO 0.00E+00 0.C0E+00 4 ,64E-05
FES5 8.21E-08 3.82E-07 1.24E~07 0.00E+00 9.45E-07
FESS 2.37E-06 2.75E-06 1.73E-06 0.C0E+00 2.90E-05
€057 1.21E-07 0.00E+00 0.00E+DOD 0.00E+00 2,13E-06
Cco60 1.96E-06 0.00E+0O 0.00E+00 0.00E+00 1.G3E-05
NI5S 2.12e-07 1.08E-06 0.00E+00 0.00E+00 5.96E-07
NIE3 5.77E~-07 1,47E-05 0.00E+0D 0.00E+00 1.63E-06
ZN65S 4.29E-05 2,B87E-05 0.00E+00 0.00E+00 1.50E~04
SE75 2.78E-06 0.00E+0C0 0.00E+00 0.00E+00 0.00E+Q0
SR85 1.48E-06 1.22E-06 0.00E+00 0.00E+00 0.00E+00
SRG0+D 1.30E~05 4.85E-05 0.00E+00 0.00E+00 2.28E-05
M093 9.20E-08 0.00E+00 0.00E+00 0.00E+00 6.28E-07
NB94 2.52E~06 0.00E+00 0.COE+00 0.00E+00 8,.23E-03
RU106+0 g.71E~08 7.42E-07 0.00E+00 0.00E+00 5.69E-05
CD10S 3.55E-08 0.00E+00 0.00E+00 0.0CE+00 C.00E+00
AGL10OM+D 2.77E-08 4.58E-D8 0.D0E+DO 0.00E+HDQ 2.16E-05
SB124 3.56E~-07 B.43E-07 6.91E-07 2.36E-09 3.12E~05
SB125+40 1.30E-07 4 . 258~07 3.72E-07 6.38E-10 7.83E~06
I 125+4D 1.52E-06 7.07E-06 0.00E+00 1.24E-03 1.78E-07
I131+D 1.38E-06 1.7CE-06 0.00E+0C 7.85E-04 7.26E-07
Cs137+0 6.06E-04 6.12E-04 8.65E-05 0.00E+00 3.32E-05
CE144+D 1.11E-09 1.76E-08 0.00E+00 0.C0E+00 1.73E-05
EUl52 1.98E-09 5.23E-09 0.00E+00 0.00E+CO 7.40E-06
EU154 2.87E-09 1.84E-08 0.00E+00 0.0CE+00 1.58E-05
TBl60C 1.13E-0% 8.95E-P9 0.COE+00 0.00E+00 1.24E-05
TR19Z 5.39E-07 0.00E+00 0.00E+D0 0.00E+O0 4.42E-05
HGZ203 6.29e-04 0.C0E+00 0.00E+00 0.00E+00 9,.95E-04
PB210+D 5.63E-05 8.12E-04 0.00E+QC 0.00E+0Q0 6.52E-05
RA226+D 2.84E-03 2.85E-03 0.00E+00 C.00E+00 Z2.40E-04
TH228+D 1.40E-06 4.13E~05 C.00E+DO 0.00E+00 3.21E-~04
TH230+D 3.29E-07 1.16E-05 0.00E+00 0.00E+00 3.43E-05
TH232+D 4.27E-07 1.29E-05 0.00E+D0 0.00E+00 2.92E-05
U 233+D 1.08E-D5 1.17E-04 0.00E+00 0.00E+00 2.21E-05
U 234 1.05E~D5 8.69E-05 0.00E+HOD 0.00E+0O 2.17E-05
U 235+D 9.859E~-06 8.32E-05 0.00E+00 0.00E+00 2.75E-05
U 238+0 9.25E-06 7,96E£-05 0.00E+DD 0.00E+DOD 1.94E-05
NP237+D 2.45E-07 5.63E-06 0.00E+00 0.00E+CD 3.31E-05
PU241+D 2.94E-09 8.19e~08 0.00E+00 0.00E+00 5.17E-07
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Incremental Drinking Water Dose Factors - ONSITE/BIOPORT Env. 16-APR-84 RAP

HZ2Q
1

H 3

C 14
NAZZ

P 32

P 33
CA45
SC46
CR51
MNE 4
FES5
FESQ
CO57
Co60
NIS9
NI163
ZN65
SE7S
SR85
SR90+0
MQG3
NB94
RU106+D
CD109
AG110M+D
SB124
SB125+D
I 125+D
113140
CS137+D
CE144+D
EUl52
EUL54
TB160
IR192
HG203
FB210+0D
RAZZ6+D
THZ28+D
THZ30+4D
TH23 24D
U 23340
U 234

U 23540
U 238+D
NP2374D
FU241+D

50 92
8 16

2.57E-08
2.40E-07
6.54E-06
1.18E-06
2.34E-G7
1,15E-07
3.70E-10
8.15E-10
1.78E-07
9.25E-09
Z2.68E-07
2.45E-08
3.97E-07
2.39E-08
6.50E-08
5.38E-0Q7
6.40E-C7
4.39E-07
3.87E-06
7.83E-08
3.73E-09
7.38E-08
5.68E-09
2.63E-08
3.49E-07
1.27E-Q7
1.17E-06
1.06E-06
1.68E~C5
1.03E-08
6.6BE-10
9.67E-10
3.80E-10
1.09E~-07
9.97E-07
2.05E-05
1.34E-03
B.35E-07
1.97E-07
2.55E-07
1.03E-05
1.01E-05
9.47E-06
8.85E-06
2.00E-07
2.73E-08

5
23

0.00E+00
1.G5E-06
0.00E+00
3.05E~05
6.29e~06
5.16E-06
6.50E-10
0.00E+00
0.00E+0Q0
4 .30E-08
3.10E-07
0.00E+00
0.00E+00
1.22E-07
1.66E-06
3.60E-07
0.00E+00
3.63E-07
1.44E-05
0.C0E+HO0
0.00E+00
5.64E-07
0.00E+00
4 .36E-08
8.27E-07
4,16E-07
5.46E-06
1.31E-06
1.70E-05
1.63E-08
1.76E-09
6.19E-09
3.01E-0Q9
0.00E+00
0.00E+00
2.95E-04
1.34E-03
2.46E-05
6.93E-06
7.72E-06
1.12E-04
8.31E~05
7.96E-05
7.62E~05
4 ,59E-06
7.5%E~08

0.00E+00
0.00E+00C
0.00E+0Q0
0.00EH0
0.00E+00
0.00E+00
0.00E+00
1.89E-09
0.00E+00
1.3GE-08
1.95E-07
0.00E+0
0.0D0E+DO
0.00E4+Q0
0.00E+00
0.00E+00
0.00E+00
0.00E+0D
0.00E+00
0.00EHQ0
0.00E+00
0.00E+00
0.00E+0D
0.00EH00
6.78E-07
3.65E~07
0.00E+00
0.00E+0D
2.6BE-Q6
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+D0
0.00E+Q0
0.00E+Q0
0.00E+C0
0.00EHO0
0.00E+Q0
0.00E+CO
0.00E+00
0.00E+00
0,00E+00
0.00E+00
0.00E+00
0.00E+Q0
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Reference "Environment" FILE2S5 (Drink), page 1

0.,00E+00
0.00E+Q0
0,00E+00
0.00E+QQ
0.00E+00
0.00E+00
0.00E+00
5.46E-10
0.00E+00
0.00E+00
0.00E+Q0
0.00EH)0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+D0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.31E-09
6.25E~10
9.60E-04
6.07E-04
0.00E+00
0.00E+)0
0.00E+00
0.00E+00
0.00E+0QQ
0.00E+Q0
0.00E+Q0
0.00E+00
0.00E+00
0.00EH0D
0.00E+00
0.00E+)0
0.00E+00
0.00EH0
0.00E+00
0.00E+D0
0.00E+00
0.00E+Q0

0.00E+00
1.68E-07
4,.24E-06
4,02E-06
5.09E-07
4.12E-07
7.55E~06
2.84E-07
3.41E-C6
1.06E-07
3.26E-06
4,31E-07
3.91E-06
6.72E-08
1.83E-07
1.88E-06
0.00E+00
0.00E+00
6.78E-06
5.35E-07
1.22E-05
4.33E-05
0.00E+00
2.05E-05
3.06E-05
7.68E-06
1.38E-07
5.61E-07
9.22E-07
1.60E-05
2.49E-06
5.33E-06
4.17E-06
8.95E-06
1.58E-06
2.37E-05
1.13E-04
1.92E-04
2.05E-05
1.74E-05
2.12E-05
2.07E-05
2.63E-05
1.86E~05
2.70E-05
4.80E-07



Reference "Environment" YOLSOURC (Externail)

ONSITE/BIOPORT VYOLUME SCQURCE SURFACE EXTERNAL DRFS 10-APR-84 RAP
YOLU 100 '

H?Z2 0.0

C l4 6.2E~04

NAZ2 5.1E+02

P32 9.8E~01

P 33 1.0
$ 35 0.0
CL36 2.8E-01
K 40 7.0E+01
CA4AL 2.8E-03
SC46 8.4E+02
CR51 1.2E401
MNE4 3.3E+02
FESS 0.0
FE59 4.7E+02
C0o57 2.1E401
Co60 1.0E+03
NIS9 0.0
NIé&3 2.5E-14
ZN65 2.7E4+02
SE7S 9.6E+01
5R85 2.0E+02
SR90+D 2.1
M093 1.4
NB94 6.0E+02
RU106+D 1.0E+03
cD109 7.6

AG110M+D1 .2E+03
IN111  7.8E+01
SBl124  8.6E+02
SB125+0 1.9E+02
1 125+D 8,8E~-01
I 131+D 1.3€+02
CS137+0 2.3E+02
CE144+D 2.9E+01
EU152 4.,7E+02
EUl54  4,9E+02
TBL60  4.4E+02
05185  2.7E+02

0S191 8.0
IR192 2.7E+02
HG203  4.9E+01
PBE210+D 3.5E-01
RA226+D 1.3
TH228+D 3.4E+01
TH2304D 1.3
THZ232+0 3,8E+02
U 2334D 4.3
U234 6.9E-02
U 235+D 8.3E+01
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Reference "Environment" VOLSOURC {(External), continued

U 238+0 5.6

MP237+D 7.1E+C1
PUZ41+D 1.1

SRE9 6.1E-01
Y 89 0.0

SRS0 3.0E-02
Y 90 2.1

MOG9 5.4E+01
TC99M  1.9E+01
TCS9 4,0E-03
RULO3  2.0E+QZ
RH103M 5.1E~02
PDI03  2.8E-01
1129 4.3e-01
C5134 6.7E+02
C§135  1.3E-03
Csi37  4.2E-02
BA137M 2.4E+02
CEl4l 1.0E+01
SM151  2.4E-D4
U 235 2.0E+01
TH231 1.3

FAZ31 8.3

AC227 1.3E-02
TH227  2.6E+01
FR223 8.0

RA223  2.7E+01
NP237 2.0

PA233  6.5E+01
U 233 4.2E-03
TH229 1.9

RAZ25  6.8BE-01
AC225 1.7

U 238 9.8E-03
TH234  7.6E-01
PA234M 3.4

PA234  7.2E+02
Pu242 8.1E-04
NP238  2.4E+02
PUZ38  2,9E-03
CM244  1.8E-03
PUZ44  6.8E-07
U 240 3,.4E-02
PU240  2.7E-03
CM243  2.6E+01
PU243 2.7

AM243 3.6

NPZ239  3.0E+01
PU239  Z.9E-03
PUZ41  2.9E-12
AMZ41 1.1
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Reference "Environment” BURIEORF (External)

ONSITE/BICPORT EXTERNAL ORFS (BURIEQ AT 0.5 M) 9-APR-84 RAP

0.5M 100
R 3 0.0
C 14 1.2E-12
NA22 1.8
P 32 4.3E-04
P 33 1.5E-03
S 35 0.0
CL36 9.3E-06
K 40 3.9E-01
CA45 1.9E-10
SC46 2.3
CR51 2.8E-03
MNG 4 4.4E-01
FESS 0.0
FESS 1.6
COo57 B.4E-06
€060 3.7
NISS 0.0
NI63 0.0
ZNE5 9.4E-01
SE7E 1.5E~02
SR85 1.1E-01
SRe0+D 1.7E-03
MOS3 3.5E-34
NEG4 6.1E-01
RUL06+D 2.6
CD109 5.5E-08
AG110M+D2.6
IN111  1.3E-03
5B124 4.2
SB125+D 1.1E-01
1125+D 1.2E-34
I 131+D 4,0E-02
CS1374D 1.4E-01
CE144+D 1.2E-01
EV152 1.6
EUl54 1.4
TBl60 1.1
0S185 2.0E-01
0S191 2.2E-06
IR192  9.0E-02
RG203  1.1E-03
PB210+D 5.0E~05
RA226+D 1.3E-04
THZ228+D 1.6E-03
TH230+D 1.3E-04
TH232+D 1.1
U 233+D 1.4E-05
U 234 1.9E-08
U 235+D 8.3E-03
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Reference "Enyironment" BURIEDHF {(External)}, continued

U 238+D 1.2E-02
NP237+4D 1.6E-02
PU241+0 2.6E-09
SREg 1.8E-04
Y 89M 0.0

SR80 5.5E-07
Y 90 1.7E-D3
MOgg 4 . 4E-02
TCO99M  7.6E=06
TCS9 7.8E-10
RUL 03 1.1E-01
RH103M 2.BE-26
PD103  9.3E-06
1129 6.3E-13
Cs134  B.0E-O1
Cs13%  3.4E-11
CS137  4,4E-06
BA137M  1.5E-01
CE141 4.3E-06
SM1E1l  1.8E-~iS
U235 8.7E-05
TH231  1.0E-07
PAZ31  1,9E-03
AC227  4,3E-09
THZ2 27 2.4E-03
FR223  2.2E-03
RAZ2Z23  3.9E-03
NPZ37 2.7E-08
PAZ33 1.6E-02
U 233 6.5E-19
TH229  7.1E-07
RAZZ25  4.3E-09
AC225  1.4E-05
U 238 5.2E-18
THZ34  4.6E-08

PA234M 9.1E~03
FAZ34 1.6
PU242  Z2.BE-Z7
NP238  7.5E-01
PUZ38  B.4E-10
CM244  6,2E-27
PUZ44 0.
U240 1.1E-13
PUZ40  B.4E-10
CM243  3.5e-04
PU243 2.1E-04
AMZ243  B8.5E-10
NPZ39  7,8E-04
PUZ36  B.4E-10
PUZ41 0.0
AMZ241  Z,6E-D9
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kReference "Environment” BURIED1 (External)

ONSITE/BIOPORT ©XTERNAL DRF (BURIED AT 1.0 M) 9-APR-84 RAP
1.0M 100

H3 0.0

C l4 1.1E-19

NAZ2 9.2E-03

P 32 9.1E-07

P 23 6.7E-06

S 35 0.0
CL36 3.0E-C9
K 40 3.0E-03
CA45S 1.2E-16
5C46 1.0E-02
CR51 8.9E-07
MN5 4 7,9E-04
FESS 0.

FESS 7.3E-03
Co57 5.4E-12
coe0 1.8E-02
NISS 0.0
NI&3 0.0
ZN65 4,6E-03
SE7S 1.0E-05
SR8%5 7.7E-05
SRG0+D 7.7E-06
MOG3 0.

NE94 9.4E~04
RUL06+D 2,1E-02
CD109  7.ZE-16
AGL110M+D1 . 4E-02
IN111  4.3E-08
SB124  4,8E-02
5Bl 2540 8.7E~05

1 125+0 0.0

I131+D 2.1E-05
CS137+D 1.2E-04
CE144+D 2.0E-03
EUl152  9.5E-~03
EUlS4  65.6E-03
TBl60  4,9E-03
08185  2.2E-04
05191 1.4E-12
IR192  4.9E-0S
HG203  3.5E-08
PB210+D 4.1E-08
RAZ26+4D 9.1E-08
TH228+D 2.9E-06
TH230+4D 9.1E~-08
TH232+D 5.7E-03
U 233+D 4.6E~10
U234 1.2E-14
U 23540 3.0E~Q6
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Reference "Environment" BURIED1 (External}, continued

U 238+0 5.2E~05
NP237+D 5.7E-06
PU241+D 1.6E-15
SRE9 2.8E-07

Yy 89M 0.0
SR90 1.5E-10
Y 90 7.7E-06
M099 &.6E~05
TC38M  4,9E-12
TC39 1.3E-14
RUI03  7.9E-05
RH103M 0.0
PD1C3  3.0E-09
1129 4.2E-20
CS§134  2.1E-03
C5135 1.SE-17
CS137 4.1E-09
BA137M 1.3E-04
CEl14]  9.3E-11
SM151  7.8E-30
U 235 2.6E-09
TH231  6.0E-14
PA231 6.0E-07
AC227 2.7E-15
TH2Z7  6.5E-07
FR223  3.6E-06
RA223  1.7E-06
NP237 1.6E-16
PAZ33 5.7E-06
U233 1.1E-33
TH229  4.6E-13
RA225 1.2E-13
AC225 4.6E-10
U238 8.5E-33
TH234  1.6E~14
PA234M 3.6E~05
PA234 8.2E-03
PU242 0.0
NP238  3.2E-03
PU238 5.4E-16
CMz44 0.0
PU244 0.0

U 240 6.4E-21
PU240  5.4E-16
CMz243  1.,1E-08
PUz43 6.7E-08
AMZ43  4,3E-19
NPZ39  1.5E-07
PUZ39 5.4E-16
PU241 0.
AM241  1.6E-15
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Reference "Environment" Selected Radiocnuclides - RMDBIO

ONSITE/BIOPORT RADIONUCLIDE MASTER DATA LIBRARY 23-MAY~-B4 RAP

H 3 4. 51E+3 1 O 0 4.8 11
C 14 2,081E+6 1 0 0 5.5 12
NAZZ 9.50E+2 1 O 0 5.0E-2 11
P32 1.43E+1 1 0 0 5.0E+1 12
P 33 2.,44E+1 1 0 0 5.0E+1 12
S 35 B.72E+1 1 0O 0 5.GE-1 12
CL36 1.1E+8 1 0 ¢ 5.0 11
K 40 4.67E11 1 © 0 3.6E~1 11
CA45 1.656+2 1 0O 0 4,0E~2 12
SC46 6.5E41 1 0 0 1.1E-3 13
CRE1 2.77E+1 1 0 0 2.5E-4 13
MN5 4 3.12E+2 1 0 0 3.0E-2 13
FESS 9.86E+2 1 0 0 4.0E-4 13
FESS 4,46E+41 1 0 0 4.0E-4 13
€057 2.71E+2 1 © 0 9.4E-3 13
Co&0 1.92E+3 1 O 0 8.4E-3 13
NI5SG 2.74E+7 1 0 0 1.8E-2 13
NI63 3.51E+4 1 0 0 1.9E-2 13
ZN65S Z2.44E+2 1 O 0 4.08-1 13
SE75 1.20E+2 1 0 0 1.3 12
SR85 6.5E+1 1 O 0 2.0E-1 13
SRG0+D 1.04E+4 1 0Q 0 Z2.0E-1 13
MOg3 3.65E+4 1 0 0 1.3e-1 13
NBS 4 730E+6 1 O 0 9.4E-3 13
RULO6+D 3.68642 1 0 0 1.0E-2 13
Cb10S 4,80E+2 1 0 0 3.0E-1 13
AGllOM+D  2.52E+2 1 O 0 1.5E-1 13
IN111 2.88+0 1 0 0 2.5E-1 13
sBl24 6.02E41 1 O 0 1.1E-2 13
SB125+D 1.01E+3 1 0O 0 1.1E~2 13
I 125+D 5.97E+1 1 0 0 2.0E-2 12
I 131+D B.04E+0 1 O 0 2.0E-2 12
€s137+D 1.10E+4 1 0 0 2.0E-3 11
CE144+D 2.8B4E+2 1 0 0 5.0E-4 23
EU152 4.97E+3 1 0 0 2.5E-3 23
EUl54 3.14E+3 1 0 0 2.5E-3 23
TB160 7.2E41 1 0 0 2.6E~3 23
05185 9.40E+1 1 0 0 5.0E-2 23
05191 1.5E+1 1 0 0 5.0E-2 23
IR192 7.30E+41 1 0 0 8.4E-3 23
HGZ03 4,66E+1 1 0 0 3.8E-1 23
PB210+D B.l4E+3 1 0O 0 6.8E-2 23
RA226+D 5.84E+5 1 0 0 1.4E-3 23
THZ228+D 6.97E+2 1 0 0 4,2E-3 23
THZ2304D 2.8l1E+7 1 0 0 4,2E-3 23
THZ32+D 5.13E12 1 0 0 4,2E-3 23
U 23340 5.79E47 1 0 0 2.5E~3 23
U 234 8.91E+7 1 0 0 2.5E-3 23
U 2354D 2.59E11 1 0 0 2.5E-3 23
U 238+D 1.65E12 1 0 0 2.5E-3 23
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Reference "Environment” Selected Radionuciides - RMDBIO, continued

NP237+D 7.82E48 1 0 0 2.5E-3 23
PUZ41+D 5.Z6E+3 1 O 0 2.5E-4 23
SR8G S.06E+1 1 O 0 2.0E-1 23
Y 89M 1.86E-4 21 0.0002 O 2.5E-3 13
SR90 1.04E+4 1 0O 0 2.0E-1 13
Y 90 2.67E+0 21 1.0 0 2.5E-3 13
M09g 2.,75E+0 1 O 0 1.3E-1 13
TC99M 2.51e-1 21 0.868 O 2.5E-1 13
TC99 7.78847 3 2 1.0 10.132 2.5E-1 13
RU1C3 3.84E+1 1 0 0 1.0E-2 13
RH103M 3.60E-2 2 0O 0 1.3E+1 13
FD103 1.70E+1 3 1 .8974 0 .9997 5.0 13
I129 5.71E+9 1 © 0 2.0E-2 12
Cs134 7.53E+2 1 0 1.0 0 Z2.0E-3 11
C5135 B.40E+8 1 © 0 2.0E-3 11
Cs137 1.10E+4 1 O 0 2.0E-~3 11
BA137M 1.77E~3 2 1 0.946 © 5.0E-3 13
CeEl4l 3.25E+1 1 O 0 5.0E~-4 23
SM151 3.29E+4 1 © 0 2.5E-3 23
U z35 Z2.,59E11 1 0 0 2.5E-3 23
THZ31 1.066+0 2 1 1.0 0 4.2E-3 23
PAZ31 1.19E+7 3 2 1.0 0 2.5E~3 23
ACZ27 7.95E43 4 3 1.0 0 2.5E-3 23
T™H227 1.87E+1 5 4 0.9862 0 4,2E-3 23
FR223 1.51E-2 6 4 0.0138 O 0 23
RAZ23 1.14E41 7 5 1.0 6 1.0 1.4E-3 23
NP237 7.82E+81 0 0 2.5E-3 23
FPAZ33 2.70E+1 21 1.0 0 2.5E-3 23
U 233 5.79E+7 3 2 1.0 0 Z2.5E-3 23
TH2Z9 2.68E4+6 4 3 1.0 0 4.2E-3 23
RAZ225 1.48E+1 5 4 1.0 0 1.4E-3 23
AC225 1.00E+1 6 5 1.0 0 1.4E-3 23
U 238 1.65E12 1 0 0.0 0 2.5E~3 23
THZ34 2.41E+1 21 1.0 0 4,2E-3 23
PAZ34M 8,13E-4 3 2 1.0 0 2,5E-3 23
PA234 2.81E-1 4 3 0.0013 O 2.5E-3 23
PUZ42 1.41E+8 1 0O 0 2.5E-4 23
NP238 2,18E+0 2 0O C 2,5E=-3 23
PUZ38 3.21E+4 3 2 1.0 2.5E-4 23
CMz44 6.61E+3 1 O c 2.5E-3 23
PUZ44 3.02E10 2 0O 0 2.5E-4 23
U 240 5.88E~1 3 2 0,999 © 2.5E-3 23
PUZ40 2.39E+46 4 3 1.0 11.0 2.5E-4 23
CM243 1.04E+4 1 0 0 2.5E-3 23
PU243 2.06E-1 2 C 1.0 0 2.5E-4 23
AMZ43 2,70E+6 3 2 1.0 1 0.0024 2.5E-4 23
NP239 Z2.36E+0 4 3 1.0 0 2.5E-3 23
PU239 8.91E+6 5 4 1.0 1 0.9976 Z2.5E-4 23
PUZ41 5.26E+3 1 0 0 2.5E-4 23
AM241 1.58E+5 2 1 1.0 c 2.5E~4 23
0
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APPENDIX I1.D

CDC COMMAND LEVEL PROCEDURES - PROCFIL

AND
CDC VERSION OF CREATE MODULE RITFIL




APPENDIX 1.0.1 CDC Command Level Procedures - PROCFIL

ATTACH, ABS, CREATE ABS, ID=BICDB.
COPY, ABS, LGC.
RETURN, ABS.
RETURN, TAPELC.
RETURN, TAPE4.
ATTACH, TAPE1C,RMDBIO, ID=BICDB,MR=1.
REWIND, TAPELC,
RETURN, TAPEL3.
ATTACH, TAPE13,DEFAULTINV,ID=BIDDB,MR=1.
REWIND TAPEL3.
CONNECT, QUTPUT.
CONNECT, INPUT.
CONNECT, TAPES.
CONNECT, TAPEG .
REWIND, LGO,
LGO.
RETURN, T7,
REVERT.
*ECR
R"READ PASSWORD FOR FILE™={¥*A),
REQUEST, T7, *PF.
REWIND, TAPE7 .
COPY,TAPET,T7.
REWIND, TAPE7 .
REWIND,T7.
CATALOG,T7,F,ID=BI0,RP=10,RD=R.
BATCH, TAPE7 , INPUT, HERE.
RETURN, TAPEL Q.
RETURN, TAPE13 .
DISCONT,OUTPUT.
DISCONT, INPUT.
DISCONT, TAPES.
DISCCONT,TAPEG.
RETURN TAPES.
RETURN, TAPEG .
RETURN LGO.
FILES.
REVERT.
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APPENDIX 1.D.1 CDC Command Level Procedures - PROCFIL

*EOR
NT"FIVE CHARACTER NAME TO IDENTIFY RUR“=(*A),
BATCH,F,LOCAL.
REQUEST, X, *Q.
REWIND,F,
COPY,F, X,
ROUTE, X,DC=PR,FID=%*N, TID=KT.
RETURN X.
FILES.
REVERT.
*EOR
REVERT.
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APPENDIX 1.D.2 CDC VYersion of CREATE Module RITFIL

SUBROUTINE RITFIL

THIS SUBRCQUTINE WRITES FILES WITH INPUT PARAMETERS AND
SYSTEM COMMANDS FOR BIOPORT AND MAXI1. RITFIL IS CALLED
BY THE PROGRAM CREATE.

MODULE OF CREATE
VERSION OF 4-JUN-84 RAP

INCLUDE 'CREATE.CMN?

———— —— e ek o P [k e v o ey e e Bl L M S S e AL T T ———

COMMON BLOCK INCLUSION FILE FOR THE CREATE USER INTERFACE FOR THE
BIOPORT COMPUTER PROGRAM

YERSION OF 8-MAY-84 RAP

OOOO0O0000000O0000000000O00

COMMON /TIME/ NYRS, IRS, NBUG.

. NMAX, IMAX(20), TITL{(10)
REAL*8 SITIT

CHARACTER*8 SITIT

o

COMMON /EARTH/ NLYRS, ERU, ERLL, IER, NER, JER, DEPTH(5), VOL(5),
. VOLIN, THICK(5)

COMMON /SHRUB/ NPLTS, ISUCC(10), NYSUC{(10.5),
. BIOMAS{10,5), PROOT(10,5), SROOT(5,5,10},
. CONY, ACTPLT(5), RANGP(10,5), IRANGP(10,5),
. PMOIST{(10), RECYCL(10,5), IBIO(10,5),
. IRCY(10,5), PMODEL
c REAL*8 PNAME
CHARACTER*8 PNAME
INTEGER PMODEL

COMMON /ANIMAL/ NCRIT, AMT(10), IRANGC(10).
. DIRT{(5,10), PACTVE(i0,2}, DIRTM(5), PMOVE(10,5},
. RANGC(10)
C REAL*8 CNAME
CHARACTER*8 CNAME

COMMON /INV/ NIN, ELTI(100), AWI(100)}, QI(100), NSOLD(5,100)
. » IWS

c REAL*8 AWI, WSTIT
CHARACTER*8 WSTIT
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APPENDIX 1.D.2 CDC Yerslion of CREATE Module RITFIL

INTEGER ELTI

C

COMMCN /PACK/ PL., PLI, PL1, PLZ2, PLI1, PLIZ
C

COMMON /IONUM/ SCRN, KEY, BIO, MAX

INTEGER SCRN, KEY, BIO, MAX
C

COMMON /GRP/ IGFLAG
C REAL*8 GNAME
CHARACTER*8 GNAME
COMMON /ORGANS/ NORG, KORG(S5)
COMMON /CHAR/ SITIT(2),PNAME(2,10),CNAME(2,10},WSTIT(2,3),
. GNAME (2)

G e e e e et e — e

WRITE (SCRN,4000}
4000 FORMAT (' ',10(/),' 1,
.14X, 'ENTER YOUR CDC ACCOUNT NAME: 1Y)
READ (KEY,4001) ACNT
4001 FORMAT (Al0)
WRITE (SCRN,4002)
4002 FORMAT ('0',14X,'ENTER YOUR CDC PROBLEM NO: 1}
READ (KEY,4001) PRBLM
C
C---- WRITE JOB CONTROL RECORDS FOR BATCH PROCESSING ON MFZ ==w--—eme—e
c
WRITE (BIO0,3000) ACNT,ACNT,PRBLM,PRBLM
3000 FORMAT (AS5,',STMFZ,CM160000,EC400,T377.Y/
.VACCOUNT, 'L A7, 1,7, A4, 1,1, A4, Y/
.TATTACH,BABS,BIOPORTABS, ID=ZZRNRC. '/
. "REWIND,BABS. ')
WRITE (BIO.3001)
3001 FORMAT ('ATTACH, TAPE4,RMDBIO, ID=ZZRNRC. '/
. 'REWIND, TAPE4 . '/
.'MAP, OFF. 1/
.'LDSET,PRESET=ZERQ, 1/
.'BABS. '/
.'RETURN,BABS. ")
WRITE (BIO,3002)
3002 FORMAT ('ATTACH, TAPE10,BIORMDL1B,ID=ZZRNRC.'/
.YATTACH, TAPE20,BI020, ID=ZZRNRC. ¥/
.VATTACH, TAPE21,BI021, ID=ZZRNRC. '/
. 'ATTACH, TAPE22,BIOPLAN, ID=ZZRNRC. '/
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C

C

C

C

C

C

C

c

C

C

C

1008

1010

1012

APPENDIX 1.D.2 CDC Version of CREATE Module RITFIL

. "ATTACH, TAPEZ23,B1023, ID=ZZRNRC, !/

. 'ATTACH, TAPEZ4,B1024, ID=ZZRNRC. '/

« "ATTACH, TAPE25,BI025, ID=ZZRNRC. !/

. YATTACH, TAPE27 ,BIOBURL , ID=ZZRNRC. '/
« 'ATTACH,MABS ,MAXI1BIO0, ID=ZZRNRC. '/
. "REWIND, TAPE30.'/

. 'MAP,QFF ., 1/

. "LDSET,PRESET=ZERO.'/

.'MABS ., V)

ENDFILE BIOQ
BACKSPACE BIC

WRITE (BIO,1008) TITL
FORMAT (' ',10A4)

NCHK=0

WRITE (BIO,1010) NYRS, NCHK, NLYRS, NPLTS, NCRIT
FORMAT (515}

WRITE (BI0,1010) PMODEL

WRITE (BIO0,1012) NMAX

WRITE (BIO,1012} (IMAX(I), I=1,NMAX)

FORMAT (20I5)

WRITE (BIO,1014) NBUG

1014 FORMAT (I5}

1015

WRITE (BIO,1015) ERU, ERLL, IER, NER, JER
FORMAT{(2G12.4,315)

WRITE (BI0,1020) (DEPTH(I), I=1, NLYRS)

1020 FORMAT {(5Gl2.4)

1030

1050

1060

3212

WRITE (BIO,1030) (VOL(I}, I=1, NLYRS}, VOLIN
FORMAT (6G12.4)

WRITE (BIO,1050) PL
WRITE (BIO,1050) PLI
FORMAT (E10.2)

WRITE (BI0O,1060} NIN
FORMAT (I3)

DO 600 I = 1, NIN

WRITE (BI0,3212) ELTI(I)}, AWI{I), (NSOLD(J,I),J=1,5), QI(I)

FORMAT (A2,A6,5I1,1PG10.2)
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APPENDIX 1.D.2 CDC Yersion of CREATE Module RITFIL

600 CONTINUE

DO 200 I = 1, NPLTS
PMGIST(I) = 1. - PMOIST(I)

WRITE (BIQ,1080) (PNAME(II,I),II=1,2)
1080 FORMAT (2A8)

WRITE (BIO,1090) ISUCC(I), PMOIST{(I)
1090 FORMAT (IS5, F10.4)

WRITE (BIO,1100) (PROQT(I,J), J=1,1SUCC(I})}
1100  FORMAT (5F10.4)

WRITE (BI0O,1110) (RANGP(I,J}, J=1,ISUCC(I})}
1110  FORMAT (5E10.2)

DO 300 J = 1, ISUCC(I)
WRITE (BIO,1120) (SROOT(J,K,I), K=1,NLYRS+2)
1120 FORMAT (5F12.4)
300 CONTINUE

WRITE (BIO,1130) (NYSUC(I,J}, J=1,ISUCC(I}+1)
1130  FORMAT (615)

WRITE (BIO,114Q) (BIOMAS(I,J), J=1,ISUCC(I}}
1140 FORMAT {(5F12.4)

WRITE (BIO,1150) (RECYCL(I,J}, J=1,ISUCC(I))
1150 FORMAT (5F12.4)

WRITE (BIO,1170) {IBIO(I,J}, J=1,ISUCC(I})
1170  FORMAT (5I2)

WRITE (B10,1180) (IRCY(I,J), J=1,ISUCC(I}))
118¢ FORMAT (5I2)

200 CCONTINUE

DO 500 I = 1, NCRIT

o o0 O

WRITE (BIO,2000) (CNAME(II,I},II=1,2)
2000  FORMAT (2A8)

WRITE (BIO,2010) AMT(I), RANGC{I)>
2010 FORMAT (2Fl2.4)

WRITE (BIQ,2020) (PACTVE(I,J), J=1,2)
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2020  FORMAT (2F12.4)

C
WRITE (BI0O,2030) (PMOVE(I,J), J=1,5)

2030  FORMAT (5F12.4)
C

500 CONTINUE
C
C
C-—== WRITE MAXI1 INPUT FILE ==m=-mmmmmmmmmmmmem —————ee

C

C

C INSERT END-CF-RECORD INTO FILE
ENDFILE BIC
BACKSPACE BIOC

WRITE (MAX, 3010)

3010 FORMAT ('ASSIGN [BIO.NEWIRMDLIB.DAT FCRC1OQ'/

. *ASSIGN [BIO.NEWIFILE2C.DAT FCRO20'/
. YASSIGN [BIO.NEWIFILEZ21.DAT FCRO21t/
. YASSIGN [BIO.NEWIPLANSQURC.SUR FOR022'/
. 'ASSIGN [BIO.NEWIFILE23.DAT FCROZ3'/
YASSIGN [BIC.NEWIFILE24.DAT FOR024'/
YASSIGN [BIO.NEWIFILE25.DAT FORO25'/
. VASSIGN [BIQ.NEWIBURIECONE.DAT FORGZ7'/
. YASSIGN [BIOQIFORO30.0AT FORO30Y/

. '‘RUN [BIC.NEWIMAXIL1?')
3010 FORMAT (' ATTACH,TAPE20,BIC20,ID=ZZRNRC, '/

. ' ATTACH,TAPEZ21,BI021,I0=ZZRNRC. '/
ATTACH, TAPEZZ,BIOPLAN, ID=ZZRNRC. */
ATTACH, TAPEZ3,BI1023,ID=ZZRNRC. '/
ATTACH, TAPEZ4,BI024,ID=ZZRNRC. '/
ATTACH, TAPEZ25,BI025, ID=ZZRNRC, t/
ATTACH, TAPE27,BICBURL , ID=ZZRNRC. */
ATTACH, ABS,MAXI1BIO, ID=ZZRNRC. !/
COPY, ABS,LGO. 1/

RETURN, ABS ., 1/

MAP, GFF. '/

LDSET, PRESET=ZEROQ. '/
REWIND, TAPE3Q. '/

QOO0

OOO0O0O0O0000

- w w my wm ey wm - w s m -

. LGO.Y)
C
WRITE (BIO, 3100} (TITL(I), I=1,10}, IMAX(1)
3100 FORMAT (10A4, ' : BIOPORT SIMULATION YEAR ',IS)
C

WRITE (BIO, 3200} NORG, (KORG(I),I=1,5)
3200 FORMAT (' $INPUT NEXT=1, IFOD=1, IMO=0, RF1=1.0, RF2=0.,'/
. ' IARG=0, IWAT=0, IEXT=0, IAIR=0, XFACT=1.33E-11,'/
. ' AGE=20.0, XDPT=0.067, RINH=0.3, M3M2=0, INTRUD=0,!'/
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APPENDIX 1.D.2 CDC Version of CREATE Module RITFIL

. ' ITl=0, IT2=49, NORG=',I1,', KORG{1}=',5(12,',")/
*  IOUT=0, IBIO=l,'/

' SENDY/

. ! 0 0")

IF {NMAX .GT. 1) THEN
DO 100 I = 2, NMAX
WRITE {BIO,3100) TITL, IMAX(I)
WRITE (BIO0,3202}
3202 FORMAT (' SINPUT NEXT=5 $END')
1D0  CONTINUE
ENDIF
C
WRITE (BIO, 3220)
3220 FORMAT ('END OF RUN'/
. t $INPUT NEXT=4 3END')

C
ENDFILE BIO
C
C
RETURN
C
Cm e e e i e e i e e e e e e e o o e
C
END
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