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ABSTRACT

Because of uncertainties associated with assessing the potentfal risks from
onsite burifals of radioactive waste, the U. S. Nuclear Regulatory Commis-
sfon (NRC) has amended its regulations to provide greater assurance that
buried radicactive material will not present a hazard to public health and
safety. The amended regulations now require licensees to apply for
approval of proposed procedures for onsite disposal pursuant to 10 CFR
20.302. The NRC technically reviews these requests on a case-by-case
basis. These technical reviews require modelina potential pathways to man
and projecting radiation dose commitments. This document contains a sum-
mary of our efforts to develop human-intrusion scenarios and to modify a
version of the MAXI computer program for potential use by the NRC in
reviewing applications for onsite radioactive waste disposal. The documen-
tation of the ONSITE/MAXI computer program is written for two audiences.
The first (Audience A) includes persons concerned with the mathematical
models and computer algorithms. The second (Audience B) includes persons
concerned with exercising the computer program and scenarios for specific
onsite disposal applications. Five sample problems are presented and
discussed to assist the user in operating the computer program. Summaries
of the input and output for the sample problems are included along with a
discussion of the hand calculations performed to verify the correct oper-
ation of the computer program.

Computer 1istings of the ONSITE/MAXI1 computer program with an abbreviated
data base 1isting are included as Appendix 1 to this document. Finally,
complete 11stings of the data base with 1istings of the special codes used
to create the data base are included in Appendix 2 as a microfiche
attachment to this document.
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INTRUDER DOSE PATHWAY ANALYSIS FOR THE ONSITE DISPOSAL OF
RADIOACTIVE WASTES: THE ONSITE/MAXI1 COMPUTER PROGRAM

1. INTRODUCTION

In January 1981, the U.S. Nuclear Regulatory Commission (NRC) amended 1ts
regulation in order tc minimize the risks associated with onsite land
disposal of radicactive materials by licensees. Current regulations
require that disposal of radioactive materials by licensees, unless other-
wise authorized, be specifically approved by the NRC pursuant to Section
20.302(a) of 10 CFR Part 20 (1984). This regulation states:

"Any Tlicensee or applicant for a license may apply to the Com-
mission for approval of proposed procedures to dispose of
licensed material in a manner not otherwise authorized in the
regulations in this chapter. Each application should include a
description of the 1icensed material and any other radiocactive
material 1involved, {including the quantities and kinds of such
materfal and the 1levels of radiocactivity involved, and the
proposed manner and conditions of disposal. The application
should also 1include an analysis and evaluation of pertinent
information as to the nature of the environment, 1{including
topographical, geological, meteorological, and hydrological
characteristics; usage of ground and surface waters 1in the
general area; the nature and locations of other potentially
affected facilities; and procedures to be observed to minimize
the risk of unexpected or hazardous exposures."

The current policy of the NRC is to review all proposed onsite burials on a
case-by-case basis. Technical assessments of proposed onsite disposals may
at times require modeling of the potential pathways to man and projecting
the magnitude of potential radiation dose commitments. The objective of
this project is to modify an existing pathway-to-man computer program, MAXI
(Napier et al. 1979), for use by the NRC Waste Management staff for con-
ducting human-intrusion, dose-pathway analyses for onsite burial of low-
activity radioactive wastes. As part of this effort, specific human
intrusion scenarios have been developed that consider various potential
combinations of direct exposure to penetrating radiation, inhalation of
airborne radionuclides, ingestion of agricultural products raised in con-
taminated soil, and ingestion of radionuclides in drinking water. These
scenarios are activated by running the ONSITE/MAXI1 computer software
package.

The ONSITE/MAXI1 software package contains four computer codes. ONSITE is
the interactive user interface that allows the end-user to simply and
efficiently create and use the radiation exposure scenarfos. MAXI1 is then
used with the scenario information to calculate the maximum annual dose to
the exposed individual from selected pathways. MAXI2 generates inter-
mediate dose conversion factors for food pathways. These factors are




stored in data files. MAXI3 calculates the data files containing inter-
mediate dose conversion factors for aquatic pathways.

In addition, data files are provided that contain inhalation and external
dose conversion factors. These factors are calculated using codes external
to the ONSITE/MAXI1 software package. The inhalatfon dose conversion
factors are calculated using the DACRIN (Houstor, Strenge and Watson 1974)
computer piogram. The external dose conversion factors for varfous waste
disposal geometries are calculated using the ISOSHLD (Engel, Greenborg and
Hendrickson 1966) shielding program.

This report documents the resulting computer software package. The documen-
tation of the ONSITE/MAXI1 computer software package has been written for
two major audiences. The first audience (Audience A) includes persons
concerned with the mathematical models and computer algorithms considered
for onsite disposal of radioactive wastes, and the second audience

(Audience B) includes persons concerned with exercising the computer pro-
gram 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 algorithms used in the ONSITE/MAXI1 computer
programs. Section 3 contains information useful to Audience B concerning
the procedures for executing ONSITE/MAXI1 computer programs, including a
discussion of sample problems and hand calculations performed to verify
correct operation of the computer program. 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 listings of the computer programs, data libraries,
and dose conversion factors. Page-edge tabs have been provided as refer-
ence points for Audiences A and B. To use these tabs, simply fan the pages
of the document until the appropriate page-edge tab fs located.

1.1 References

Code of Federal Regulations. 1984. Title 10, Part 20, "Standards for
Protection Against Radfation."

Houston, J. R., D. L. Strenge and E. C. Watson. 1974. DACRIN - A Computer

Inhalation. BNWL-B-389, Pacific Northwest Laboratory, Richland,
Washington.

Engel, R. L., J. Greenborg, and M. M, Hendrickson. 1966 ISOSHLD - A

is. BNWL-236,
Pacific Northwest Laboratory, Richland, Washington.
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tion." Paper presented at the 24th Annual Meeting of the Health Physics
Society, July 8-13, 1979, Philadelphifa, Pennsylvanifa. PNL-SA-7496,
Pacific Northwest Laboratory, Richland, Washington.




2. MATHEMATICAL MODELS AND COMPUTER SOFTWARE FOR ASSESSING ONSITE
DISPOSAL IMPACTS

This section contains descriptions of the radifation-exposure scenarios,
mathematical models, computer programs, and data bases for assessing the
potential doses to intruders at onsite waste disposal sites using the
ONSITE/MAXI1 computer programs. The information in this section is
designed to be useful to Audience A, as fdentified in Section 1, concerning
the ONSITE/MAXI1 computer software package. First, the method used for
assessing potential doses to intruders is presented, followed by a discus-
sion of the computer implementation of that method, and a description of
the associated data base.

2.1 Definition and Solution of the Problem

In the Draft and Final Environmental Impact Statements in support of 10 CFR
Part 61 (U.S. NRC 1981; U.S. NRC 1982), the NRC modeled the potential
exposure pathways to man from buried radicactive wastes. In their analy-
sis, the NRC identified four human-intrusion scenarios to account for the
actions of man after the loss of institutional controls (U.S. NRC 1981,
App. Hy p. H=15):

e Intruder-Construction 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 aiso involves excavation into a
closed site. The time over which the excavation proceeds is reduced
compared to the in.ruder-construction scenario.

Intruder-Agriculture Scenario. An individual Tives in a house built
on a closed disposal site surrounded by contaminated soil resulting
from the intruder-construction scenarfo. The individual consumes
vegetables grown in the contaminated sofl.

Intruder-Well Scenario. An individual uses contaminated water from an
onsite well.

The disposal 1imits that result are based on an annual 500-mrem total-body
dose to the maximally exposed individual who intrudes after 100 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 limits.

For the assessment of risks associated with onsite disposal, an approach
similar to that applied in the DEIS in support of 10 CFR Part 61 is used.
That is, radiation-exposure scenarios are established for the maximally
exposed individual (an intruder) and a means of determining the resulting
radiation dose 1s provided.




Five scenarios are identified as being of potential interest in assessing
doses to intruders at onsite disposal sites.

(1) External Exposure Scenario. An individual is assumed to work in an
area previously used for onsite disposal. Surface sofl contamination,
vastes buried at depths of 0.5 m or 1.0 m, or entry into a room (or
vault) that is used for waste siorage or disposal are considered.

External Exposure Plus Inhalation Scenario. An individual is assumed
to work in an area with 1imited surface-soil contamination.

Agricultural Scenario. An individual 1s assumed to raise his annual
diet (or a fraction of it) in soil contaminated by the onsite disposal
of radioactive wastes. External exposure and inhalation of resus-
pended radionuclides in soil are considered.

LL[jgaijgéﬁjjgijng-ﬂa:gr,Sgena[jQ. An individual 1s assumed to use a
water supply contaminated by radionucl ides from an onsite disposal
site for irrigation and/or drinking. In addition, external exposure
and inhalation of resuspended radionuclides that are deposited on the
surface of the soil by the irrigation water are considered.

User-Defined Scenario. The user may construct his own scenario by
selecting exposure pathways &nd defining conditions described in the
ONSITE/MAXI1 computer software package.

, scenarios with a definition of the required environmental criteria,
yscriptions of the scenarios as they are implemented, and descriptions of

mathematical models.

2.1.1 Applying the Pathway Analysis Models

The above scenarios can be simulated with the pathway ana2iysis mathematical
models. When viewed as a col lection, the interrelationships of these models
are complex An overview of the pathway analysis methods at this point in

.
the discussi

11
|

on will facilitate understanding of the model application,

Programs in the ONSITE/MAXI1 computer software package can be used to

calculate dose conversion factors for a given setting or "environment."
The MAXI1 computer program uses these factors during subsequent scenario
simulations to calculate dose to man for selected exposure pathways. An
"anvironment" defines radionuclides that are 1ikely to be present at a
waste site, general aaricultural and aquatic practices of the geographical
area, and the general lifestyle of the intruder. For example, the "env i-
ronment"” might establish that the intruder grows a garden on the disposal

site. The amount of produce, | ]

cluding animal products grown on the site

r
\
and consumed by the maximum individual, would be defined. Scenarifos can




then be defined within the context of the "envirorment." A scenario indi-
cates pathways of interest, further defines the life style of the maximum
individual, identifies the source and location of the contamination, and
quantifies the inventory. A scenario modifies the maximum individual's
life style assumptions by indicating amounts of exposure and by applying
percentage factors to established dose rates.

The definition of the "enviromment" is an intermediate step that simplifies
scenario creation and streamlines scenario executions. Scenarfo creations
are simplified because the number of parameters that must be defined is
substantially reduced. Scenarios execute more efficiently because many
repetitive calculations have been el iminated. Dose conversion factors that
apply to the defined "environment" are created by auxilfary programs in the
software package (MAXI2 and MAXI3) and are stored in the data base where
they can be accessed during the scenario simulations controlled by the main
computer program, MAXII1.

The following sections contain discussions of the defined "environment" and

the mathematical models to be used for the five intruder scenarios, and the
mathematical models to be used for onsite disposal sites.

2.1.2 Onsite Disposal "Environment" Description

The "environment" defined for onsite disposal assumes intruder activity at
an onsite low-level waste disposal site. The reference "environment" is
based on a site with an area of 1 ha; however, area correctifon factors may

be included to consider smaller sites. The intruder may be exposed to
radioactive contamination via any of the fol Tlowing pathways: external
exposure, inhalation of resuspended contaminants, ingestion of farm pro-
ducts grown on a contaminated site, consumption of drinking water from a
contaminated well, or ingestion of aquatic fooc¢ products from a contami-
nated water source. For external exposure, wastes may be located on the
surface, burifed at 0.5 or 1.0 meter depths, or stored in a room-type
structure. The intruder's entire diet for the reference "environment"
consists of vegetables, fruits, and animal products grown on the site.
Tabl: 2.1-1 contains a 1isting of the intruder's terrestrial food product
diet and Table 2.1-2 contains a 1isting of the intruder's aquatic food
product diet for the reference "environment." The intruder is assumed to
drink 1.2 1iters of water per day from a contaminated well. Contaminated
farm products may result from radiocactive wastes 'ocated on the soil sur-
face or from irrigation with contaminated water. The radionuclides
expected to be of interest in the reference "enviromnment" are 1isted in
Table 2.1-3. This 11st includes 100 radionuclides that might come from the
use of radiopharmaceuticals or industrifal sources, or from wastes generated
as part of the commercial nuclear fuel cycle.




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

Growing Period Y1eig Holdup, Consumpt1o? )
Food , (days) (kg/m~) &Lﬁxﬁl__ﬁ _Lbsuguzuj_fl

Leafy vegetables 9C ] 1 9.5

Other aboveground 60
vegetables

Root vegetables
Fruit

Wheat and grain
Eggs

Milk

Beef

Pork

Poultry ) 0.84'¢)

(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 Dy
an average individual as calculated from Napier (Table 8 1981).

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

(d) Units of liters/year.

Parameters Used for Calculation of Radiation
Doses from Drinking Water and Aquatic Foods

Mixing Holdup | Consumption
__Pathway Ratig (days) -2’ Consumption _Units

Fish 1.0

Drinking Water

(a) Time between harvest and consum( tion.

{ Rate obtained from Regulatory Guide
(., Rate based on scenario assumption of




fable 2.1-3.

Radionuclides Considered in the ONSITE Disposal "Environment"
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2.1.3 Onsite Disposal Scenarfo Descriptions

Five scenarios are identified for onsite disposal in Section 2.1.1. They
are designed for use in assessing doses to intruders at onsite disposal
sites with default site size of 1 ha. These scenarios are defined within
the "environment" described in Section 2.1.2. Detailed descriptions of the
scenarios as they are parameterized for simulation are given below.

(1) External Exposure Scenario. An individual is assumed to work for
2000 h/yr in a 1 ha area previously used for onsite disposal. Exter-
nal exposure factor files are supplied *o consider surface-soil con-
tamination, buried wastes at depths of 0.5 m or 1.0 my or entry into a
room (or vault) that is used for waste storage or disposal. For soil
contamination, the inventory is modified by a factor of 0.2 to account
for dilution. Only total-body dose is calculated. The user selects
the location of the waste (e.g., surface, buried, or stored) and
supplies the waste inventory. The user may modify the amount of
radioactive decay before exposure, the dilution of the waste (during
exhumation activities), the reference site size, and the duration of
exposure.

External Exposure Plus Inhalation Scepario. An individual 1s assumed
to work for 2000 h/yr in a 1 ha area with surface-soil contamination
resulting from a waste exhumation event. Air concentrations of radio-
nuclides are calculated using a resuspension equation by Anspaugh et
al. (1975). For the resuspension equation, the age of the contami-
nation at the beginning of the scenario is assumed to be 0.0 and the
top 1.0 centimeter of the contaminated surface sofl is assumed to be
available for resuspension. Doses to total body, bone, lungs, thy-
roid, and the lower large intestine (LLI) of the GI tract are calcu-
lated. The dilution factor (accounting for exhumation activities)
applied to the inventory is 0.2. The user provides the waste inven-
tory. The user may modify the amount of radiocactive decay before
exposure, the duration of the exposure, the reference site size, and
the inventory dilution factor. He may also optionally select a mass~
loading equation, and specify fewer organs. This scenarfo 1s similar
to the intruder-construction scenario described in the DEIS for 10 CFR
Part 61 (U.S. NRC 1981).

Agricultural Scenario. An individual is assumed to raise his entire
diet in a 1 ha area of sofl contaminated by the onsite disposal of
radicactive wastes. The individual 1s assumed to be exposed 2000 h/yr
by external exposure and Dy inhalation of resuspended radionuclides in
soi1. Again, the air concentration resulting from resuspension is
calculated using the equation by Anspaugh et al. (1975) with param-
eters presented for Scenario 2. Doses to total body, bone, 1ungs,
thyroid, and LLI are calculated. The user furnishes the waste inven-
tory to which a dilution factor of 0.2 1s applied. Modifications can
be made to the amount of radioactive decay before exposure, the dura=
tion of the exposure, the fraction of the total diet grown on the
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site, the reference site sfze, and the dilution of the waste. As in
the previous scenarios, the user may substitute the mass-loading model
and specify fewer organs. This scenario is similar to the intruder-
agriculture scenario described in the DEIS for 10 CFR Part 61 (U.S.
NRC 1981).

(4) Irrigation/Drinking-Water Scenario. An individual s assumed to use a

water supply contaminated by radionuclides from an onsite disposal
site for irrigation and/or drinking. The user is required to input
the concentration of each radionuclide in the water supply. The
expgsed individual is assumed to irrigate his field at a rate of 150
L/m*/mo during a six-month growing season. The site is assumed to be
irrigated with contaminated water for 10 years prior to the beginning
of the scenario. The individual obtains his entire diet (or a frac-
tion of it) from a 1 ha irrigated field, and drinks 1.2 L of water per
day from a contaminated water source. In addition, he is assumed to
be exposed 2000 h/yr by external exposure and inhalation of resus-
pended radionuc! ‘des that are deposited on the surface of the soil by
the irrigation water. Doses to total body, bone, lungs, thyroid and
LLI are considered. Irrigatifon and drinking water may be from the
same or separate water supplies. When providing the inventory, the
user is asked for radionuclide concentration in drinking and irriga-
tion water separately. Irrigation or drinking water cau be individ-
ually simulated by entering zero concentrations for the other pathway.
The user may modify the irrigation rate, the length of the irrigation
season, the time of irrigation prior to the scenario, the fraction of
diet grown with contaminated irrigation water, the consumption of
drinking water, the times of exposure, the resuspension equation
selection, the reference site size, and the organ selection.

un

User-Defined Scenarigo. The user may construct his own scenario by
selocting exposure pathways and defining conditions associated with
each pathway.

2.1.4 Mathematical Models

Equations are arranged to afd understanding of the model as a whole. Con-
sequently equations contain both environment-defined and scenarfo-defined
parameters as distinguished in Section 2.1.1. The orfigin of the parameters
wi: 1 be discussed when applicable for each equation.

The fundamental relationship for calculating radiation doses to people from

any radionucl f{de exposure pathway i1s given in Equation 2.1 (Soldat,
Robinson, and Baker 1974)

(Z.1)
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the radiation dose equivalent or committed radiation dose
equivalent from radionuclide 1 via exposure pathway p to
organ r (rem)

concentration of radionuclide 1 in the media of exposure
pathway p; for calculations involving airborne radionucl ides,
C,. 1s replaced with the term X, which represeqts the average
aiPborne concentration of radionuclide f (pCi/m”, pCi/L,

or pCi/kg)

usage parameter (exposure rate or intake rate) associated with
exposure pathway p (h/yr, L/yr, or kg/yr)

radfation dose equivalent factor or the committed dose
equivalent factor for radionucl ide 1 exposure pathway p and
oryan r to convert the concentration and usage parameters to
the radfation dose equivalent or to the committed radiation
dose equivalent (mrem/pCi)

An analysis of radiation doses from separate exposure pathways requires a
determination of the radionuclide concentrations and exposure rate or
intake rate assocfated with each exposure pathway. For external exposure,
the concentration of radionuc)ides and the duration of exposure must be
quantified. For fingestion of farm products grown on a contaminated site,
the radionuc)ide concentration in separate food products must be determined
by accounting for root transfer from soil, dry deposition from air on
leaves, or animal consumption of contaminated forage or feed. The annual
iiet for the maximally exposed individual, and the holdup time bDetween
harvest and consumption must also be determined.

For inhalation, the airborne concentration of resuspended radionucl] ides can
be determined directly from the ground concentration using a mass~-loading
factor, resuspension factor, or resuspension rate analysis (Anspaugh et al.
1975). Site-specific parameters can be used to determine the exposure
pathways and the radfonucl ide mixture, pathway concentrations, and exposure
or intake rates.

Parts of ihis relationship are calculated in three MAX ydes as follows:

e Concentrations are calculated in MAXI. Some terms in the equations
were calculated in MAXI2 (for food pathways) and MAXI3 (aquati«
pathways) and the results are located in the data base. These terms
will be fdentified as each equation 1s discussed.

zr

Default (assumed maximum) usage terms are applied in MAXIZ (food
pathways) and MAXI3 (aquatic pathways) and the resulting factors
are stored in the data files. A modification factor can be applied
to this term in MAXI1 to reduce the exposure conditions.




D1 . ® This term 1s applfed in MAXI2Z for food pathways and MAXI3 for
P aquatic pathways in the generation of the data files accessed by
MAXI1.

Calculation of the annual dose to an organ of reference by the MAXI]
computer program requires the dose equivalent from exposure during the year
of interest plus the annual dose resulting from previous years of intake,
The general expression for annual dose calculations is deduced by
inspecting the annual dose equations for the first three years of con-
tinuous exposure. The annual dose for the first year to an organ of
reference is simply the summation of the radiation dose equivalents from
all internal and external exposure pathways. For the second year, the
annual dose is calculated by the fol lowing expression (Kennedy et al.
1979) :

where
the annual dose during the second year from all exposure
pathways to the organ of reference, mrem

the radiation dose equivalent in the second year to the organ
of reference from all internal and external exposure pathways

from intake and exposure in the second year, mrem

the committed dose equivalent to the organ of reference for
the first two years from radionuclides interna) ly deposited
during intake from exposure pathways in the first year, mrem
the radifation dose equivalent to the organ of reference for
the first year from radionucl ides internally deposited during
intake from exposure pathways in the first year (no external
component to the dose equivalent), mrem.
The second-year annual dose to an organ of reference (A, in Equation 2.2)
is the summation of the radfation dose equivalents from all exposure
pathways during the second year and the dose equivalent delivered during
the second year from the radionuclf internal ly deposited in that organ
during the first year. The term in parentheses in Equation 2.2 is the
expression for the dose equivalent to the organ of reference from radio-
nuclides deposited in that organ during the first year., It is found |
subtracting the first-year dose equivalent, resulting from internal]

y

y
deposited radionuclides, from the second-year committed dose equivalent.
The mathematical expression for the annual dose to an organ of reference ir

the third year of continuous exposure is (Kennedy et al. 1979




the annual dose during the third year from all exposure
pathways to the organ of reference, mrem

the radiation dose equivalent in the third year to the organ
of reference from all internal and external exposure pathways
from intake and exposure in the third year, mrem.

In Equation 2.3, the terms R R and R, , are similar in form, each
containing two subscripts. *ﬁ%'fi*ﬁ% subsc;ﬂbt defines the year of intake
or exposure after the start of continuous exposure, and the second defines
the number of years used in calculating the committed dose equivalent. The
quantity in the first parentheses is the dose equivalent to the organ of
reference in the third year from radionuclides deposited during the first
year of continuous exposure (i.e., the difference between the third-year
committed dose equivalent and the second-year committed dose equivalent).
The quantity in the second parentheses is the dose equivalent in the third
year to the organ of reference from radionuclides deposited during the
second year of continuous exposure (1.e., the difference between the second-
year committed dose equivalent and the first-year committed dose equivalent).

The general expression for calculating the annuai dose to an organ of
reference during any year after the start of continuous exposure fis
expressed as (Kennedy et al. 1979):

the annual dose during the year t from all exposure pathways to
the organ of reference, mrem

the radiation dose equivalent in year t to the organ of
reference from all internal and external exposure pathways from
intake and exposure in the year t, mrem.

The summation term in Equation 2.4 represents the dose equivalent del fvered
to the organ of reference in year t from radfonuclides deposited in the
organ from intake in all previous years since the start of continuous
exposure. This term is valid only for positive integer values of t. For t
equal to 1, the summation term is zero.




The annual dose, A,» to the organ of reference is calculated for each value
of t from 1 to 50, "and the maximum annual dose is determined by inspection.
Experience with this method to date indicates 50 years to be a suftable
maximum value of t; however, higher maximum values are not precluded. The
radiation dose equivalent terms required by Equation 2.4 are determined
from Equation 2.1 using existing radiation dose computer programs for
pertinent radfation-exposure pathways. Details about the methods of calcu-
lating the radionuclide concentrations in various media, C from
Equation 2.1, are given in Sections 2.1.4.1 through 2.1.4.%?

No special algorithms or numerical techniques are employed by the ONSITE/
MAXI1 computer programs apart from those required to solve Equation 2.4,
However, specifal formulations for some of the parameters in Equation 2.1
are available in the exposure scenario analysis. Other formulations are
directly included in the calculation of the dose conversion factors used by
MAXI1. The following sections contain discussfons of optional and default
equations that are incorporated into the ONSITE/MAXI1 software package.

.

2.1.4.1 Dose From Ingestion of Food Products

The dose conversion factors for the ingestion of food products accessed by
the MAXI1 computer program are obtained from data files that were generated
by the MAXI2Z computer program for the onsite disposal environment. The
dose from any food pathway is given by Equation 2.1. Radionuclides can be
deposited on the leaves of plants directly from the afr or from irrigation
water, and can be taken up by the plant roots.

For direct deposftion from the air, Equation 2.5 1s used to describe the
jeposition of airborne particulate radfonucliides directly onto food
products and onto the ground.

86,400

deposition rate or flux of radionuclide 1,
dimensional conversion factor, seconds/day

average air concentration of radionuclide 1 1s estimated
ing w!;her the mass~loading or resuspension factor

pCi/m

deposition velocity wf}rdc*uﬁur11cu f, m/second, is assumed

fn MAXI1 to be 1 x 107 m/sec for all particles.




The MAXI1 computer program permits selection of two methods for calculating
the average air concentration. These methods are mass-loading and resus-
pension analysis. The mass-loading method uses the product of the surface
soil radionuclide concentration and the average mass-loading of dust or
particulate materiai in the atmosohire. 3Ih the absence of data for a
particular sfte, a value of 1 x 107" g/m” has been suggested for predictive
purposes (EPA 1977; Anspaugh et al. 1375). This value 1s used in this
report for the annual average mass-loading factor. _Annual ar*thmgrf:

)™ to 7.9 x 1077 g/m’

10

averages around the United States vary from 9 x 1(
(Anspaugh et al. 1977).

For resuspension, the average airborne concentration 1
resuspensfion factor and the surface contamination leve

-

Equation 2.6.

s the product
1 as

s shown 1in

-
-

average afrborne concentratior, pCi/nr

. " inn ¢ -
resuspensior actor, m

ce radicactivity, pCi/m®.

The MAXI1 computer program permits the use of a time-dependent resuspension

factor (S;) as given by Anspaugh et al. (1975
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The second term in Equation 2.7
that there 1s no further measurab
process after about 17 years, the
able.

e 1
10 ) 1s added based on the assumption
le decrease in the resuspension factor
|10

ongest period for which data are avail-

For depogition on plant leaves or soil from irrigation, the deposition rate
™4 < 4 - -~ A o - 7.

in pCi/m®“~day d, for radfonuclide 1 from irrigation water onto the ground,
- Y

is definad by Equation 2.8.

deposition rate or flux gf radionuclides apg
irrigation water, (pCi/m“~day)

concentration of radionuclide i in the water
frrigation, pCi/

= {rrigation rate; the amount of water sprink]
of field in one day, L/(m“~day).
The concentration of radicactive material in vegetation r
iirect deposition onto plant foliage and uptake of radionu
leposited in the sofl is determined by Equation 2.9.




factor for translocation of externally deposited radio-
nuclides tc the edible parts of the vegetation (dimension-
less). For simplicity, this parameter is assumed to be
independent of the radionuclide and is assigned values of 1
for leafy vegetables and fresh forage and 0.1 for all other
produce, including grain

radiological decay constant for radionuclide 1, days'1

the effective removal constant for radionuclide 1, days'l;
= ) + A

“Ef i W

= weathering removal &onstant for vegetation, days-l; taken to
be (0.693/14) days™

vegetation yield, kg (wet we1ght)/m7

concentration factor for uptake of radionuclide 1 from the
sofl in vegetation v, pCi/kg (wet weight) per pCi/kg
soil (dry)

time for buildup of radionuclides in the sofl, days; assumed
to be 50 years for firrigation

time of exposure of aboveground vegetation to contamination
during growing season, days

fraction of the roots in the plow layer of sofl
(dimensionless)

holdup time between harvest and food consumption; days

" LA { ) 2
soil "surface density," kg (dry sofl)/m“; a value of
224 kg/m* 1s used assuming the contaminated ground is plowed
to a depth of 15 cm (Napier et al. 1980)
concentration of radionuclide 1 available for plant uptake
from the was§9 contained in the plow layer (top 15 cm of
sofl), pCi/m

plow layer, m

fraction of the roots that penetrate the waste trenches
(dimensionless)

concentration of radionuclide 1 dvaiigriv for plant uptake
from the subsurface waste zone, pCi/mr

J.
bulk soil density of subsurface material, kg/m




The first term inside the brackets of Equaticn 2.9 relates to the concen-
tration resulting from direct depesition of resuspended materfal and

irrigation on foliage during the growing season. The second term relates

to the plant uptake from thu sofl and reflects the deposition from irriga-
tion. The third and fourth terms account for uptake of waste material
contained in the top 0.15 m of soil and below this layer, respectively.
Specific values used for the parameters in Equation 2.9 located in data
libraries are found in Napier et al. (1980)

J/ e

Th e

following terms of Equation 2.9 are located in the MAXI1l computer code:

The leaf mechanism dose rate factors
are included in the data library and

terms of Equation 2.9 are included in those factors:

;enerated by the MAXIZ computer code

ire accessed by MAXI1l. The following

mechanism dose rate factors

jenerated by the MAXIZ computer
jed in t!

e data library and are accessed

any Q

code
by MAXI1. The following
Equation 2.9 are included 1n those fact«

J cOrs:




31. = transfer coefficient of radionuclide 1 from dafly intake of
the animal to the edible portion of the animal product,
pCi/L (mi1k) per pCi/day or pCi/kg (animal product) per

pC1/day

= concentration of radfonuclide | in feed or forage, pCi/kg;
calculated from Equation 2.9

Q, = animal consumption rate of contaminated feed or forage,
kg/day

C'.' = concentration of radifonuclide 1 in the water consumed by
animals, pCi/L; assumed to be the same as the irrigation
water, Ciu (see Equation 2.8)

Q.' = consumption rate of the contaminated water by the animal,
L/day.

Specific values of the parame‘ers used in Equation 2.10 are given in Napier

et al. (1980).

The dose to an organ of the axposed individual resulting from the ingestion
of foou products raised in the sofl at an onsite disposal site (R, 1in
mrem) is found using a modified version of Equation 2.1. This goJ‘%al
relationship 1s shown in Equatifon 2.11.

n
I
1=1
where
fD = the fraction of the tota)l diet grown on the site
AI = the area correction factor for internal exposure pathways,

and where Up. C'p. and D'pr,aro for ingestion and are generally
defined in Equation 2.1.

The data libraries for the ONSITE/MAXI1 computer program are based on a
minimum sfte area of 1 ha, To account for the 1imited exposure potentfal
from smal ler disposal areas, site area correction factors are required.

For example, the amount of agricultural products raised on a site depends
upon the intensity of the farming and the types of crops raised. A small
site may produce a large fraction of the seasonal fruit and vegetable diet
with intensive farming, but be unable to provide enough forage and grain to
support a mi1k cow or other animals. Thus, while a large fraction of the
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seasonal fruit and vegetable diet may be raised on a small site, the total
quantity raised may only equal a small fraction of the total annual diet.

In determining area correction factors for the MAXI1 computer program,
consideration is first given to the default pathway conditions and then to
varfable exposure conditions as a function of site area. For the default
conditions, the individual's entire diet, as defined in Regulatory Guide
1.109 (U.S. NRC 1977), 1s assumed to be raised on the 1 ha site. This diet
consists of fruits and vegetables and meat and animal products. The air
concentrations used for the ifnhalation calculatifons are for resuspension
resulting from large areas of distributed surface contamination.

Because of the large varfability that may exist in the exposure conditions
at any given site, we have defined default site area correction factors
that modify the default exposure pathway assumptions provided in the
scenarfo analysis,

For the ingestfon and inhalation pathway, the correction factors are in the
form of a step function as shown in Figure 2.1-1. This function assumes
five steps of potential exposure versus site area ranging from small to
large sites. The stgps of total exposure are: 1) 10% for sites with
areas less than 50 m“, 2) 258 for sites with areas Retween 50 and 200 m?,
3) 508 for sites with areas betwgen 200 and 1,000 m“, 4) 75% for sites with
areas between 1,000 and 10,000 m“, and 5) 100% for sites larger than 10,000
(or 1 ha).

A step function is used rather than a continuous curve because of the
inherent uncertainty in predicting the future actions of individuals. The
step function allows consideration of small areas without forcing extreme
conservatism on larger areas. That is, it implies that the smal! areas may
be intensely farmed for vegetables, whereas the larger areas may be less
efficlently used (1.e., In raising cattle).

2.1.4.2 Dose From Ingestion of Drinking Water
Dose conversion factors for ingestion of drinking water used in MAXIl are
calculated using the MAXI3 computer program and the results are stored in

the data files. The dosotzar ifn mrem, from ingestion of water containing
radionuclides, 1s calcula from Equation 2.12.

n

R, = U, 2 :Cm oxp (=\,t) 0, f, (2.12)
f=1
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annual consumption of contaminated drinking water, L

the concentration of radionuclide {1 in the drinking water
(input by user), pCi/L

1

radiological decay constant for radionuclide 1, days™

transit time required for radionuclide to reach the point of
exposure, days

radiation dose equivalent factor for ingestion, mrem/ pCH

= drinking water cleanup factor (for municipal water supplies).




The drinking-water dose rate factors calculated by the MAXI3 computer code
are included in a data 1ibrary and are addressed by MAXIl. The following
terms in Equation 2.11 are included in those factors:

U exp (-X'th) Dir fdv

2.1.4.3 Dose From Inhalation

Dose conversion factors for inhalation used in MAXI1 are calculated using
the DACRIN (Mouston, Strenge, and Watson 1974) computer program and stored
in the data files. The inhalation dose, R, . 1n mrem, is calculated using
Equation 2.13.

n

i b
Ry, = VTt Z (x, . Ac) e, (2.13)
=1

where
V = ventilation rate of exposed individual, m3/scc

T = duration of exposure to the afrborne radionuclide concentra-
tion, seconds.

t_ = modification factor applied to T to adjust time if exposure
or breathing rate of 230 cc/sec (ICRP 1975)

Dir = radiation dose equivalent factor for inhalation from the
DACRIN (Houston, Strenge, and Watson 1974) computer code,
mrem/pCi

71 = the :gnual average airborne concentration of radionuclide 1,
pCt1/
I

A" = the area correction factor for internal exposure pathways as
discussed in Section 2.1.4.1 and shown in Figure 2.1~1.

The following terms of Equation 2.13 are found in the MAXI1l computer code:

e |
(ad
>

The inhalation dose rate factors calculated by the DACRIN (Houston,
Strenge, and Watson 1974) computer code are included in a data 1ibrary and
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are addressed by MAXIl. The following terms in Equation 2.12 are included
in those factors.

2.1.4.4 Dose From External Radiation

Annual doses resulting from exposure to surface- and subsurface-sofl con-
tamination or exposure in a reference room (or vault) are calculated using
a modified versfon of Section 2.2.1.2. The modified dose equation for
external exposure is shown in Equation 2.14.

the area correction factor for external exposure, and where U
O, and C,_ are for external exposure and are general ly P
defined in ?Quatfon 2.1,

For external exposure, a sensitivity study was conducted for various beta-
gamma emitters to determine the exposure rate versus source area. The
results of the calculations are shown in Figure 2.1-2. Since the curves in
Figure 2.1-2 are parallel, there appears to be a uniform correction for
reduced site area over a large range of source energies. Thus, we have
determined the ratio of the exposure rates (for small to large area
sources) and plotted the results versus the fractional hectare of scurce
area as shown in Figure 2.1-3. This figure defines the area correction
factors for the external exposure pathway. We have approximated this curve
in the ONSITE computer program as the sum of four 1ine segments as shown in
Figure 2.1-4,

The dose conversion factors for external exposure model several types of
exposure conditions. These Include surface-soil contamination (using
either plane~ or slab-source models), subsurface-sofl contamination (using
slab sources at depths of 0.5 and 1.0 m from the sofl surface), and a
finite disk source of contamination deposited on the floor or a wall in a
waste-storage room or vault. These dose conversifon factors are in tissue
at a point 1 m above the ground surface. The direct exposure rates encoun=
tered by the intruder for varfous contamination levels in a waste-storage
room or vaultl are calculated using the model developed for decommissioning
a reference room at a BWR (Dak et al. 1980). All of the external dose¢
equivalent factors are calculated for the radionuc) ides of concern us

the ISOSHLD (Engel et al. 1966; Simmons et al. 1967) computer program,

’
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Figure 2.1-2. Exposure Rate Versus Source Area

2.1.4.5 Dose From Ingestion of Aquatic Foods

As an optfon to the MAXI1 computer program, doses resulting from the inges=-
tion of aquatic food products taken from a river contaminated by radio-
nuclides may be considered. These dose factors are calculated using the
MAXI3 computer program and stored in the data files. A description of the
calculation 1s included although none of the default human-intrusion sce-
narios defined for onsite disposal consider this pathway.




Concentrations of radionuclides in aquatic foods are directly related to
the concentrations of the radfonuclides in water. Equilibrium ratfios
between the two concentrations, called bioaccumulation factors, are taken
from Soldat, Robinson, and Baker (1974). The dose (R,¢.) in mrem from
consumption of aquatic food containing radionucl ides ?s calculated from
Equation 2.15.

n
Ryep = U"z Cyy &P (=X ;t)) O, [a,d + ay1 + Bu] (2.15)

i=1

Exposure Rate Ratio

0 1 | A i 1

0 005 010 015
Fraction of 1 ha

Figure 2.1-3. Exposure Rate Ratio Versus Fractional
Hectare of Source Area
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where

= annual consumption of ¢untaminated aquatic foods, kg

a’
o™ the concentration of radfonuclide {1 in the water, pCi/L
Bx1'8y1'al‘ = the bfoaccumulation factor for radionuclide 1, for:

Exposure Rate Ratio

10
08k y=27X+067
y=65X+048
06}
y=20X+035
0a

0.2

x = fish, y = invertebrates, an” z = algae, pCi/kg per
pCi/L

D, = radiation dose equivalent factor for ingestion, mrem/pCi
Ay = radiological decay constant for radfonuclide 1, days'1

th = holdup time between harvest and food consumption, days.

0 ¢ Q8 01 0.15
Fraction of 1 ha.

Figure 2.1-4. Area Correction Factors for
gExternal Exposure
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The following term in Equation 2.15 1s located in the MAXI1 computer code:

Civ

Aquatic foods' dose rate factors calculated by the MAXI3 computer code are
included in a data 11ibrary for access by MAXIl. Included in those factors
are the following terms of Equation 2.15:

U exp (=A.t,) D [ax1 + ey1 + Bu]

af i"h

2.2 Computer Implementation

Estimates of the maximum annual radiation doses resulting from the exposure
scenarios described in Section 2.1.1 can be made using environment-specific
fnformation and computer codes contained in the ONSITE/MAXI1 software
package.

The package contains two primary computer programs, ONSITE and MAXIl, as
well 31s an extensive data base. Two additional programs, MAXI2 and MAXI3
are included to allow modification of the data base. Figure 2.2-1 depicts
the general process flow of the ONSITE/MAXI1 software.

The data base contains dose conversion factors applicable to the onsite
disposal environment described in Section 2.1.2. This data base 1s dis-
cussed in detail in Section 23. The following sections contain descrip-
tions of the ONSITE/MAXI1 computer programs, an overview of software opera-
tion and a discussion of capabilities, restrictions, and execution perfor-
mance of the software.

2.2.1 Computer Programs Descriptions

The ONSITE/MAXI1 software package contains four computer codes as shown in
Figure 2.2-1. ONSITE is an interactive user interface that allows the end-
user to simply and efficiently create and use the radfation-exposure
scenarfos. MAXI1 {s then used with the scenario information to calculate
the maximun annual dose tc an exposed individual from selected pathways.
MAXI2 generates intermediate dose conversion factors for food pathways that
are stored in the data files. MAXI3 calculates the data files containing
fntermediate dose conversion factors for aquatic pathways. The following
sections contain descriptions of each of the computer codes:
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2.2.1.1 ONSITE Computer Program Description

ONSITE 1s an interactive computer program that allows the usar to access or

create radiation-exposure scenarios used to estimate the dose-~to-man
resulting from onsfite disposal of radioactive wastes. The software
solicits scenario information from the user, controls parameter modifica-
tion, selects the appropriate data 1ibraries for running MAXIl, and con-

structs the input file for MAXI1.

F_‘%__ ONSITE

ONSITE was designed to make the creation

N

MAXT 1 :P}tl

(RGN E

Figure 2.2-1. ONSITE/MAXI1 Software Process Flow Chart
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and execution of a specific scenario as easy for the user as possible. If
the default "environment" is used, ONSITE is the only computer program that
the user needs to interact - 1th because this interaction automatically
produces results from MAXI.. The ONSITE program gives the user the option
of changing any parameters of selected pathways used in the radiation-
exposure scenarfos. Each parameter i1s described in terms that should be
meaningful to the end-user. The dimensional unfts and the upper and lower
bounds of each parameter are displayed for each parameter. Each value
entered by the user is tested against upper and lower 1imits when applica-
ble. If the value is not accepted, the user i1s asked to re-enter the
value. Default (or assumed maximum) values and conditions are activated by
a null entry (e.g.,» simply pressing the <return> key on the terminal).

2.2.1.2 MAXI1 Computer Program Description

The computer program MAXI1l s used to calculate the maximum arnual dose to
an exposed individual from a large number of exposure pathways. This
program uses dose conversion factors from the DACRIN (Houston, Strenge, and
Watson 1974) ccrouter program for estimating doses from inhalation of
airborne radionuc: ! “as. The dose conversion factors from DACRIN are based
on the International Commission on Radiological Protection's (ICRP) Task
Group Lung Model (TGLM) (Health Phys. 1966). For ingestion pathways, for
either food products or drinking water, dose conversion factors from the
MAXI2 and MAXI3 computer programs a e used by MAXIl. These dose conversion
factors all rely on the dosimetry model of ICRP Committee II as reported in
ICRP Publication 2 (1959). For external exposure, dose conversion factors
from the ISOSHLD (Engel et al. 1966; Simmonc et al. 1967) are used by
MAXI1. These factors relate the radionucl ide source strength to the dose
rate in tissue 1 m above an infinite plane or slab of contamination.
External dose conversicn factors are supplied for surface-soil contamina-
tion, and for slabs of buried contamination at depths of efther 0.5 or

1.0 m. External dose conversion factors from an optifonal 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 originally developed for a study concerning
decommissioning of a reference Boiling Water Reactor (BWR) (085 et al.
1980). A sensitivity analysis for the dose rate response of ““Co surface
contamination in a room of various sizes indicated a dcse rate increase of
a factor of two or less from small to large ro$$f (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 provii: a reasonabie 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 1s calcu-
lated and the annual dose for that organ is reported.
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2.2.1.3 MAXI2 Computer Program Description

The onsite disposal "environment" (Section 2.1.2) 1s applicable to all the
scenarios presented in Section 2.1.3. MAXI2 need be used only when a
different "environment" is defined. MAXI2 generates dose conversion
factors to account for deposition on farm or garden sofl and crops. Leaf
mechanism dose rate factors are written to a computer file assigned to
logical unit 20. The computer file assigned to logical unit 21, called
FILE21, contains dose conversion factors to account for deposition onto
soil in which food crops are grown. MAXI2 also generates external dose
rate factors for exposure to sofl surface contamination. These factors are
written to the computer file assigned to logical unit 22, called FILE22.
The computer code ISOSHLD (Engel et al. 1966; Simmons et al. 1967) is used
to calculate surface external dose rate factors. A 1isting of the MAXI2
code is found in Appendix 2.B. The input files to MAXI2 that generated the
dose conversion factors for the onsite disposal "enviromment” are included
in Appendix 2.B as an example of code usage. MAXI2 is a specialized
version of the FOOD (Napier, et al. 1980) computer program. The user {is
referred to that document for theoretical and operational information.
Differences between the MAXI2 and FOOD computer codes are discussed in
Section 3.1.2.

2.2.1.4 MAXI3 Computer Program Description

MAXI3 was used to define drinking-water and aquatic food-pathway factors
for the onsite disposal "environment" described in Section 2.1.2. This
"environment™ is applicable to all the scenarios presented in Section
2.1.3. MAXI3 need be executed only when a different "environment" is
considered. MAXI3 generates dose conversion factors for 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 FILE24. The computer file assigned to
logical unit 25, called FILE25, contains dose conversion factors to account
for ingestion ¢ comtaminated aquatic food products. A 1isting of the
MAXI3 code is found in Appendix 2.C. The input files to MAXI3 that gen-
erated the dose conversion factors for the onsite disposal "environment”
are shown in Appendix 2.C as an example of code usage. MAXI3 1s a spe-
cialized version of the ARRRG (Napier, et al. 1980) computer program. The
user may reference that document for theoretical and operational infor-
mation on MAXI3. Differences between the MAXI3 and ARRRG computer programs
are discussed in Section 3.1.2.

2.2.2 Operation of the ONSITE/MAXI1 Software Package
Section 3 contains a detailed discussion of the operation of the ONSITE/
MAXI1 software p ckage. A theoretical overview of software operation is

presented here. Three levels of operatfon will be defined and the software
process flow will be presented.
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2.2.2.1 Levels of Operation

This software package implements the scenarfos discussed in Section 2.1.3.
The user 1s asked to supply information specific to the selected scenario
and system information as defined in Section 3.1. No further interaction
between the user and the software 1s necessary. The scenario will be
executed and a report prepared automatically. This is the principal
intended scope of the ONSITE/MAXI1 software package. However, the user fis
allowed to use the software for a wider range of applications. Three levels
of operation have been defined to clarify this extended use of the

software.

Level 1. The ONSITE/MAXI1 software package is designed to be used for
assessing impacts from tne onsite disposal of low-level wastes. This is
the intended principal use of the software package. The data base -ontains
fnformation on the "environment" described in Section 2.1.2. Five sce-
narios have been defined that may be executed within the context of that
"environment." The ONSITE program {s used to select and establish param-
eters for a scenari>. The user is assisted during scenario creation by a
restricted set of parameters and restricted ranges of values for each
parameter.

Level 2. The user may define a different "environment” by using the MAXI2
and MAXI3 computer codes. The ONSITE program can then be used to evaluate
the five defined scenarios within the context of the newly created "envi-
ronment." It is the user's responsibility to determine the validity of the
"enviromment™ and the appropriateness of the defined scenarfos to this new
"environment."

Level 3. The user creates a new "enviromment" with the MAXI2 and MAXI3
computer codes and establishes scenarios by manipulating MAXI1 input
parameters directly. This level of operation should not be a*tempt.d
without a thorough understanding of MAXI1 theory and operation because the
interrelationships between MAXI1 input parameters are complex. The user
must determine the validity of the "environment"™ and the scenarfos, and the
appropriateness of scenario application to the "environment."

2.2.2.2 Software Process Flow

Figure 2.2-1 depicts the general process flow of the ONSITE/MAXI1 software.
The process flow details for each of the three levels of cperation are
discussed blow.

Level 1. The user executes the ONSITE program, inputting scenario selec-
tion and inventory. ONSITE allows parameter modification for selected
pathways. A computer file that parameterizes the scenario is created by
ONSITE. That file, the master radionuclide 1ibiary, and the files that
define the onsite disposal "enviromment"™ will be accessed by MAXI1. MAXI1
produces a printed report of dose estimates.
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Level 2. The user first defines an "environment" by executing MAXI2 and
MAXI3. The computer data files describe the newly created environment.
The ONSITE code is then executed as in Level 1.

Level 3. The user defines an "environment" as in Level 2. The user by-
passes the ONSITE program and creates the input stream for MAXI1 using a
system editor.

2.2.3 Capabilities, Restrictions and Performance

The capabilities and inherent restrictions of the ONSITE/MAXI computer
implementation are discussed for the following areas: "environment"/scenario
definition, pathway selection/parameter modification, inventory selection,
and organ selection. Capabilities and restrictions vary depending on the
level of operation. Operation level are noted with each comment below.

2.2.3.1 "Environment"/Scenario Definition.

Levels 1-3. Sectfon 2.2.2.1 defines three levels of ONSITE/MAXI1 software
usage. User responsibilities concerning definition of the "environment,"
the scenarios, and their fnterrelationships are noted at each of the levels.

2.2.3.2 Exposure Pathway Selection/Parameter Modification

Levels 1-2. Five default scenarfos have been implemented in this applica-
tion. The user is allowed to change parameter values for each exposure
pathway considered. Default pathways have been established for Scenarios
i1-4. Scenario 5 allows the user to select any combination of exposure
pathways and exposure conditions.

Level 3. Any of the defined exposure pathways may be selected. Allowable
pathways are external exposure from surface and/or buried wastes, ingestion
of farm products grown on contaminated soil, ingestion of drinking water
from a contaminated source, and ingestion of contaminated aquatic food pro-
ducts. Any associated parameter values may be modified.

2.2.3.3 Inventory Selection

Levels 1-3. No default inventory has been established. Up to a total of

50 radionuclides may be considered. The default 1ibraries for use in Level 1
contain information on 100 radionuclides. Several of these radionuc)ides
(shown in Table 2.1-3) are 1isted with a +D (plus daughters) designation.

For these radionuclides, the energies of the short-1ived daughters in
equilibrium with the parent radionuclides are included in the organ dose
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and external dose calculations. Feor other radionuclides, chain decay
calculations are performed and daughters are permitted to reach their
equilibrium values.

Level 1. The inventory is restricted to radionuclides appearing in
Table 2.1-3.

Levels 2-3. Dose conversion factors are created for up to 100 radio-
nuclides defined in the "environment." Different radionuclides than those
included in the reference "enviromnment" may be included at this level of
operation. Subsequent scenarios are restricted to this set of radionu-
clides.

2.2.3.4 Organ Selection

Level 1. Doses to the following organs may be considered: total body,
bone, lung, thyroid, and the lower large intestine (LLI) of the GI tract.

Levels 2-3. Dose conversion factors are generated for up to five organs
defined 1n the "environment". These organs can be selected from the allow-
able organs discussed in Section 4.5. Dose conversion factors are based on
data for each radionuclide in the radionuclide master 1ibrary (RMD._IB), the
organ data l1ibrary (ORGLIB) and transfer factor l1ibraries (FTRANSLIB,
GRDFLIS8, BIOAC). The user must determine 1f ORGLIB has sufficient data for
each selected organ.

2.3 Data Base

The user ic assisted in the appropriate use of the data base by the com-
puter program ONSITE. ONSITE asks the user questions that are applicable
to the scenarfo under construction. From the responses to those questions,
ONSITE selects the appropriate files from the data base. An understanding
of the detailed information which follews is not necessary for the suc-
cessful execution of ONSITE/MAXI1. The intend2d audience i1s those inter-
ested in the organization and content of the data base and Level 2 and
Level 3 users (defined in Section 2.2.2.1) who are defining a different
"environment."

The ONSITE/MAXI1 data base is composed of eleven data files. The relation-
ship of the data base to the computer codes is depicted in Figure 2.2-1.
RMDLIB 1s the master radionuclide 1ibrary containing chain decay and
translocation class information. The balance of the files con’.in dose
conversion factors for varfous pathways.
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2.3.1 Radionuclide Master Library for MAXI1 - RMDLIB

The radionuclide mister data 1ibrary (RMDLIB) contains all radiological
decay data used by MAXI. 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 chafns with the "+D" (plus
daughters) designatfon. Radionuclides in the first section are arranged by
increasing atomic number. The second section of the 1ibrary contains
radifonuclides organized into decay chains ordered under the radionuclides
highest in the chain. RMDLIB contains about 280 entries.

The first record of the library contains 80 characters of descriptive
information used as fdentification in the input data report printed by
MAXI1. The balance of the data records have the following information:

Column 1 =~ Alphabetic element symbol
Column 2 - Atomic weight, also metastable (m) and/or plus daughters
(+D) designation

Column 3 - Radiological ..alf-1ife, days

Column 4 - Index of relative position in decay chain
(0 1s highest position)

Column 5 =~ Index of precursor in decay chain (as identified 1n column
4 of the precursor)

Column 6 - Branching ratio for primary precursor

Column 7 - Index of alternate precursor in decay chain

Column 8 - Branching ratio for alternate precursor

Column 9 - Translocation class assignment for soluble state of
element

Column 10 - Translocation class assignment for insoluble state of

element

Translocation refers to the rate at which radionuclides 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
translocation indices used in RMDLIB refer to the following classes as
defined in ICRP (1966):

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

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

Index 3 ¢ (Clazz Y Maierials. A maximum clearance half-time of from
six months to a few years.

ONSITE/MAXI1 assumes that for inhalation all eiements ara 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




will be read by the ONSITE computer code and applied to each organ
according to the above assumption. The default translocation assignments
may be modified by the user during scenario creation.

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 listi, * of the library is located in Appendix 1.C. ONSITE

reads a shortened version of RMDLIB containing only those radionuclides
jefined for the onsite disposal environment entitied RMDONS (1isted in
Appendices 1.C and 2.A).

2.3.2 Leaf Mechanism Dose Rate Factors - FILE20

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 !s arranged into sets of records for
each year. The sets are delimited by a blank record. The file organiza-
tion, corresponding MAXI1l variable names, and FORTRAN formats of FILEZ20, are
as follows:

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

Line 2 e Type descriptor, ID;
number of years of data, NYRL;
number of isotopes, NISOL;
number of organs, NORGL; (5X, A4, 375).

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

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

Line A e Blank line

Next NISOL lines e One 1ine for each isotope (1) containing:
element symbol as in the master radio-
nuclide 1ibrary, ELTLS(1);
atomic number as in the master radio-
nuclide 1ibrary, AWLS(1);
dose rate factor for KOR LS(j) where
j ranges from one to NORGL,

DINCL(k,1,3);
(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
lower large intestine of the GI tract. Consumption parameters fncluded 'n
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the dose conversion factors are l1isted in Table 2.1-1. The radio~uclides
considered are 1isted in Table 2.1-3. The first page of this default file
is printed in Appendix 1.C. A complete 1isting of the default file is
given in Appendix 2.A.

When creating a new "enviromment," the computer code MAXI2 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. Instructfons for executing MAXI2 are given in Section 3.1.2.
MAXI2 outputs leaf-mechanism dose rate factors to the file assigned to
logical unit 20. The MAXI2 input file that generated FILE20 for the onsite
disposal "environment” is 1isted in Appendix 2.B.

2.3.3 Sofl Mechanism Dose Rate Factors - FILE21

The file assigned to logfcal unft 21, called FILE21, contains "environment"
-specific sofl-mechanism dose rate factors for 1 pCi per square meter in
sof1. 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 varfable names, and FORTRAN formats of FILE2]l 1s as fol]-ws:

Line 1 e Descriptive title, TIT21; (20A4).

Line 2 e Type descriptor, ID;
number of years of data, NYRS;
number of isotopes, NISOS;
number of organs, NORGS; (5X, A4, 315).

L'ae 3 e Index of organs, KORGLS(1),
for 1 ranging from one to NORGS; (515).

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

Line A e Blank line

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

DINCS(R)":J);
(A2, A6, SE12.2).
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FILE21 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. Consumption parameters included in
the dose conversion factors are 1isted in Table 2.1-1. The radionuclides
considered are listed in Table 2.1-3. The first page of this file is
printed in Appendix 1.C. A complete 1isting of the file is in Appendix 2.A.

MAXI2, a special version of the FOOD computer (Napier et al. 1980), gen-
erates thie file. The user is referred to the FOOD program documentation
for detatled information. Instructions for executing MAXI2 are located in
Section 3.1.2. The input submitted to MAXI2 to generate the FILEZl is
given in Appendix 2.B. MAXI2 prints a report of input parameters and
outputs sofl-mechanism dose rate factors to the file assigned to logical
unit 21 in the format described above.

2.3.4 Surface External Exposure Mechanism Dose Rate Factors

The file assigned to logical unit 22 contains external dose rate

factors. Two files are available for considering surface contamination in
the onsite disposal "environment." These files are baced on the location
of the waste. The files are:

"PLANSOURC" - An infinite plane of sofl contamination,

"ROOM" - surface contamination on the walk, floor, and cefling
of a room.

The organization, corresponding MAXI1 variable names, and FORThn. formats
of these files are as follows:

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

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

Next NISOX Tines e For each isotope (1):
element symbol as in master radionuclide
litrary, ELTX(1);
atomic number as is master radionuclide
1ibrary, AWX(1i);
external exposure dose rate factor, DFXT(1);
CA2, A6, E7 1).

The data files "PLANSOURC" and "ROOM" are printed in Appendices 1.C and
2.A. When establishing a new "environment," the user may use the ISOSHLD
(Engel et al., 1966; Simmons et al. 1967), MAXI2, or other compatible com-
puter 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. MAXI1l anticipates external dose rate factors in
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units of mrem/yr per pCi/mz. Both "PLANSOURC" and "ROOM" were generated
using the ISOSHLD computer program.

2.3.5 Inhalation Dose Rate Factors - FILEZ23

The file assigned to logical unit 23 called FILE23, 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 recurd contains data
on up to five organs. The file organization, corresponding MAXI1 varfable
names, and FORTRAN formats of FILE23 are as follows:

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

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

This set of records {ollows for each radionuclide(k), a total of NDI sets:

Line A e Element symbol as in the master radio-
nuclide 1ibrary, ELTD;
atomic number as in the master radionuclide
1ibrary, AWD;
number of years of data solubility
class 1, NI1;
number of years of data solubilfty
class 2, N2;
number of years of data solubility
class 3, N3;
(A2, A6, 2X, 315).

Next N1 lines e For translocation class 1, one record con-
tains inhalation dose rate factors for five
organs (j), DIN(1,1,§); (10x, SE10.2).

Next N2 lines e For translocation class 2, one record con-
tains inhalation dose rate factors for five
organs (j), DIN(2,1,j); (10x, %E10.2).

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

e

The file contains dose rate factors of 130 radionuclides for five organs
for a varying number of translocation classes and a varying nunber of
years. The organs are total body, bone, lungs, thyroid, and the lower
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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 s located in Appendix 2.A. FILE23 fis
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. The input to DACRIN that
created FILE23 is shown in Appendix 2.D.

2.3.6 Aquatic Foods Dose Rate Factors - FILE24

The file assigned to logfcal unit 24, called FILE24, contains "environment"
-specific aquatic foods dose rate factor for 1 pCi per 1iter of river
water. 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 varfable names, and FORTRAN formats of FILE24 are
as follows:

Line 1 o Descriptive title, TIT24; (20Md).

Line 2 e Type descriptor, ID;
number of years of data, NYRA;
number of isotopes, NISOA;
number of organs, NORGA; (5X, A4, 3I5).

Line 3 e Index of organs. KORGA(1),
for 1 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 e Blank line

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

(A2, 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. Consumption rates are given in
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Table 2.1-2. Radionuclides included are listed in Table 2.1-3. The first
page of this file is printed in Appendix 1.C. A complete 1isting of the
file is located in Appendi» 2.A.

FILE24 is generated by the MAXI3 computer code. MAXI3 is a special version
of the ARRRG computer code (Napfer et al. 1980). The user is referred to
that document for detailed information. Instructions for executing MAXI3
are given in Section 3.1.2. The fnput to MAXI3 that generated the aquatic
foods dose rate factors in FILE24 is given in Appendix 2.C.

2.3.7 Drinking-Water Dose Rate Factors - FILE25

The file assigned to logfcal unit 25, called FILE25, contains "environment"
-specific drinking-water dose rate factors for 1 pCi per 1iter of drinking
water. Each record of the file contains dose rate factors of one radfonu-
clide for selected organs. The file is arranged into sets of records for
each year. The sets are delimited by blank records. The file organiza-
tion, corresponding MAXI1 variable names, and FORTRAN format of FILE2S are
as follows:

Line 1 e Descriptive title, TIT25; (20Ad).

Line 2 e Type descriptor, ID;
number of years of data, NYRW;
number of isotopes, NISOW;
number of organs, NORGW; (5X, A4, 31I5).

Line 3 e Index of organs, KORGW(1),
for 1 ranging from 1 to NORGW; (5I5).

The following set of ~ecords follows for each year of data (k); a total of
NYRW sets:

Line A ¢ Blank line

Next NISOW Tlines e One 11ne for each isotope (i) containing:
element symbol as in the master radio-
nuclide 1ibrary, ELTW(1);
atomic number as in the master radfo-
nuclide 1ibrary, AWW(1i);
dose rate factor for KORGW(j) where
J ranges from one to NORGW,

(A2, A6, 5E12.2).

—_—

FILE2S 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. Consumption rates are given in
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Table 2.1-2. The radionuclides considered are 1isted in Table 2.1-3. The
first page of this file 1s printed in Appendix 1.C. A complete 1isting of
the file is in Appendix 2.A.

The computer code MAXI3 generates FILE25. 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 3.1.2. The MAXI3 finput file that generated the dose rate
factors in FILE25 is given in Appendix 2.C.

2.3.8 Buried Waste External Dose Rate Factors

Three files are available for considering burfed waste in the onsite dis-
posal "environment." The files are based on the location (relative depth
from the surface) of the waste. The three optional files are:

"WOLSOURC" - 1infinite surface slab source (waste thickness of 1 m)

"BURIEDHF" - infinite slab source buried in sofl with an overburden
depth of 0.5 meters (waste thickness of 1 m)

"BURIEDI" -~ infinite slab source buried in sofl with an overburden
depth of 1.0 meters (waste thickness of 1 m)

ONSITE assigns the appropriate file to logical unit 27 based on the waste
location selected by the user. 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 radionuclide. The file organiza-
tion, corresponding MAXI1 variable names, and FORTRAN formats of the
optional files are as follows:

Line 1 e Descriptive title, TIT27; (20A4).

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

Next NISODX 1ines e For each isotope (1)
element symbol as in master radionuciide
1ibrary, ELTDX(1);
atomic number as is master radionuclide
1ibrary, AWDX(1);
dose rate factor in afr, DFDXT({);
(A2, A6, E7.1)

The three onsite disposal "environment" files are 1isted in Appendices 1.C

and 2.A. These files are created by the ISOSHLD (Engel et al. 1966;
Simmons et al. 1967) computer program.
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3. PROCEDURES

User instructions and technical details on use of the ONSITE/MAXI1 software
package are presented in this section. Instructions are given for user
interaction with each of the computer codes. Detailed information on input
parameters is included for reference. Outputs from the computer programs
are described. Five sample problems are included with a discussion of the
hand calculations performed to verify the correct operation of the computer
code. Program-generated error messages and corresponding corrective
actions for the ONSITE and MAXI1 computer codes are also listed.

This section is written primarily for the user who interacts with the
ONSITE program to execute one of the scenarios presented in Section 2.1.3.
Before interacting directly with the other codes in the software package,

the user should be familfar with Section 2.2, Computer Implementation.

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

<cr> e These symbols indicate that the keyboard key
labeled RETURN should be pressed when encoun-
tered in the manual. This is analogous to the
carriage return for those of you more familiar
with typewriters than computers.

boldface e Boldface print designates information entered
at the terminal by the user. NOTE: In the
appendices, information entered by the user is
underlined.

CAPITAL LETTERS e When capital letters in boldface type are en-
countered, the user should type in the boldface
letters exactly as shown.

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

3.1 User Instructions

The ONSITE/MAXI1 software package is installed on the Brookhaven CDC 6600
MFA and 7600 MFZ computers. It is necessary to obtain an account name,
password, and problem number to use this computer. The usar {is responsible

for obtaining the above privileges to access the ONSITE/MAXI1 software.

Three levels of software operation are presented in Secticen 2.2.2. At
Level 1, the ONSITE program is used to establish and exercise a scenario
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within the context of the "enviromment" described in Section 2.1.2. At

Level 2, a different "environment" can be established with the MAXIZ and
MAXI3 programs. At Level 3, the user interacts directly with the MAXI1

program to set up scenarios for an "environment" created with MAXI2 and

MAXI3 programs.

The following three subsections correspond to these levels, respectively.

3.1.1 Creating and Executing a Scenario - ONSITE (Level 1 User)

To establish and execute a scenario, the user need only type

ATTACH,PROCFIL, ID=ONSITE,MR=1 <cr>
BEGIN,ON <cr>

to access the interactive program.

ONSITE first introduces itself and displays general instructions on use of
the program. A menu describing the available scenarios is displayed. The
five scenarios are:

(1) External-Exposure Scenario

(2) External-Exposure Plus Inhalation Scenario
(3) Agricultural Scenarios

(4) Irrigation/Drinking-Water Scenario

(5) User-Defined Scenario

A brief description of the selected scenario is displayed. The user may
change the scenario selection at this point. This allows the user to
interactively review all scenario descriptions before making a final deci-
sfon for a specific simulation.

The user is queried for a descriptive title, the start time of the simula-
tion, and the level of detail presented in the output reports. The user
may execute the scenario as it was described in Section 2.1.3 or modify
parameters associated with exposure pathways included in the selected
scenario. If changes are to be made, ONSITE will set parameter values
based on the user's response to questions. Default values are displayed
for each parameter, and the user's input is tested to determine if it is
within bounds. Before the user is asked to supply the inventory, an
opportunity is provided to review all of the entered parameters. This
enables the user to correct any mistakes or make changes.

When the user is satisfied with the parameter seiection, the source term is

entered by radionuclide. Radionuclides should be selected from Table 2.1-3.
MAXI1 accepts radionucl ide names only as they appear in RMDONS, listed in
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Appendix 1.C.9. Inhalation exposure calculations require a translocation
class assignment for each organ for each radionuclide. Default assignments
have been made. The user may review and/or modify these assignments. The
concentration of the radfonuclides in the source term may be entered in
various units selected by the user. A screen report of the inventory is
displayed when the user has completed inventory input. The user is then
allowed to 1) modify the displayed inventory, and then 2) add radionuclides
to the inventory.

ONSITE provides assistance to the user during scenario creation. This
manual should not be necessary during normal executions. The following
features are incorporated into the ONSITE software:

e Parameter descriptions and default values for each of the five
scenarios are stored in the code.

e Only applicable parameters are reviewed for each scenario.

o (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 logically establishes required
parameter values.

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

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

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

e Review of collections of parameters (e.g., agricultural and/or inhala-
tion pathway parameters may be bypassed during scenario modification).

e Radiological inventory input is tested against a shortened version of
the master radionuclide 1ibrary, RMDONS. This establishes that infor-
mation is available in the data base for the source term in question
and that the user entered the radionuclide name in a recognizable
form.

e Radiological inventory input is tested against the previously entered
input to ensure that an entry is not duplicated.

e Upon the completion of input, the radiological inventory is displayed.

The user 1s given the opportunity to first modify and then add to the
inventory.
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e Default organ translocation classes are assigned.
e Input is free-formatted as specified in ANSI-FORTRAN-77.

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

Upon completion of the ONSITE program, the user is asked to supply a CODC
account name and problem number. This information is used to prepare
control statements for the MAXI1 execution. The MAXI execution file
created by ONSITE will be in the user's work area under the name TAPE7.

The user should then enter the following command:
BEGIN, DONE <cr>

This command wil1l catalog the execution file, submit the file to the MFZ
computer for processing, and prepare the work area for another run.

The user will be prompted to enter a unique filename in the following
manner:

F FILENAME FOR SCENARIO: filename <cr>
The user is then asked to supply a unique read key for the file as follows:
R READ KEY FOR FILE: readkey <cr>

This key will protect the user's account name and problem number. The
MAXI1 execution file will be stored as a permanent file under the name
specified by the user. The permanent file will have an ID of ONSITE and a
retention perfod of ten days. This two-step procedure allows the user to
access the input file prior to execution.

Because of extended core memory requirements, there may be a delay in the

MAXI1 executions. When the files have been executed, (the job names will

appear under OUTPUT FILES in the FILES command response), the user may use
the SEND command procedure to direct output to the RIE terminal in S$SS-056.
To start the procedure, enter:

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

The user should enter the jobname as it appears in the FILES command
response. The SEND procedure then requests a name that will 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>

3.1.2 Creating an "Environment" - MAXI2 and MAXI3 (Level 2 User)

MAXI2 is a specifalized version of the FOOD (Napier et al. 1980) computer
program. MAXI3 {s a specfalized version of the ARRRG (Napfer 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

* Only the following NAMELIST parameters are used by MAXI3:

NEXT KORG USAG
KPTHWY PLIFE ISALT
T2 HLDUP

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

e Special versions of the data libraries used by MAXI2 and MAXI3 are
fncluded in the ONSITE/MAXI software package. These libraries contain
information in the radfonuclides 1isted in Table 2.1-3. The library
FTRANSLIB contains elemental deposition velocities to account for
deposition of resuspendgd radifsctive materials. Transfer coeffi-
cfents in FTRANLIB for “H and **C are taken from Regulatory

Guide 1.109 (U.S. NRC 1977). The libraries included in this package
are:

RMOL IB BIOAC
ORGL IB FTRANSL IB
GRDFLIB

RMDLIB is also used by MAXI1.

¢ Files must be assigned to the following logical unit devices to obtain
dose rate factor output:




Logical Corresponding

Unit No, File Description ONSITE/MAX] File
20 MAXI2 leaf mechanisms FILE20
21 MAXI2 sofl mechanisms FILE21
22 MAXI2 surface external mechanisms PLANSOURC
24 MAXI3 aquatic food-product mechanisms FILE24
25 MAXI3 drinking-water mechanisms FILE2S

MAXI2 and MAXI3 will print reports of input parameters. Output file
organization is presented in Section 23. Output reports (as provided by
FOOD and ARRRG) are not printed.

Sample input files to MAXI2 and MAXI3 and 1isted in Appendices 2.B and 2.C,
respectively.

The ONSITE/MAXI1 data base contains the "environment" described fn Section
2.1.2. File names generated by MAXI2 and MAXI3 must not conflict with
those currently in the data base. It is suggested that all files be
renamed so that the different "environment" can be established without
sacrificing the integrity of the ONSITE/MAXI data base.

3.1.3 Interacting Directly with MAXI1 (Level 3 User)

A user may establish a scenario by interacting directly with the MAXI1
computer program. Because of the complexity of the MAXIL input parameters,
the user must have a thorough understanding of MAXI1 theory and coding
before attempting this interaction. Al11 necessary information for MAXI1
execution 1s included in this manual. The user is referred to Sections 2.2,
23, 3.2, 4.4 and 4.5 for further information on executing MAXII.

3.2 Input Parameters

Information in this section s not necessary for successful execution of
the ONSITE program. It is included for reference. The default parameter
values assigned to each scenario are given in Table 3.2-1. The input
variables for ONSITE/MAXI1 are described in Table 3.2-2. The name of each
parameter is followed by the number of elements (and specification if it is
an array), the data type classification, and a description. The parameter
description includes the function of the parameter, the dimensional units,
and the minimum and maximum allowable values 1f applicable. The parameters
are listed in alphabetical order.
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Table 3.2-1. Scenario Default Parameter Values

External Irrigation/
External Exposure and Drinking

e Exposure _Inhalation Agricultural __ Mater User Defined
a ys:

External Exposure
to Buried Waste
(IEXT) 1 0 0 0 1

External Exposure
to Surface Waste

(ISUR) 0 1 1 1 1
Food Consumption
(IFOD) 0 0 1 1 1
Orinking Water
Consumption (IWAT) 0 0 0 1 1
Aquatic Food Product
Consumption (IARG) 0 0 0 0 1
Afr Submission
(IAIR) 0 0 0 0 0
Hours of Exposure:
To External 2000. 2000. 2000. 2000. 8766.
To Inhalation 0 2000. 2000. 2000. 8766.
wWaste Dilution
Factor .2 2 2 1.0 2
Resuspension Model: NA Anspaugh Anspaugh Anspaugh Mass loading
Age of contami-
nation (yrs) NA 0 0 0 -1

Thickness of sur-
face scil layer
avatiable (cm) NA 1.0 1.0 1.0 NA

Fraction of Dfet
Grown on Site 0.0 0.0 0.0 1.0 1.0

Years of Prior
Irrigation of

Site 0 0 0 10 0
Selected Organs Total Total body, Total body, Total body, Total body.
body bone, lungs, bone, lungs, bone, lungs, bone, lungs,
thyroid, thyroid, thyroid, thyrotd,
GI tract GI tract GI tract GI tract

No. of Years
After Waste is

Disposed That:
Scenario Begins 0 0 0 0 0
Scenario Ends 50 50 50 50 50
Site Size (ha) 1.0 1.0 0.05 1.0 1.0
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Parameter
—Name

AGE

AREAEX

AREAIN

AWI

DEN

ELTI

FRSIZ

122

Table 3.2-2.

NAMELIST
Set/No. Array

Elements

INPUT

INPUT

INPUT

(100)

INPUT

(100)

INPUT

INPUT

ONSITE/MAXI1 Parameter Descriptions

Data Type
Real

Real

Real

Alpha

Real

Alpha

Real

Integer

3.8

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
calculated by ONSITE based on the
size of the site, FRS1Z., (Default
value is 1.0)

Area correcticn factor for internal
pathways to account for the limited
exposure potential from smaller
disposal sites. This parameter is
calculated by ONSITE based on the
size of the site, FRS1Z. (Default
value is 1.0)

Two-character element symbol of
each radionuclide in the source
term.

Mass-loading model. Soil density
in grams per cubic meter. (Default
value is 1.0E+6)

Atomic number of this radionuclide.
Input may be up to six characters
in length and include metastable
(m) and daughter (+D) designation
(e.g.» TEL1Z7TmD).

Disposal site size in terms of
fractional hectares. (Default
value is 1.0)

Index of source computer program of
the external dose rate factors in
the file assigned to logical unit
22:

0 - ISOSiLD

1 - MAXI2



T.b]. 3 02.21

Parameter
—Name

IARG

IEXT

IFOD

IMO

INHAL

ION

IouT

NAMELIST
Set/No. Array
Elements

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

Data Type

Integer

Integer

Integer

Integer

Integer

Integer

Integer

3.9

INSITE/MAXII Parameter Descriptions - Continued

Description

If 122=0, MAXI1 will set XFACT =
5.844E-11. If 122=1, MAXI1 will
set XFACT = 1.0. (Default value
is 0)

Consumption of aquatic food pro-
ducts from a contaminated river
pathway:

0 - pathway not selected

1 - pathway selected

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 frrigated. (Default
value is 6)

Inhalation from resuspension
pathway:

0 - pathway not selected

1 - pathway selected

Control parameter set to indicate
that fnput was created by the ONSITE
program. Used to control parameter
printing 1n QAPAGE. ION s set to

1 by ONSITE. (Default valve is 0)

Output class index:

0 - print tables of maximum annual
doses per organ with radio-
nuclide and pathway contribu-
tion



Parameter
Nome

IRR

IRS

ISUR

Im

172

NAMELIST
Set/No. Array
Elements

INPUT

INPUT

INPUT

Data Type

Integer

Integer

Integer

Integer

Integer

3.10

ONSITE/MAXI1 Parameter Descriptions - Continued

Description

1 - prints above table and a run-
ning summary of the annual
doses 1isted by organ and
total only

2 - prints above summaries and
gives all annual tables by
organ, pathway, and radfo-
nuclide

Number of years irrigation accumu-
lates radionuclides on the site
prior to begirning the dose calcu-
lation.

Index of the selected default
scenario:
1 - external exposure
2 - external exposure plus inha-
lation 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 - selected
If this parameter is set to 0,
XFACT will be set to 1.0 in MAXI1.
(Cefault value 1s 1)

The year after waste disposal when
intrusion occurs and the annual
dose calculation begins. This
parameter allows for correc* chain
decay of source term. (Default
value is 1)

Number of years of annual dose
calculations. The maximum allowed
is 49 + ITl., (Default value is 50)



Table 3.2-2.

Parameter
—Neme

IWAT

KORG

M3M2

NIN

NORG

QI

RF1

NAMELIST
Set/No. Array
—Elements

INPUT

INPUT
(5)

INPUT

INPUT

(100)

(100)

(100)

INPUT

Data Type
Integer

Integer

Integer

Integer

Integer

Real

Real

Real

Real

3.11

ONSITE/MAXI1 Parameter Descriptions - Continued

Description =

Drinking water ingestion from well
water pathway:

0 - pathway not selected

1 - pathway selected

Indices of selected organs.
Indices must be arranged in
ascending order as discussed in
Section 4. Total body must be
included.

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 is 1)

Number of radionuclides in the
source term. ONSITE calculates
this number.

Number of organs to be consfdered.
Total body must aiways be con-
sidered as one of the five selected
organs. NOTE: 1< NORG <5.

Contamination deposited on the
site at start of ca\~ulation.
Units as specified Ly M3M2,

Irrigation/river release source
term in units of pCi/L. May be
used in Scenarios 4 and 5.

Drinking water source term in units
of pCi/L. May be used in Scenarios
4 and 5.

The fraction of total roots in top
15 cm of the soil. (Default
value s 1.0)
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Parameter
—Name

RF2

RINH

RIRR

RPF

RPF1

RPF2

SRDIL

XDPT

XF2

NAMELIST
Set/No. Array
—£Elements

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

Input

Data Type

Real

Real

Real

Real

Real

Real

Real

Real

Keal

3.12

ONSITE/MAXI1 Parameter Descriptions - Continued

_Description

The fraction of total roots enter-
ing the buried waste below the top
15 cm plow layer of soil. (Default
value 1s 0.0) Note: RF1+RF2 <1.0.

RINH modifies the hours of inhala-
tion per year from 8660 hours per
year to case-specific values and
modifies breathing rate. ONSITE
asks for the number of hours of
inhalation per year and computes
this number.

Irrigation rate in liters per
square meter per month. (Default
value is 0.0 - no irrigation)

This parameter value is calculated
by ONSITE (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 is 1.0)

Fraction of the total diet grown on
the site. (Default value is 1.0)

Inventory dilution factor. (Default
value is 1.0)

Anspaugh resuspension model. Frac-
tion of the soil plow-layer thick-
ness available for resuspension.
(Default value is 0.067)

Number of hours of external expo-
sure to surface contamination.

This parameter will modify XFACT by
XF2/8766 in MAXI1. (Default value
is 2000)



Table 3.2-2. ONSITE/MAXI1 Parameter Descriptions - Continued

NAMELIST
Parameter Set/No. Array
Name  __Elements = Data Type Description
XMLF INPUT Real Mass-loading resuspension model.

Mass-loading factor in grams per
cubic meter. (Default value
is 1E-4)

The reference "environment" used to calculate the dose factor files in the
data libraries is based on a uniformly contaminated site of 1 ha. To
modify the default site area for consideration of smaller sites, the user
is asked to enter the site size in terms of fractional hectares. As an
example, if we wish to mogel a site_of 150 m”, we would enter a fractional
site size of 0.015 (150 m“/10,000 m?). The site area correction factor
automatically applied by the ONSITE computer program to the ingestion and
inhalation pathways is 0.25 as shown in Figure 2.1-1. This factor }mplies
that only 25% of the total annual diet is raised on a site of 150 m“ and
that the local air concentration resulting from resuspension is 25% of that
resulting from a larger (1 ha) site. For direct exposure, the site area
correction factor applied by the ONSITE computer program for this case is
about 0.5 as shown in Figure 2.1-3. This fac&or implies that the direct
exposure source strength from a site of 150 m“ is 50% of the source
strength resulting from an infinfte slab or plane. In addition to applying
the site area correction factors, the user may still modify the hours of
exposure and the other scenario-specific pathway assumptions.

3.3 Qutput Descripiions

ONSITE produces a system execution file containing logical unit/file
assignments, the system command to execute MAXIl, and input for MAXIl
defining the scenario specified by the user while interacting with ONSITE.

MAXI1 generates a printer report that contains a complete description of
parameters and their values and tables of maximum annual doses per organ.
The user may select from three levels of detail in the results reporting:

e tables of maximum annual doses per organ with radionuclide and
pathway contribution

e the tables listed above and a running summary of the annual doses
1isted by organ and total only

e the above summaries and all annual tables by organ, pathway, and
radionuclide.
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The parameter IOUT controls printer report selection. Usually IOUT=0 will
provide the user with adequate results. Examples of output from MAXIl are
included for each of the sample problems in Section 3.4.

3.4 Sample Problems

Five sample problems are presented and discussed to assist the user in
various types of executions. An attempt has been made to cover a typical
range of scenarios for which the code package was intended. The complete
set of input and output for each of the sample problems is 1isted.

3.4.1 Sample Prcblem One

The first sample problem is designed to exercise the external-exposure
scenario. For this sample problem, a 1icensee is assumed to dispose of

500 of radioactive waste in a "riif area onsite. The waste is assumed
to contain an average of 0.1 Ci/m” of OCo buried to a depth of 0.5 m over
a l ha site. The sample problem is to determine the doses to an intruder
10 years after the wastes are burfed. The solutfon is found by running the
ONSITE default external exposure scenario for subsurface waste with default
exposure conditions and the ““Co waste inventory. A summary of the ONSITE
interactive session used to develop the runstream for Sample Problem One is
shown in Figure 3.4-1. The output resulting from this sample problem is
shown in Figure 3.4-2. The maximum annual total-body dose to the intruder
resulting for this sample problem is about 0.04 rem/yr. Hand calculations
were performed for this sample problem. The results verified the code
operation in calculating radiocactive decay, soil concentrations, and total-
body dose for the external-exposure pathway.

3.4.2 Sample Problem Two

The second sample problem is designed to exercise the external exposure
plus inhalation scegarfo. For this sample problem, a 1;§anseg is assumed
to dispoge of 500 of waste onsite containing 0.1 Ci/m of ““Co and

0.01 Ci/m” of “YSr+D  The wastes are assumec to contaminate a 1 ha site.
Default conditions for resuspension are assumed except that tha intruder is
assumed to be exposed for 3000 h/yr instead of 2000 h/yr. Sample Problem
Two is to determine the doses to the intruder 10 years after the wastes are
buried. The solution is found by running the ONSITE external exposure plus
inhalation default scenario with the specified conditions and waste inven-
tory. A summary of the ONSITE interactive session used to develop the
runstream for Sample Problem Two is shown in Figure 3.4-3. The output
resulting for this sample is shown in Figure 3.4-4. The maximum annual
doses resulting for this sample problem are about 16 rem/yr to total body,
22 rem/yr to bone, 37 rem/yr to lung, 16 rem/yr to thyroid, and 16 rem/yr
to GI (LLI).

3.14



FERRRBRARIRRRRERRERRARESRARRRIRRRERERREERERIRRARIRRRRRRRRERIRRRRRRIRIRRRIRY

CEESSESSZSZSSEESEES

ONSITE/MAXI

This interactive program will assist you in the creation
of scenarios for assessment of onsite disposal of low-
level waste. Doses to man through the specified pathways
will be simulated by the computer program MAXI.

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

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

FRARRERARRREEARARRARAARTRAVIARERRIIRIRERRRRIIRRRERRRRRRRRERERRRRRERRRRRR IR RS

BRERREAHRRRARARRRAAENRARA RN RRRRA AR ORI RRRERERNRRRRRRRRRRR AR RY
#
1) If the default condition 1s selected, you need only
press <return>. YES-or-NO questions are desfgnated 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
3 1imits and 1f they are not accepted you will be asked to
“ supply another value.

#

#

#

#

#

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

T Ve Ve W Ve Ve e R VR YR W W W

FREFHARARARAERARRIRRRERARRERRRTRARARRRIORRRRRRERRARRARARIRRARRORARR ARy
FEREERRAERRRARARARRRARRRRR R RRRRRERRRRERRRRRRRRRRRRRRERRRERR IR AR RY

3 #
# The foliowing scenarfos have been defined:

o #
- 1 - External exposure B
3 2 - External exposure plus inhalation from resuspension #
& 3 - Agricultural activities #
£ 4 - Use of well water for irrigatior and drinking water B
= 5 - User-created scenario #
# “
# #
# To select a scenario or for additional information 3
# on a scenario enter 1, 2, 3, 4, or 5: 1 <cr> &
# #
BARBARRBRAARRRABRRRARI R AR R RARRRERRRA R RRIRET AR R HY

Figure 3.4-1. Sample Problem One Interactive Sessfion
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SCENARIO 1: External Exposure

This scenario can be used alone or as part of Scenarics 2
and 3. Occupationai conditions of 2000 h/yr of external
exposure are assumed. Waste may be located on the surface
buried at 0.5 m, buried 2t 1.0 m, or stored.

Scenario 1 is now selected. Do you wish to change
this selection (N/Y): <cr>

W e e YR R e Ve e e W W W
WV Ve W Ve e e Ve Ve Ve Ve W W

FRRRERARRRRBRRRRARRRRRIRRRRERRARRARRRRRERRAR AR RRERRRRRRRRRRRRRRRIRRRRRRA IR E
FREGREARRARRAARRRRRARARRRRRRARRRIR IR RRARIRRERER RN RRRRRARRRRRRRERR IR AR

Enter a descriptive title to identify this case:
SAMPLE PROBLEM ONE

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

BRARRRARARARRRRRE RN RRRARRRPRARRRRR IR IRRRF AR RRRERERRRRRRRRRAR AR AR ARRN AR RY
FRRABBHRRRBARARIRERRRERRRRRRRRRARRRRRRRRRARARRRRRRRARRRRRRRRRRERERR IR R

B @

#
# This scenario begins 1 years after the waste is #
# disposed. ¥
@ - - - - e ————————— #
# Do you wish to change this value (N/Y)? Y <cr> #
# #
# Enter new value: 10 <cr> #
“ #
# #
# This scenario will end 59 years after the waste is #
# disposed. OK? (Y/N) <cr> #
# #
BRERARRRAARBRARRARRRARRRAA RN IR IR BB IRERRBR AR

Figure 3.4-1. Sample Problem One Interactive Session (Continued)
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#
#
#
#
#
¢
#
#
B
&
#
#
#

FERRBRRRHRRERIRERRRRRERERRRRTRRRRRRRRRR AR ORA AR AR AR RAARE AR

Three types of printer reports are available:

0~ Tables of maximum annual dose per organ with radionuclide and

pathway contribution
1- Table above plus annual doses by organ and total

2- Table above plus annual doses by organ, pathway & radionuclide

The current selection is: 0

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

e W Ve W W W Ve W VR Ve R YR W

FRERARRRRRERBERRAARRRRRRRRERIRARERIRRRRRRRR AR RRBRR IR RRRRRR BRI RN Y

T Ve Ve Ve W VR e W Ve Ve W W W

In this scenario, wastes may be:

=0n surface
-Buried at 0.5 m
-Buried at 1.0 m
-Stored waste

5 WA -

The current selection is: 2

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

T Ve W Ve W Ve VR TR Ve Ve W W W

BRRREREERRRRERRRREIRRERRRERERERRRIRRRIARERRB R RRRRRRRRGRERRERRARRRRRRR AR HE

FEERRBERRRRRRRERRRRRRRRRRRRRRRERRRARRRRRRIRRRRERRRRRRRERRRERERRRRRRARRRERANY

B

#
#
#
#
#
#
#
<
#
#
&
#
#

e R s

Do you wish to modify any parameter values for
Scenario 1 (N/Y) ? <cr>

FRAREERERHRERRIRIRARRRERTRRNIRRERRRRI BRI RRRERARRRRRRARARRRRRRR IR RRY

Figure 3.4-1. Sample Problem One Interactive Session (Continued)
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The size of the site in terms of fractional hectares
(fe.» 10000 sq m), is 1.00

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

The inventory will automatically be adjusted by the
appropriate area correction factor for each exposure
pathway based on a site size of 1.00 hectares.

WOV R Ve Ve R W W W W W

E A 2 ==88=8===========t==888==========8:====8==8====8888=I='

Do you wish to review or change the above parameters (N/Y) <cr> #
FRARRRRREERRRRRRRRRRRBARRARERORRRIRRRRRERRIRRAR R RRRRARERRIRRER AR RO IAH

Te oW VR Ve Ve Ve VR e YR Ve TR W W

FRERHARARERRAARRAARABRRARRRRIIRRRRRRRRAR BRI RRARARAREBRRRRRARARRIIRRRRRIINY

»

The surface/buried inventory may be entered as:

- pCi
- uCi
- mCi
- Ci

B WA -

The currect selection is: 1

Do you wish to change this value (N/Y)? Y <cr>
Enter new value: 4 <cr>

T VR TR W W Ve Ve Ve e Ve Ve W W

#
&
&
#
&
#
#
©
#
#
#
#
#

FRERRERRERRRRRRARAERBARRRARIIRIRRRARA BRI R R ad
FERRERRERRABEARARARRERRRRRERBBERRRRARBARRRRIR BRI RRRRRAR IR BRI HH

The contamination deposited on the site at start of
calculation may be entered in the following units:
0 Ci /square meter
Ci /cubic meter
Ci /Kg of soil

1
2
The current selection is: 1

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

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

FERERARERRRERRRARGRREARRRTRRIRARIIIRRRIRRR RO BIRIRBIRIRR BRI BRI H

Figure 3.4-1. Sampie Problem One Interactive Session (Continued)
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The surface/burfed inventory dilution factor is: 0.20
(range = 0.0 to 1.0E+20)

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

e e N s T I S T S P S F S T T T 3

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

e OWE MR VR VR VR TR Ve W YR W W
T W Ve W VR Ve W R YR W Y W

BEERERRARRBRIRRRBRAIERI NI RRAORER AN ARRAR AR R R RRRAOR AR AR
FERERRRRARRRR I RARRRARANERIRRRRERRARR AR AR IR AR RRARRARAR AR RIR
The following questions pertain to the radionuclide
inventory. After inputting the inventory, enter

"99" for element name to signal to che program that
you are finished.

Press <return> when you have finished reading: <cr>

e We VR W W e Ve Ve VR YR Ve Y W
e W W W W VR W Ve Ve W We W W

L R R e F y sy T Y]
A s S S R Ry y st 1111111}
#

Enter new 2-character element (99=finished): CO <cr>

Atomic number input can be up to 6 characters long.
Include metastable (M) and daughter (+D) designation, (1.e., TE127M+D)

Enter atomic number: 60 <cr>

calculation (units: C{i /cubic meter } ¢ 1 <erd>

S 2 i A it 2 R 2 2 i3 33t 1 2 333ttt i P 2t 1 3 1 2 2 2 F 2 T 2 F T T3 T 3 3 3 5 T

#
#
#
#
#
&
#
l
#
&
&
#
Enter new 2-character element (99=finished): 99 <cr> &
©
#

#
#
#
#
&
“
#
# Enter the quantity of C060 buried at the site at start of
#
B
#
#
¥
#

BREERARERRRRRRRRERERT I RARARRRRRIIRRRRRRRRARRRBIRRRRR AR RERA R Y

Figure 3.4-1. Sample Problem One Interactive Session (Continued)
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# #
# Surface/Buried Drinking B
# Ci Irrigation Water B
# Radionuclide /cubic meter Ci N Ci N “
B - esscccssss | cccceccees “
& C060 0.10 0.00E+00 0.00E+00 #
© #
' 2 2 2 S 3 2 2 2 3 2 2 3 2 3 2 2t 2 2 2 F 2 3 2 2 2 2 2 2 2 2 2t 2 2 2 3 3+ 1T 3 3 2+ F 2 3 3+ S+ 2 2 3+ 2+ 2 2+ + % '
# Do you wish to review or change the above parameters (N/Y)? <cr> #
# Do you wish to add radionuclides to the above inventory? <cr> @
FRERERARERRRRRRRRRIRBRARRARARA AR BRI NI RRRRR AR R A Y

(The above interactive session generates the following file.)

account-name, STMFZ,CM160000,EC400,T177.
ACCOUNT, account-name,problem-number,problem-number.
ATTACH, TAPE20,FILE20, ID=ZZRNRC.
ATTACH, TAPE21,FILE21, ID=ZZRNRC.
ATTACH, TAPE24,FILE24, ID=ZZRNRC.
ATTACH, TAPE25,FILE25, ID=ZZRNRC.
ATTACH, TAPE22,PLANSOURC, ID=ZZRNRC.
ATTACH, TAPE27 ,BURIEDHF, JD=ZZRNRC.
ATTACH, TAPE10,RMDL IB, ID=ZZRNRC.
ATTACH, TAPE23,FILE23, ID=ZZRNRC.
ATTACH, ABS,MAXI1ABS, ID=ZZRNRC.
COPY, ABS, LGO.
RETURN, ABS.
MAP, OFF .
LDSET, PRESET=ZERO.
LGO.
{eor }
SAMPLE PROBLEM ONE
$INPUT NEXT=1,
IFOD=0, IARG=0, IWAT=0, IEXT=1,
ISUR=0, IAIR=0,
RPFl1= 0. » RPF2= 1.00 ’
RINH= 0.000000, DILF= 1.00 » XF2= ,200E+04,
M3M2= 1, INTRUD=0, 122=0,
ITl= 10, IT2= 59, NORG= 1, KORG(1)= 1,
SRDIL= .200 » FRSIZ= 1.00 » AREAIN= 1.00
AREAEX= 1.00 ’
I0UT= 0, ION=1, $END

1 0
C060 11311 1.00E+11 O. 0. 0.
{eor }
{eof }

Figure 3.4-1. Sample Problem One Interactive Session (Continued)
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MAAT - Maximum Annual Dosz Calculation Version VAX2.2 25-APR-84
Executed on 3-MAY-84 at 07:38:10 .
Case title: SAMPLE PROGLEM ONE

-

RADIONUCL IDE CHAIN L IBRARY USED: RADIONUCLIDE MASTER DATA LIBRARY /w TRANSLOCATION CLASSES, 6-APR-84 RAP
DOSE FACTOR FILES USED FOR THIS CASE:
*27 1SOSHLD EXTERNAL : ONSITE/SIOPORT EXTERNAL DRFS (BURIED AT 0.5 M) 9-APR

DOSES CALCULATED FROM 10 TO 59 YEARS FOLLOWING TIME ZERO

PATHWAYS INITIALIZED FOR DOSE CALCULATIONS: SPECIAL PARAMETERS INITIALIZED:
FARM PRODUCT INGESTION: OFF
INHALATION OF RESUSPENDED MATERIAL :OFF
AQUATIC FOODS INGESTICWN: OFF INVENTORY DILUTION FACTOR: 2.00E-01
DRINKING WATER INGESTION: OFF DECAY OF RIVER RELEASE SOURCE TERM NOT PERFORMED
CONTINUING ATMOSPHERIC DEPOSITION OFF DECAY OF AIR RELEASE SOURCE TERM NOT PERFORMED
EXTERNAL FROM BURIED WASTES OoNn SITE X/Q: 0.00E+00
EXTERNAL FROM SURFACE DEPOSITS: OFF SPECIAL INHALATION MODEL NOT 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 PRODUCT PARAMETERS USED:

FRACTION OF ROOTS IN UPPER SOIL: 0.10E+01 IRRIGATION RATE: 0.00E+00L/M**2/MO
FRACTION OF ROOTS IN BURIED WASTE 0.00E+00 MONTHS PER YEAR IRRIGATED: 6
FRACTION OF TOTAL DIET GROWN ON SITE: 1,00E+00 RIVER DILUTION FACTOR: 1.00E+00YR/L

YEARS CF IRRIGATION WITH CONTAMINAT-D WATER PRIOR TO
THE DOSE CALCULATIONS: 0
EXTERNAL EXPOSURE PARAME TERS USED:
RATIO OF EXTERNAL CONTAMINATION IN SURFACE SOIL TO SUBSURFACE SOIL 0.00E+00
NUMBER OF HOURS OF EXPOSURE TO EXTERNAL CONTAMINATION 2.00E+03
SURFACE DEPOSITS DRFS FROM ISOSHLD; MOUIFICATION FACTOR: 5.844E-11
ORGANS FOR WHICH DOSES ARE CALCULATED (SAME ORDER AS SOLUBILITIES GIVEN BELOW):

TOTAL BODY

INPUT PREPARED ev" éﬁ,“{‘ %ﬁ,..,.”mg’.‘ﬂt &
INPUT CHECKED BY g/ ¢~ M‘IJ_“““”“.:Z’S/.E(-

Figure 3.4-2. Sample Problem One Output
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RELEASE TERMS SOIL SOURCE  IRRIGATATION/AQUATIC DRINKI

NG WATER ATM. RELEASE

NUCL IDE ORGAN SOLUBILITY CLASSES (PCI/M**3) (PCI/L ) (PC1/Ls (CI/YR)

o &0 I 9 0 o 9 2.00E+10 0.00E+00 0.00€+00 0.00E+00

FRNERNRRERRRANRRNERNPLEASE NOTE ANY SPECIAL CONSIDERATIONS IN THIS SPACE®RSssssssssssssnusns

R R T T e sttt Il ™m

SOIL,AIR, AND WATER CONCENTRATION SUMMARY FOR THE YEAR 10

RADIONUCL IDE SURFACE SOIL DEEP SOIL AIR IRRIGATION DRINKING WATER
PCI/M2 PC1/M3 PCI/M3 PCL/L PCI/L
Q0 60 0.00E+00 5.35E+09 0.00E+00 0.00E+CO 0.00E+CO

SOIL.AIR, AND WATER CONCENTRATION SUMMARY FOR THE YEAR 59

RADIONUCL IDE SURFACE SOIL DEEP SOIL AIR IRRIGATION DRINKING WATER
PCI/M2 PCI/M3 PCI/M3 PCI/L PCI/L
Co 60 0.00E+00 8.38E+00 0.00E+00 0.00E+00 0.00E+00

SAMPLE PROBLEM ONE

MAXI, Version VAX2.2 25-APR-84 executed on 3-MAY-84 at 07:38:10
MAXIMUM ANNUAL DOSE SUMMARY FOR THE YCAR 10 FORTOTAL BODY

EXPOSURE PATHWAY

INGESTION INHALATION EXTERNAL AQUATIC FOOD DRINKING WATER
RADIONUCL IDE REM % REM % REM % REM % REM L]
Co60 0.00E+00 0 0.00E+00 0 3.96E-02 100 0.00E+00 0 0.00E+00 0
TOTALS INGESTION % INHALATION £ EXTERNAL % AQUATIC FOOD % DRINKING WATER % TOTAL
0.00E+C0 0 0.00E+00 0 3.96E-02 100 0.00€E+00 0 0.00E+00 0 3.96E-02

Figure 3.4-2. Sample Problem One Output (Continued)
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ONSITE/MAXI

This interactive program will assist vou in the creation
of scenarios for assessment of onsite disposal of low-
level waste. Doses to man through the specified pathways
will be simulated by the computer program MAXI.

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

T Ve Ve Ve Ve Ve Ve Ve TR W W W W
OV Ve TR e VR Ve W TR TR W e W

FERRARRERRRRARRRARRRRRRRRRRRRERRRRRRRRRRRRRIRRORR AR RRTIIRERERRRIRIR I Y
FEERRRRBRRERRERERRRRRERRRRRRRERRRRRARRRRRCRRRRRRORRRRRRRRRRR A RRR R RRRRIOY

1) If the default condition 1s 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 1s always listed first.

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

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

WOV Ve TR W Ve VR TR VR YR TR e W
W Ve Ve Ve Ve Ve Ve W Ve Ve W YR W

FRARRERERERRRRRRERRRRRRERRERRERERRRRRRRRRERRRRRRRRRRRARRRRaR BRI NINE
BERERRRRRAERRERRARRRRIRRRRERRRRRARAEARRRRIRRTIRRRRERRARRRRRRRRRRRRR AR RAHY

& B
# The following scenarios have been defined: ¢
“ =
# 1 = External exposure i
i 2 - External exposure plus inhalation from resuspension #
# 3 - Agricultural activities #
# 4 - Use of well water for irrigation and drinking water #
# 5 - User-created scenarfo #
# #
# #
B To select a scenario or for additional information #
& on a scenarfo enter 1, 2, 3, 4, or 5: 2 <cr> #
B @
BRRARRRRRARIRRERRRRERIRRRRRRRIRA BRI INRRR I RARR BRI RRRR AR IINY

Figure 3.4-3, Sample Problem Two Interactive Session

3.23



BAERRERRBEIERR BRI R RRRRR AR R ERI AR RIRERR AR AR
SC™NARIO 2: External Exposure plus Inhalation from Resuspension

This scenario assumes surface contamination results over a
limited area. The scenario defaults to 2000 h/yr exposure
to surface contamination and inhalation. The Anspaugh
resuspension model {is used. User may define the fraction
of sofl in the top 15 cm containing burfed waste (defaults
to 0.2).

Scenario 2 1s now selected. Do you wish to change
this selection (N/Y): <cr>

e Ve Ve VR Ve Ve Ve Ve Ve Ve Ve W W
e VR Ve VR Ve Ve Ve Ve e VR Ve W W

BRARRRTRRERRARRRRRIRARRRRRRRRRIRRE AR RRRERA AR ERRRRRRRRRERRERRR AR AR Y

FRERERRRRRIRARRRBIARRRRARRRARRRRRRRRRRRERRR R RRIRRRARRRRRERRRRRERERRRRI RN A
#

Enter a descriptive title to identify this case:

T W VR W VR W Ve e VR Ve W W W

&
#
£
#
#
4
# SAMPLE PROBLEM TWO <cr>
#
#
#
#
¢
#

BERARARAEAERRBRIRRBRRARBRRAR RN AR RRRRARERRRRR AR RRERERRRARERARRRRRR AR
FRRERRRAAERRRARERNR P ERIRIRRERERR R RRORRARRRRRRRRRIRER R R ERRNERRRRERR AR AE

# #
# This scenario begins 1 years after the waste is “
# disposed. #
F - e e e e ———————————————————————————————————————— <
# Do you wish to change this value (N/Y)? Y <cr> #
# Enter new value: 10 <cr> #
# #
# #
# This scenario will end 59 years after the waste is #
# disposed. OK? (Y/N) <cr> ¢
@ #
# #
# #
BERRERRERIRRAIEIRRIRIRAR BRI RRRRREE RN

Figure 3.4-3, Sample Problem Two Interactive Session (Continued)
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b

Three types of printer reports are available:

0- Tables of maximum annual dose per organ with radfonuclide and
pathway contribution

1- Table above plus annual doses by organ and total

2- Table above plus annual doses by organ, pathway and radionuclide

The current selection is: 0

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

e W VR Ve Ve Ve Ve Ve W e W W W
e Ve Ve Ve VR Ve e Ve Ve W Ve W

BEAARRERRARERRARERRRARARRRARR R ORRERAARRARRRRRRRRRRRRRR R RRRR AR ERER AR ARAY
FRRERRERRERRARRARARRBRRRERIRENERRARRRRRRIRRRR AR RN RRARARRRRRR AR AR

1 3 3 3t 1 2t T 1ttt T2 2t 2 2 2 2 2 2 2 3 2 2

Do you wish to modify any parameter values for
Scenarfo 2 (N/Y) 2 Y <cr>

FF T TSI 3 T T T E R T3 T3 2 T T 22 3 2 2 2 2 s P 2 2 R 2 2 R B B R R

Do you wish to review or change ext. exposure parameters (N/Y) Y <cr>

e W W W W Ve Ve W W VR W Ve W
e Ve Ve e VR VR W W W R WM W W

ERRBRERRRRRRARRRIRRIRIRAI AR AR EERIO RN RRARIRRRAA AR Y
BRRERARBRERERRIRRRARRBRARARRRRRARR AR AR ERARARERRERRRRARRRARRR AT

Did you use MAXI2 to generate a special external exposure
dose rate factor file for this scenario? (default=0)

0 - no

1 - yes

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

W oWe W Ve VR Ve e VR W VR W Ve e W
e Ve Ve W Ve Ve Ve Ve W Ve Ve W W W

BHRABBRRBRBARRRRRRARRATIRRIERRARERRRRRRRIRRARIRI BRI RRRRRRRRRRARIN

Figure 3.4-3, Sample Problem Two Interactive Sessfon (Continued)
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The number of hours of exposure to external contamination
per year is 2.000E+03 (range = 0.0 to 8766.)

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

Enter new value: 3000 <cr>

T OV Ve VR VR VR Ve W Ve Ve W Ve W
1
e VR VR VR Ve TR Ve TR W TR Ve e W

FRARARERRRRBRRRIRERRARRRRRRRRRRRRRRRRARRRERR R RERRERERRRRRERRR AR ERRTRA Y
ERRERABARBRRARRRRRRRARRRRRARREARRRRR IR RRIRRRRRRRRRERERERRRRRRRRRE AR AN

ErEEEEE ST EECSSEESCECEESCSCECCSCSErEEEEEEECCCETCCSEECEESSESSSEISSSSSEEZEESESSES

Do you wish to review or change inhalation parameters (N/Y) Y <cr>

W Ve VR VR VR Ve Ve W e W W TR W
e oW VR VR VR Ve Ve VR Ve W Ve W e

FRRREEEHERRERAAARBARARRRBRRIRRRRAIBIRABRIRRIRRRRRRR R AIRRRRRRRIRRRRRIRE
FRAGHRRRRRRARRRBRARERRBRARRRAAARRIRERIRRRRRARRRA IR RB BRI RRARIIRRRRRRRN

# “
& @
# The number of hours of inhalation of contamination #
# per year is 2.016E+03 (range = 0.0 to 8766.) B
# i
# @
# e e - e e e #
i #
# Do you wish to change this value (N/Y)? Y <cr> #
“ B
# Enter new value: 3000 <cr> B
s ©
# #
BRAERRBRBRRRARBRRRERRA BRI AR ERARR RN RIR RO RRRR Y

Figure 3.4-3. Sample Problem Two Interactive Session (Continued)
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Two resuspension models are available:

1 - Anspaugh
2 - Mass Loading

The selected model is 1

T oW Ve VR TR W VR VR TR YR YR Y W

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

W VR Ve VR VR TR TR YR YR TR TR W W

FRAREARABIENRIIRRARAENANRRRR AR RAR PR RRR AR RR RN RARR AR I RRER AR RN IR
FRARERARRRIRENRERRRRIRER AR R BERR AR RERER RN R BERRN RN RRER RN B #
The number of years that contamination existed

on the surface at the start of the scenario fis
0.000E+00 years. (range = 0.0 to 25.0)

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

e W Ve Ve Ve Ve Ve TR Ve Ve Ve YR W
T OW Ve VR VR VR YR TR Ve VR YR Ve W

FEARRRRRRERNRAERRERRERERERNRIRRRRIRRRRRERRRCI BRI RERRERARAR IR RN
BRAARRERRRIRERRRRRRRIRRRRRRRRORRBRRRRRORRI RN RRRRRRRRRORRRRARRRRRRRRRRRIRRY

# #
# #
# The top 1.0 cm. of the contaminated surface sofl ks
# layer is available for resuspension (range = 0.0 to 15.0) K
B “
# <
# meeccccccccccee- cemmecsceennee - - -
@ “
# Do you wish to change this value (N/Y)? <cr> B
# B
# "
# B
# o
BRRBRRRRER BRI RRRRIRIRRARARRRER RN RRRREIRRRRARRRRRRRERRRR R RARRRIR Y

Figure 3.4-3, Sample Problem Two Interactive Session (Continued)
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88‘38‘838888:="S==3S==S:===8!:‘=:=====S==8=32:8=====3=8::8888:8 ======

Do you wish to review or change organ parameters (N/Y) <cr>

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

FRERBRRERBIRRERRBRIRRRERRAARRRARRRRBEIRRRIRRAIARRRRRIRRRIRRRRRRRRRRRRRIRARI Y

BRABRRARRARERRBRERBRRRRBRERRTRRRRRBRRRRRIRRRRRRRRIRRRRRRRRRRRRRRIRRREARRNRRY

#
The size of the site in terms of fractional hectares
({e., 10000 sq m), is 1.00 .

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

#

B

B

#

#

# The inventory will automatically be adjusted by the
# appropriate area correction factor for each exposure
# pathway based on a site size of 1.00 hectares.
#

#

#

<

#

:==IB=88======8:88===:==========£:B=88S=8==:8:’88::::::8::88::8::=====

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

e Ve Ve VR Ve Ve Ve W Ve VR VR W W

FEBERRARERRIRRBARRRIRERIRARIRIEERRBCRRERRORARARERRRAR AR RRRRRRRRRRIRAR S
FREFARBRABRRBRRARRARABRRIRRRRREARERARRARRRRIRRRRRARERRRRRRERRARRARRRRRRRRIRY

# #
# The surface/buried inventory may be entered as: #
] 1 - pCt %
“ 2 - uCi #
¢ 3 - mCi #
# 4 - Ci ‘
¢ B
# The currect selection is: 1 o
B e e e e i
# Do you wish to change this value (N/Y)? Y <cr> #
/ #
# Enter new vaiue: 4 <cr> #
/ B
FERBRRAERIRARRRBRRRIIRBRIIARRORRRRR AR RRRRRIRRRRRAAR AR AR

Figure 3.4-3. Sample Problem Two Interactive Session (Continued)
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FRABRRRRERRRERRRRRRARRRINRRAERRERRRRRIRERRRIRRRARRRRRR AR RRIR AR

The contamination deposited on the site at start of
calculation may be entered in the following units:
0 Ci /square meter
Ci /cubic meter
Ci /Kg of sofl

1
2

The current selection is: 1

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

e WR e Ve W VR W W VR W TR W W
e W Ve Ve Ve Ve W Ve Ve Ve W W W

FEREBRRRBERERRERERRRERIRIERIRRRRRRRRRRRERRARRRA RN RER PRI RRRRRRRRRRRE AR HH
FERRRRERARARR RN RRARAI R RRRRRRRER AR RE R AR A AR AR

The surface/buried inventory dilution factor is: 0.20
(range = 0.0 to 1.0E+20)

e W W W W

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

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

TR W O VR VR VR Ve VR W TR W W W

#
&
#
2
A R i i I A A A S A L ‘
@
@
#
#

BERRRRABRRRRARRRRRARERRARIRBRERIRRRCRRRRE RO RRR RO RAR S
BEERRRRRRERRRRARARRRRRA BRI RRRRRR BRI RRRRRRRRRA AR RRRRRAR RN AR

& #
B #
# 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 all #
# other organs. (N/Y) <cr> #
@ #
” #
# #
# #
# #
# #
# #
BRERRRRRRERRIRARARRARIRNERRRRBRRRRA AR RRRARRRARRRRRR AR R AR F

Figure 3.4-3, Sample Problem Two Interactive Session (Continued)
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The following questions pertain to the radionuclide
fnventory. After inputting the inventory, enter
"99" for element name to signal to the program that
you are finished.

FF T T3 3 T F T 3 3 3 X 3 E T F 2 F s  F R R R

Press <return> when you have finished reading: <cr>

T W Ve W Ve Ve Ve e T W Ve YR W
e W Ve VR VR W W VR v YR e e W

FEABREEBERRRERRAARRRRRRIRRRRRN R H AR RRRA RN RE TR RARRRRRARNRR R R IR NN
FRARREBAIRRBAARRRRARR AR BAR RN AR RN AR RAR AR IRRRA IR d
Enter new 2-character element (99=finished): CO <cr>

Atomic number input can be up to 6 characters long.
Include metastable ‘M) and daughter (+D) designation, (f.e., TE127M+D)

Enter atomic number: 60 <cr>

Enter the quantity of C060 deposited on the site at start of
calculation (units: Ci /cubic meter ) 3 WA <crd>

e R Ve VR R VR TR TR Ye W YR e W
T O YR TR YR W Ve Ve Ve R W W W

BEEFARERRIRERRERNIRLAOIRRRIIRERRAREREIRRRRERNRRRRRRRRIRRIRRRRIRRE RN ERIIRAN Y

FHARARRIRARRRRERRRRNIRERRIRRRRRARIIRERRERRRRRRRRRRNRRRRRRRRRRRRIRRRRARERIAY
’

-

Enter new 2-character element (99=finished): SR <cr>
Atomic number input can be up to 6 characters long.

Include metastable (M) and daughter (+D) designatfon, (1.e., TE127M+D)
Enter atomic number: 904D <cr>

calculation (units: Ci1 /cubic meter ) ¢ .01 <cr>

f .
# @
’ B
i #
f #
¥ B
# Enter the quantity of SR90+D deposited on the site at start of 5
. B
’ #
’ ¢
# Enter new 2-character element (99=finished): 99 <cr> L
f >
’ ’

BHERERRRRRARIRRRRRNRBRRRIRRERRRRRIERRRRRRRRIRRRRR IR ERRRRORRRRRIR R RRRR Y

Figure 3.4-3. Sample Problem Two Interactive Session (Continued)
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B

# Surface/Buried Drinking

= Ci Irrigation Water

B Radionuclide /cubic meter ci N ci N

§ S———— PSP S—

# C060 0.10 0.00E+00 0.00E+00

# SR90+D 1.00E-02 0.00E+00 0.00E+00

#

' 388888..888883383.888:...8888888.88.8..8‘8.88..tltt:'.'.t“:.ll.'ttlll
# Do you wish to review or change the above parameters (N/Y) <cr>

# Do you wish to add radionuclides to the above inventory? <cr>
FRERREARERARREAARRRRRIR IR ARRRA BRI RERARRERRR AR AR ERRR AR R AN Y

(The above interactive session generates the following file.)

account-name, STMFZ,CM160000,EC400,T177.

ACCOUNT, account-name, problem=-number,problem-number.

ATTACH, TAPE20,FILE20, ID=ZZRNRC,

ATTACH, TAPE21,FILE21,ID=ZZRNRC.

ATTACH, TAPE24,FILE24, ID=ZZRNRC.

ATTACH, TAPE2S,FILE2S, ID=ZZRNRC.

ATTACH, TAPE22,PLANSOURC, ID=ZZRNRC.

ATTACH, TAPE27,VOLSOURC, ID=ZZRNRC.

ATTACH, TAPE10,RMDL IB, ID=ZZRNRC,

ATTACH, TAPE23,FILE23, ID=ZZRNRC.

ATTACH, ABS,MAXI1ABS, ID=ZZRNRC.

CCPY, ABS,LGO.

RETURN, ABS .

MAP,OFF,

LDSET,PRESET=ZERO.

LGO.

{eor |}

SAMPLE PROBLEM TwO

$INPUT NEXT=1,
IFOD=0, IARG=0, INAT=0, IEXT=1, ISUR=0, IAIR=0, RPFl= 0., RPF2=1.00,
AGE= 0., XDPT=.670E~01,RINH=.342231, DILF=1.00, XF2=,300E+04,
M3M2= 1, INTRUD=0, 122=0,
ITl= 10, IT2= 59, NORG= 5, KORG(1)= 1, 6, 8:160230
SRDIL= .,200 » FRSIZ= 1.00 » AREAIN= 1,00 ’
AREAEX= 1.00 ’ IOUT= 0, ION=1, $END

2 0
C060 11311 1.00E+11 O. 0. 0.
SR90+D 11311 1.00E+10 O. 0. 0.
{feor }
{eof }

Figure 3.4-3, Sample Problem Two Interactive Session (Continued)
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MAXI - Maximum Annual Dose Calculation Versfon VAX2.2 25-APR-84
Executed on 3-MAY-84 at 07:40:56 .
Case title:SAMPLE PROBLEM TWO

RACIONUCLIDE OHAIN L IBRARY USED: RADIONUCLIDE MASTER DATA LIBRARY /w TRANSLOCATION CLASSES, 6~APR-84 RAP
DOSE FACTOR FILES USED FOR THIS CASE:
*23 DACRIN-INHALATION: DOS' DOSE INCREMENT FILE ONSITE/BIOPORT ENV. 16-APR-84 RAP

*27 ISOSHLD EXTERNAL: ONSITE/BIOPORT VOLUME SOURCE SURFACE EXTERNAL DRFS
DOSES CALCULATED FROM 10 TO 59 YEARS FOLLOWING TIME ZERO

PATHWAYS INITIALIZED FOR DOSE CALCULATIONS: SPECIAL PARAMETERS INITIALIZED:
FARM PRODUCT INGESTION: OFF
INHALATION OF RESUSPENDED MATERIAL :ON
AQUATIC FOODS INGESTION: OFF INVENTORY DILUTION FACTOR: 2.00E-01
DRINKING WATER INGESTION: OFF DECAY OF RIVER RELEASE SOURCE TERM NOT PERFORMED
CONTINUING ATMOSPHERIC DEPOSITION OFF DECAY OF AIR RF'.CASE SOURCE TERM NOT PERFORMED
EXTERNAL FROM BURIED WASTES ON SITE x/Q: 0.00E+00
EXTERNAL FROM SURFACE DEPOSITS: OFF SPECIAL INH AL ATION MODEL NOT USED

SIZE OF TH. SITE: 1.00000 FRACTIONAL HECTARES

INTERNAL PATHwAY AREA CORRECTION FACTOR: 1.00E+00

EXTERNAL FAT-wAY AREA CORRECTION FACTOR: 1.00E+00
FARM PRODUCT PARAMETERS USED:

FRACTION OF ROOTS IN UPPER SOIL: 0.10E+01 IRRIGATION RATE: 0.00E+00L/M**2/MO
FRACTION OF ROOTS IN BURIED WASTE 0.C0E+00 MONTHS PER YEAR IRRIGATED: 6
FRACTION OF TOTAL DIET GROWN ON SITE: 1.00E+00 RIVER DILUTION FACTOR: 1.00E+0OYR/L

YEARS OF IRRIGATION WITH CONTAMINATED WATER PRIOR TO
THE DOSE CALCULATIONS: 0
EXTERNAL EXPOSURE PARAME TERS USED:
RATIO OF EXTERNAL CONTAMINATION IN SURFACE SOIL TO SUBSURFACE SOIL 1.00E+00
NUMBER OF HOURS OF EXPOSURE TO EXTERNAL CONTAMINATION 3.00E+03
SURFACE DEPOSITS DRFS FROM ISOSHLD; MODIFICATION FACTOR: 5.844E-11

INHALATION PARAME TERS USED:
MODIFICATION FACTOR , RINH: 3.42¢-01
(EQUIVALENT TO BREATHING RATE OF 230 CC/SEC FOR 3000. HR/YR)
RESUSPENSION MODEL USED FOR CALCULATING AIR CONCENTRATION: ANSPAUGH
AVERAGE AGE OF MATERIAL ON GROUND AT TIME ZERO: 0.00E+00 YEARS
TOP 1.0 OM OF THE CONTAMINATED SURFACE LAYER IS AVAILABLE FOR RESUSPENSION.

ORGANS FOR WHIOH DOSES ARE CALCULATED (SAME ORDER AS SOLUBILITIES GIVEN BELOW):
TOTAL BODY BONE LUNGS THYROID GI-LLI

Figure 3.4-4., Sample Problem Two Output



ot rmeaReD 6 5{4 ALY 7
INPUT OHECKED BY 7/ & DA e iy

SOIL SOURCE  IRRIGATATION/AQUATIC DRINKING WATER
ORGAN SOLUBILITY CLASSES (PCi/Mee3) (PCI/L ) (PCI/L)

2.00E+10 0.00E+00 0.00e+00
2.00E+09 0.00E+00 0.00E+00

SOIL,AIR, AND WATER CONCENTRATION SUMMARY FOR THE YEAR

SURFACE SOIL DEEP SOIL AIR IRRIGATION
PC1/M2 PCI/M3 PCI/M3 PCI/L

8.03E+08 5.356+09 5.38E+03 0.00E+00
2.35€+08 1.57E+09 1.58E+03 0.00E+00
SOIL,AIR, AND WATER CONCENTRATION SUMMARY FOR THE YEAR 59

SURFACE SOIL DEEP SOIL AIR IRRIGATION DRINKING WATER
PCI/™M2 PCI/M3 PCI/M3 PCI/L PCI/L

1.26E+06 8.38E+06 8.426-05 0.00E+00 0.00E+00
7 .14E+07 4. 76E+08 4.78E-03 0.00E+00 0.00E+00

SAMPLE PROBLEM TwO
MAX], Version VAX2.2 25-APR-84 executed on 3-MAY-84 at 07:40:56

MAXIMUM ANNUAL DOSE SUMMARY FOR THE YEAR 10 FORTOTAL BODY
EXPOSURE PATHWAY

INGESTION INHALATION EXTERNAL AQUATIC FOOD DRINKING WATER
REM ] REM L] REM REM 1 REM b

9.57€-02 25 1.61E+01 0.00E+00 0 0.00E+00 0
2.87E-01 74 9.88E-03 0.00E+00 0 0.00E+00 0

INHALATION 5 EXTERNAL AQUATIC FOOD % DRINKING WATER %
3.8¢t-01 2 1.61E+01 0°.00€+00 Y 0 .00E+00 0

Figure 3.4-4. Sample Problem Two Output (Continued)

TOTAL
1.64E+01
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MAXIMUM ANNUAL DOSE SUMMARY FOR THE

YEAR 11 FOR BONE

EXPOSURE PATHWAY
INGESTION INHALATION EXTERNAL AQUATIC FOOD DRINKING WATER
RAD IONUQL IDE REM % REM ] REM b REM REM 1
Co60 0.00E+00 0 0.00E+00 0 1.41E+01 99 0.00E+00 0 0.00E+00 0
SR90+D 0.00€+00 0 8.336+00 100 9.64£-03 0 0.00E+00 0 9.00E+00 0
TOTALS INGESTION L] INHALATION k3 EXTERNAL % AQUATIC FOOD % DRINKING WATER %
0.00€+00 0 8.33E+00 37 1.41E+01 62 0.00E+00 0 0.00E+00 0
MAXIMUM ANNUAL DOSE SUMMARY FOR THE YEAR 11 FOR LUNGS
EXPOSURE PATHWAY
INGESTION INHALATION EXTERNAL AQUATIC FOOD DRINKING WATER
RADIONLQLIDE REM % REM % REM % REM 1 REM 1
Coe0 0.00E+00 0 1.83E+01 62 1.41E+01 99 0.00E+00 0 0.00£+00 0
SRO0+D 0.00E+00 0 B.41E+00 37 9.64E-03 o 0.00E+00 0 0.00€E+00 0
TOTALS INGESTION % INHALATION % EXTERNAL % AQUATIC FOOD % DRINKING WATER %
0.00E+00 0 2.27E+01 61 1.41E+01 38 0.00E+00 0 0.00E+00 0
MAXIMUM ANNUAL DOSE SUMMARY FOR THE YEAR 10 FOR THYROID
EXPOSURE PATHWAY
INGESTION INHALATION EXTERNAL AQUATIC FOOD DRINKING WATER
RADIONUCL IDE REM % REM % REM % REM T REM %
Coe0 0.00E+0C 0 0.00E+00 0 1.61E+01 99 0.00E+00 0 0.00E+00 0
SROO+D 0.00E+00 0 0.00E+00 0 9.88E-03 0 0.00E+00 0 0.00E+00 0
TOTALS INGESTION £ INHALATION % EXTERNAL % AQUATIC FOOD % DRINKING WATER %
0.00E+00 0 0.00E+00 0 1.61E+01 100 0.00E+00 0 0.00E+00 0
MAXIMUM ANNUAL DOSE SUMMARY FOR THE YEAR 10 FOR  LLI
EXPOSURE PATHWAY
INGES TION INHALATION EXTERNAL AQUATIC FOOD DRINKING WATER
RADIONUCL IDE REM L] REM % REM L REM L] REM L]
coeo 0.00E+00 [ 8.65€-02 65 1.61E+01 99 0.00E+00 0 0.00E+00 0
SRSC+D 0.00E+00 0 4.48E-02 34 9.88€-03 0 0.00E+00 0 0.00E+00 0
TOTALS INGESTION ] INHALATION L] EXTERNAL % AQUATIC FOOD % DRINKING WATER %
0.00€E+00 0 1.31€-01 0 1.61E+01 99 0.00E+00 0 0.00E+00 0

Figure 3.4-4.

Sample Problem Two Output (Continued)

TOTAL
2.24E+01

TOTAL
3.68E+01

TOTAL
1.61E+01

TOTAL
1.62E+01



3.4.3 Sample Problem Three

The third sample is designec to exercise the agricultural exposure
scenario. For this problgm, a 11c.gaoo is ‘f!"‘f to dispose of 5 m of
gastzocontain1ng 0.1 Ci/m” of both ““Co and Cs'D, and 0.01 Ci/m” of

Sr Default conditfons are assumed except that only 0.05 ha is assumed
to be contaminated by the disposal of wasties. Sample Problem Three is to
determine the doses to the intruder 10 years after the wastes are buried.
The solution is found by running the ONSITE agricultural scenario with the
specified conditions and waste inventory. A summary of the ONSITE inter-
active sessfon used to develop the runstream for Sample Problem Three is
shown in Figure 3.4-5. The output resulting for this sanple prnblem is
shown in Figure 3.4-6. The maximum annual doses resulting for this sample
problem are about 22 rem/yr to total body, 56 rem/yr to bone, 20 rem/yr to
lungs, 13 rem/yr to thyroid, and 17 rem/yr to GI(LLI). Doses to total
body, and bone are controlled by ingestion of farm crops, while the doses
to lungs, thyroid, and GI(LLI) are controlled by external exposure. Hand
calculations verified the code operation in calculating radiocactive decay,
sofl concentrations, air concentrations, external dose, inhalation dose,
and ingestion dose from consumption of garden crops.

3.4.4 Sample Problem Four

The fourth sample problem is designed to exercise the frrigation/drinking=
water scenario. For tgbs pfgglomgoa liconsoezia assumed to dispose of
wastes that result in “YC, I, YSr+D, and U+D in ar offsite wull.

The water concentrations are 10 pCi/L of each radionuclige. In addition,
an offsite river-water concentration of 0.1 pCi/L of each ot these radionu-
clides is assumed. The individual is assumed to use the well water for
drinking and the river water for irrigation. The sample problem is to
determine the doses that result to this individual from using these con-
taminated water sources. The solutfon is found by running the ONSITE
frrigation/drinking-water scenario with the specified conditions and source
terms. A summary of the ONSITE interactive session used to develop the
runstream for Sample Problem Four 1s shown in Figure 3.4-7. The output
resulting for this sample problem is shown in Figure 3.4-8. The maximum
annual doses resulting for Sample Problem fgur are about 0.0016 rem/yr to
total body, 0.0077 rem/yr to bone 8.0 x 10™° rem/yr to lungs, 0.028 rem/yr
to thyroid, and 3.5 x 10™4 rem/yr to GI(LII). Hand calculations verified
the code operation for all of the decay, radionuclide concentrations and
dose estimates for all of the exposure pathways considered.
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ONSITE/MAXI

This interactive program will assist you in the creation
of scenarios for assessment of onsfte disposal of low-
level waste. Doses to man through the specified pathways
will be simulated by the computer program MAXI,

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

O VR VR Ve YR YR TR YR VR W R W
R OV R VR VR Ve R YR VR W W W

BRRBRRRRRRAIRRRRERRERRRBRRERRRRRRRRRARRRRRRRERRRRRRRIRRRRRRRRRRRRRRRRINIIINY
BERRRRRRARARRRRRRERRRRRRRERRRRRRRARRRRRRRRREORARRRRENRRRRRRRRRRRRIIRRRRIINY

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

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

TR TR TR R VR Ve VR W Ve W W W
W TR TR TR VR TR YR TR TR W R W

BERORREIBRRRRRRRRBRERRIRRIRRRRERRRIRRRERRRREERABIRRRRRRRRRERRAR RN
BERBRRERRRRRRBRRERRIRERRRRRRRIRRERRNRRRRRRRRRRRRRRRR RO ORI RIS

# #
v The following scenarfos have been defined: 3
“ -
+ 1 - External exposure =
B 2 - External exposure plus fnhalation from resuspension #
3 3 - Agricultural activities ¢
T 4 - Use of well water for irrigation and drinking water #
¢ 5 - User-created scenario o
- i/
¢ ¥
“ To select a scenario or for additfonal information "
# on a scenarfo enter 1, 2, 3, 4, or 5: 3 <cr> “
B o
BERIRRRRORORRARIRARRRRRINIRNRRRIRRIRRRRRRIRI BRI

Figure 3.4-5., Sample Problem Three Interactive Sessfon
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SCENARIO 3: Agricultural Activities

This scenario assumes surface contamination (as in Scenarfo
2) with farming; defaults to 2000 h/yr exposure to surface
cor.tamination and fnhalation. Anspaugh resuspension model
fs used. Scenarfo defaults to total diet of fruits, veg-
atables, and animal products grown on the site. The user
may specify the percentage of sof| containing waste in the
top 15 cm.

Scenario 3 1s now selected. Do you wish to change
this selection (N/Y): <cr>

WO R VR VR W TR TR VR R W R W
W OV W W Ve W W W W W W W

BERRRRRRRERRRRRRNGRRRRRRRRRRRRRIBERIRRRI RN RRIRRRRERI IR IR IRI IR RY
FRERRRRTRRRERRRERAERRRIRRORRARRRBOIRAIIRNRRRRRRARRERIRRRIR BRI BB AIA

Enter a descriptive title for this casa:
SAMPLE PROBLEM THREE <cr>

TR VR TR TR TR R TR R W W wm W
e oW O TR e VR W Ve Ve R W W W

BRERRARRRERRARBRRRRRRRRRBIRRIRRNRTRR RN ERORE BRI RRR IR RERIERIIIIRI IS 14
BERRERRIRERRRRRRRRNO IR RINRRREN IR RRERIRRRRRIIRII BRI IRRREOORBNRRIR BRI Y

’ v
B ’
# This scenario begins 1 years after the waste fis /
# disposed. 3
I . +
# Do you wish to change this value (N/Y)? Y <cr> B
# Enter new value: 10 <cr> B
’ ¥
@ ’
# This scenarifo will end 59 years after the waste is “
# disposed. OK? (Y/N) <cr> o
’ ¢
“ ’
BERRERBARRRRERRIRIRRERRONRRIIRIONIRISIRNRERRRRRRI IO ERRARIIRRIIIR IR

Figure 3.4~5. Sample Problem Three Interactive Session (Contirued)
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FREFEERRIRHRARRERRRRRRTHALERERRARRNRRRIRARRERRERRRERRERRRRRRRRRRIRRIRERIRERE
Three types of printer reports are available:
0- Tables of maximum annual dose per organ with radionuclide and
pathway contribution

1- Table above plus annual doses by organ and total
2- Table above plus annual doses by organ, pathway and radifonuclide

The current selection 1s: 0

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

W OWRE VR W VR VR Ve TR YR YR TR YR W
e e VR VR R VR Ve e TR R YR TR W

FRERRERRRBIRRRERRRRRIRIRRRRENRE RO ERR BRI d

Do you wish to modify any parameter values for
Scenario 3 (N/Y) 7 <cr>

T VR TR VR TR TR VR TR TR R e M
WOV VR W VR Ve YR TR TR TR VR W W

PRERRARARARERRRRRRRRRRRRRRRRRRTRERERRORRRRRRRRARARRRIRRRRRRIARRRRRI AR Y

FRARBRANRABEERRERRRRRERRRRRTREREIRRRRETRARRARIRRRRRRERIRRRERRRRRRRRRERRRRINE

#
The size of the site in terms of fractional hectares
(fe., 10000 sq m), is 1.00

Ve W W

Do you wishk to change this value?
Enter new value: .05 <cr>

appropriate area correction factor for each exposure
pathway based on a site size of 5.000E-02 hectares.

T I T Il It T e i Tttt ittt 1ttt 1212t T 22 T 2 20 3 2 2 3 23 2 b 23 b 2 bt b b

-
#
B
# B
# #
f *
B #
# The inventory will automatically be adjusted by the #
f #
’ #
- #
B #
o B

Do you wish to review or change the above parameters (N/Y) <cr>
L P R L

Figure 3.4-5. Sample Prublem Three Interactive Sessfon (Continued)
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The surface/buried fnventory may be entered as:
1 - pCi
2 - uCi
3 - mCi
4 - Ci

The currect selection is: 1

Do you wish to change this value (N/Y)? Y <cr>
Enter new value: 4 <cr>

’
¥
#
£
4
€
¥
#
&
&
P
3
f
#

W VR Ve Ve VR R W TR R R YR W

FEEERSRERRERRRRRERRRRRERRARERRERRRRIIRRRRRRRRRERRRRRRRR IR RRR IR R IR R RS

FREFERRERRARRRIRIRRRRRRRRRRRIRRETRERR R R RERRRRRERIRRRRRRRRRRRERIRRIR s BRI
#

@
# The contamination deposited on the site at start of B
# calculation may be entered in the following units: 4
# B
# 0 - Ci /square meter f
¥ 1 - Ci /cubic meter =
B 2 - Ci /Kg of sofl ®
@ #
# The current selection is: 1 *
B #
o e e e —————— ¥
# Do you wish to change this value (N/Y)? <cr> #
# #
LA L R R R Ry e ey
FRERERERRERBRRRRRERIRRARRRRRRRRNRRRRIRT LSRR FRRRRRR IR R RRRRERAR IR RN RS
i’ ¥
# The surface/burifed inventory dilutfon factor 1s: 0.20 #
# (range = 0.0 to 1.0E+20) #
- #
o e e ————————— B
# #
# Do you wish to :hange this value (N/Y)? <cr> #
f ¥
B #
# #
© f
# #
# #
FRERRRRBERRRRARBRRIRRRRRRORERRRRRARRRATE IR n AR RRRRERRRR T HRARIRRRRR IR ¥

Figure 3.4-5, Sample Problem Three Interactive Session (Continued)
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FRERERARARRRRRRRRERRRRRRRRRERRERRIRINRRRRI BRI RIRRRRNER R ERIPRERR IR ERNY

By PSS ST S S S S S S TS SN E TSI I SESETESsSEEEEEESE

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

Do you wish to review and/or change solubility classification
for each organ for each radfonuclide. The default assump-
tion is elements are insoluble for lung and soluble for all
other organs. (N/Y) <cr?

e Ve WE VR VR Ve VR Ve W W W e
T OV Ve W VR TR VR TR e YR W W

BERERABARARAARIRRRRARRERRRRRRRRRRRRARRRRRR BRI ERRRRRRRRRRRRRRERIRRRIARRY
BERFRRERRRAHRRBRRRRERERRERRRRERRRRRRARERERRRRRNRERRRRRRRERRRIARRRRRRRERRERY
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.

T T I T I T T T I T T Tt T T Tt i Tttt 123ttt b bbbl

Press <return> when you have finished reading: <cr>

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

FRERRBRFERRRRRARRBRNRRRRIRIRRRRRARRRREARRRIIERTERRRRRRRRIRERERRRAEn RO EREHHE
FREERBRABARRARARARRRRRRRRRIRRRRRRRARIRIRRERTRRRIARRR IR RERRRARRRRRRIRRRIRETY

' ====8==S=SS==:==IS=8===8===8=8=====8===S=8=8888888SSISGESSISISZBRSSSII'

#
Enter new 2-character element (99=finfshed): CO <cr>

Atomic number input can be up to 6 characters long.
Include metastable (M) and daughter (+D) designation, (i.e., TE12Z7M+D)

Enter the quantity of CO60 deposited on the site at start of

B

B #
# #
# ¥
¥ b
# #
# Enter atomic number: 60 <cr> #
# ¥
“ #
= &
# calculation (units: Ci /cubic meter ) ¢ .1 <cr> o
B #
# #

FRRRARRARRAARRRRRARRRRRRBRRERRERIRIRIEHRRARRRRERRRRRRERRRIERRERAIRIRARIAIY

Figure 3.4-5. Sample Problem Three Interactive Sessfon (Continued)
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FERERERERRRERRRRERRRRRRERARRRERRERRRRERRERE R RR BRI IR FARRARIRRRR IS

'8....8.8.."..-.I-.-.--II-.I'88.8!.8..8.38.888...3‘8'3388888338888 Sl"

TR OVR R VR YR VR YR Ve e W YR W W

Enter new 2-character element (99=finished): SR <cr>

Atomic number input can be up to 6 characters long.
Include metastable (M) and daughter (+D) designation, (i.e., TE127M+D)

Enter atomic number: 904D <cr>

Enter the quantity of SR90+D depnsited on the site at start of
calculation (units: Ci /cubic meter ) ¢ W01 <cr>

O VR VR TR TR YR e W W W W

FRERERRBRERERRERERRERECHRRNIRRRRRRRRRRRERIRR R RARRRRARR RN ERARRIRRIRRR BRI Y

FEERERRRERARERRERRRRARRORRRRRRRRRRRRRRIRRRRARRRRARRERRRIRIRIRRRRIRRR IR ES

W Ve VR VR VR Ve Ve Ve VR TR YR W W

Enter new 2-character element (99=finished): CS <cr>

Atomic number input can be up to 6 characters long.
Include metastable (M) and daughter (4D) designation, (i.e., TE127M+D)
Enter atomic number: 1374D <cr>

Enter the quantity of CS137+D deposited on the site at start of
calculation (units: Ci /cubic meter ) ¢ Jd e

e A R R Tt P P Tt T T T Tt T T Tt T T T T T

Enter new 2-character element (99=finished): 99 <cr>

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

A R R R R R ey il

FERERAERERARERRETHRNRRRRIRRRERIRRRR IR BRRRRERRTRA AR RARRRARRNERRPRIANY

#

#
“
#
#
#
#
#
#
®
#
L
&
#

Surface/Buried Orinl.ing

Ci Irrigation Waier

Radfonuclide /cubic meter Ci N Ci N
C060 0.10 0.0CE+00 0.0CE+00
SR90+D 1.00E-02 0.00E+00 0.00E+00
CS137+4D 0.10 0.00E+00 0.00E+00

R a2 S S a2 i 2 st 2 2t T 2 2 3 P F T P F 3 2 E 3 T S T T T S P F T T T

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

FHERRRRERARRRRRRARRTRETIRERRRERRRBRRARE IR RERRERRERRRIRRRRS N IR

Figure 3.4-5. Sample Problem Three Interactive Session (Continued)
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(This interactive session generates the following file.)

account-name, STMFZ,CM160000,EC400,T177.
ACOOUNT, account-name, problem=number,problem-number.
ATTACH.TAPE20,FILE20, ID=ZZRNRC.
ATTACH, TAPE21,FILE21, ID=ZZRNRC.
ATTACH, TAPE24,FILE24, ID=ZZRNRC.
ATTACH, TAPE2S,FILE25, ID=ZZRNRC.
ATTACH, TAPE22,PLANSQURC, IC=ZZRNRC.
ATTACH, TAPE 27, VOL SOURC, ID=ZZRNRC.
ATTACH, TAPE10,RMDL IB, ID=ZZRNRC.
ATTAH, TAPE23,FILE23, ID=ZZRNRC.
ATTACH, ABS,MAXI1 ABS, ID=ZZRNRC.
COPY, ABS, LGO.
RE TURN, ABS.
MAP, OFF .
LDSET, PRESET=ZERO.
LGO.
{eor }
SAMPLE PROBLEM THREE
$INPUT NEXT=1,
IFCD=1,I1ARG=0, IWAT=0, IEXT=0,
ISUR=1, IAIR=0,
RIRR= 150. » IMO=6, RF1= 1.00 » RF2= 0.
RPF1= 1.00 » RPF2= 1.00 ’
AGE= 0. » XDPT= .670E-01,
RINH=  ,.2>0000, DILF= 1.00 . XF2= ,200E+04,
M3M2= 1, INTRUD=0, 122=0,
ITi= 10, IT2= 59, NORG= 5, KORG(1)= 1, 6, 8,16,23,
SRDIL= .200 » FRSIZ= .S500E-01, AREAIN= .500 ’
AREAEX=  .805 ’
IOUT= 0, ION=1, $END

3 0
C060 11311 1.00E+11 O. 2 0.
SR90+D 11311 1.00E+10 O. 0. 0.
CS137+D 11111 1.00E+11 O. 0. 0.
{eor }
{eof )

Figure 3.4-5. Sample Problem Threc Interactive Session (Continued)
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EV'E

MAX] - Maximum Annual Dose Calculatfon Version VYAX2.2 25-APR-84
Executed on 3-MAY-B4 at 08:07:59 .
Case title:SAMPLE PROBLEM THREE

RADIONUCL IDE CHAIN L IBRARY USED:
DOSE FACTOR FILES USED FOR THIS CASE:
%20 FOOD-LEAF:
*21 FOOD-SOIL:
%22 SHALLOW EXTERNAL:
#2723 DACRIN-INHALATION:

DOSES CALCULATED FROM 10 TO 59 YEARS FOLLOWING TIME ZERO

PATHWAYS INITIALIZED FOR DOSE CALCULATIONS:

FARM PRODUCT INGESTION: ON
INHALATION OF RESUSPENDED MATERIAL :ON
AQUATIC FOODS INGESTION: OFF
DRINKING WATER INGESTION: OFF
CONTINUING ATMOSPHERIC DEPOSITION OFF
EXTERNAL FROM BURIED WASTES OFF

EXTERNAL FROM SURFACE DEPOSITS: ON

FARM PRODUCT PARAMETERS USED:
FRACTION OF ROOTS IN UPPER SOIL: 0.10E+01
FRACTION OF ROOTS IN BURIED WASTE 0.00E+00
FRACTION OF TOTAL DIET GROWN ON SITE: 1.00E+J0

EXTERNAL EXPOSURE PARAMETERS USED:

RADIONUCL IDE MASTER UATA LIBRARY /w TRANSLOCATION CLASSES, 6-APR-84 RAP

Leaf Incremental Dose Factors for the ONSITE/BIOPORT
Soil Incremental Dose Factors for the ONSITE/BIOPORT
ONSITE/BIOPORT EXTERNAL DRFS FOR SURFACE (PLANE SOUR
DOS) DUSE INCREMENT FILE ONSITE/BIOPORT ENV., (6-APR-84 RAP

SPECIAL PARAMETERS INITIALIZeD:

INVENTORY DILUTION FACTOR: 2.00E-01

DECAY OF RIVER RELEASE SOURCE TERM NOT PERFORMED
DECAY OF AIR RELEASE SOURCE TERM NOT PERFORMED
SITE X/Q: 0.00E+00

SPECIAL INHALATION MODEL NOT USED

SIZE OF THE SITE: 0.05000 FRACTIONAL HECTARES
INTERNAL PATHWAY AREA CORRECTION FACTOR: 5.00E-01
EXTERNAL PATHWAY AREA CORRECTION FACTOR: 8.05E-01

IRRIGATION RATE: 1.505+02L/M**2/MO

MONTHS PER YEAR IRRIGATED: 6

RIVER DILUTION FACTOR: 1.00E+00YR/L

YEARS OF IRRIGATION WITH CONTAMINATED WATER PRIOR TO
THE DOSE CALCULATIONS: 0

RATIO OF EXTERNAL CONTAMINATION IN SURFACE SOIL TO SUBSURFACE SOIL 1.00E+00
NUMBER OF HOURS OF EXPOSURE TO EXTERNAL CONTAMINATION 2.00E+03
SURFACE DEPOSITS DRFS FROM ISOSHLD; MODIFICATION FACTOR: S5.844E-11

INHALATION PARAMETERS USED:
MODIFICATION FACTOR , RINh: 2.30E-01

(EQUIVALENT TO BREATHING RATE OF 230 CC/SEC FOR 2016. HR/YR)
RESUSPENSION MODEL USED FOR CALCULATING AIR CONCENTRATION: ANSPAUGH

AVERAGE AGE OF MATERIAL ON GROUND AT TIME ZERO:

0.00E+Q0 YEARS

TOP 1.0 CM OF THE CONTAMINATED SURFACE LAYER IS AVAILASLE FOR RESUSPENSION.

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

TOTAL BODY BONE LUNGS

THYROID GI-LLI

Figure 3.4-6. Sample Problem Three Output
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INPUT PREPARED BY

RELEASE TERMS
NUCL IDE

0 60
SR 90+D
CS 137+D

’E'I%{ ; = ‘8‘2‘

ORGAN SOLUBILITY CLASSES
i N TR (S
ey e I S
SO Sl e VR

e AT Zosyy-of
Y. S ,,4./,-,5.&:::‘:.{;‘.0,-.““‘“,{{%5/32

SOIL SCURCE
(PCI/M*=*3)

2.00E+10
2.00E+09
2.00E+10

(PCI/L )

0.00E+00
0.00E+00
0.00E+00

IRRIGATATION/AQUATIC DRINKING WATER

(PCI/L)

0.00E+00
0.00E+90
0.00E+00

ATM. RELEASE
(CI/YR)

0.00E+00
0.00E+00
0.GOE+00

EERRERRRANRNN RN RRRNNPLEASE NOTE ANY SPECIAL CONSIDERATIONS IN THIS SPACE#S®sssusssmssusnsnss

-
-
.

R R L R e e e R ]

RADIONUCL IDE

CO 60
SR 90+D
CS 137+D

RADIONUQL IDE

CO 60
SR 90+D
CS 137+D

SOIL,AIR. AND WATER CONCENTRATION SUMMARY FOR TH{ YEAR

SURFACE SOIL DEEP SOIL
PCI/M2 PCI/M3
8.03E+08 0.00E+00
2.35E+08 0.00E+00
2.3BE+09 0.00E+00

AIR
PCI/M3

5.38E+03
1.58E+03
1.60E+04

IRRIGATION
PCI/L

0.00E+00
0.00E+00
C.00E+00

SOIL,AIR, AND WATER CONCENTRATION SUMMARY FOR THE YEAR

SURFACE SOIL DEEP SOIL
PCI/M2 PCI/M3
1.26E+06 0.00E+00
7.14E+07 0.00E+00
7.726+08 0.00E+00

Figure 3.4-6.

AIR
PCI/M3

8.42E-05
1.78E-03
5.17€-02

IRRIGATION
PCI/L

0.00£+00
0.00E+00
0.00E+00

10

DRINKING WATER
PCI/L

0.00E+00
0.00E+00
U.00E+00

59

DRINKING WATER
PCI/L

0.00E+00
0.00E+00
0.00E+00

Sample Problem Three Output (Continued)
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SAMPLE PROBLEM™ THREE

MAXIMUM ANNUAL DOSE SUMMARY FOR THE YEAR

MAXI, Versfon VAX2.2 25-APR-84 executed on

EXPOSURE PATHWAY

10 FORTOTAL BODY

3-MAY-84 at 08:07:59

INGESTION INHALATION EXTERNAL AQUATIC FOOD DRINKING WATER

RADIONUQL IDE REM % REM % REM % REM % REM 1

Ccoeo 1.14E-01 1 3.22€-02 6 7.41E400 57 0.00E+00 0 0.00E+00 0

SR90+D 1.26E+00 14 9.64E-02 20 4.80E-03 o 9.00E+00 0 0.00E+00 0

CS137+D 7.34E+00 84 3.42€6-01 12 5.37E+00 42 0.00E+00 0 0.00E+00 0
TOTALS INGESTION % INHALATION L] EXTERNAL % AQUATIC FOOD % DRINKING WATER % TOTAL
8.72E+00 39 4.70E-01 2 1.28E+01 58 0.00E+00 0 0.00E+00 0 2,20E+01

MAXIMUM ANNUAL DOSE SUMMARY FOR THE YEAR 27 FOR BONE
EXPOSURE PATHWAY

INGESTION INHAL ATION EXTERNAL AMQUATIC FOOD DRINKING WATER

RADIONUQL IDE REM % REM B REM % REM % REM %

Co60 0.00E+00 0 0.00E+00 0 7.88E-01 17 0.00E+00 0 0.00E+00 0

SR90+D 5.04E+01 99 7.36E-01 29 3.17€-03 0 0.00E+00 0 0.00E+00 0

CS137+D 1.95E-01 0 8.37E~06 0 3.63E+00 82 0.00E+00 0 0.00E+00 0
TOTALS INGESTION % INHALATTCoy % EXTERNAL % AQUATIC FOOD % DRINKING WATER % TOTAL
5.06E+01 90 7.36E-01 1 4.426+00 7 0.00E+00 0 0.00E+00 0 5.58E+01

MAXIMUM ANNUAL DOSE SUMMARY FOR THE YEAR 11 FOR LUNGS
EXPOSURE PATHWAY

INGESTION INHALATION EXTERNAL AQUATIC FOOD ORINKING WATER

RADIONUCL IDE REM % REM T REM % REM ] REM L]

C060 0.00E+00 0 4.81E+00 62 6 .49E+00 55 0.00E+00 0 0.00E+00 0

SR90+D 0.00E+00 0 2.82E+00 36 4 .68E-03 0 0.00E+00 0 0.00E+0C 0

CS137+D 9.19€-01 100 4.46E-02 0 5.25E+00 44 0.00E+00 0 0.00E+0C 0
TOTALS INGESTION % INHALATION % EXTERNAL % AQUATIC FOOD % DRINKING WATER % TOTAL
9.19€-01 4 7.68E+00 37 1.17€+01 57 0.00E+00 0 0.00E+00 0 2.03E+01

Figure 3.4-6.

Sample Problem Three Output (Continued)
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MAXIMUM ANNUAL DOSE SUMMARY FOR THE YEAR

EXPOSURE PATHWAY

10 FOR THYROID

INGESTION INHALATION EXTERNAL AQUATIC FOOD DRINKING WATER

RADIONUCL IDE REM % REM 5 REM k3 REM % REM %

Co60 0.00E+00 0 0.00E+00 0 7.41E400 57 0.00E+00 0 0.00E+00 0

SR0+D 0.00E+00 0 0.00E+00 0 4.80E-03 0 0.00E+00 0 0.00E+00 0

CS137+0 0.00E+00 0 0.00E+00 0 5.37€+00 42 0.00E+00 0 0.00E+00 0
TOTALS INGESTION % INHALATION % EXTERNAL % AQUATIC FOOD % DRINKING WATER % TOTAL
0.00E+00 0 0.00E+00 0 1.286+01 100 0.00E+00 0 0.00E+00 0 1.28E+01

MAXIMUM ANNUAL DOSE SUMMARY FOR THE YEAR 10 FOR LLI
EXPOSURE PATHWAY

INGESTION INHALATION EXTERNAL AQUATIC FOOD DRINKING WATER

RADIONUCL IDE REM % REM b REM % REM % REM %

Co60 1.12E+00 30 2.91E~02 59 7.41E+00 s7 0.00E+00 0 0.00E+00 0

SR90+D 2.21E+00 59 1.50€-02 30 4.80E-03 0 0.00E+00 0 0.00E+00 0

CS137+D 4.02€-01 10 4.61E-03 9 5.37E+00 42 0.00E+00 0 0.00E+00 0
TOTALS INGESTION % INHALATION % EXTERNAL z AQUATIC FOOD % DRINKING WATER % TOTAL
3.74E+00 22 4.876-02 0 1.28E+01 7 0.00E+00 0 0.00E+00 0 1.66E+01

Figure 3.4-6.

Sample Problem Three Output (Continued)



FRRRRERARRRERRAERRRRARRRRRERRRRRRNERRBRRRRRRRRRNRRIRRIRBA A RRRRRRRR IR Y

e W Ve Ve Ve YR R TR TR MR T W W

ONSITE/MAXI

ESESErsEsEEEsEEEzEs

This interactive program will assist you in the creation
of scenarios for assessment of onsite disposal of low=-
level waste. Doses to man through the specified pathways
will be simulated by the computer program MAXI.

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

T W Ve VR VR Ve VR Ve TR R TR TR W

FRERRERRERRRRIRRRERERRRRERRRRRRRRERORRERARRRIRRARRRIRRRRRRRARRRR R AR R AR AR E

FRERRRRERRTRRRRRRRRRRRRRRERRIERIRRRRRRRRRRRRR BRI RRRRRR AR IRRRR AR AR R HH

T W VR W VR VR YR TR YR TR YR e W

1) If the default condition 1s selected, you need only
press <return>. YES-or-NO questions are designated vy
(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
1imits and 1f they are not accepted you will be asked to
supply ano-her value.

When you have “inished reading, press <return> <cr>

e Ve W Ve YR TR VR VR R Ve YR R W

A

FERERRERRORRRRNERROERRRRIORIRRRRRRRRERRRRORRBARARRRRRA RN RRRRRRRERRRIRRIRY

B

#
¥
#
B
@
#
#
B
2
#
#
#
¥

The following scenarios have been defined:

External exposure

External exposure plus inhalation from resuspension
Agricultural activities

Use of well water for irrigation and drinking water
User-created scenario

v e WN -
S B SR

To select a scenario or for additional information
on a scenarfo enter 1, 2, 3, 4, or 5: 4 <ci™>

FERGRRRERARERERRIERRRRARERRERRRRERRRRRRN AR RRIRARRARIERRRRRRRRRRRRRRRIRRY

Figure 3.4-7. Sample Problem Four Interactive Session
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FRRBERERRERARRERIIRIREARRRRERRRRRRRRIRRRRRRRRRRRRRRRRRRRRR AR RRRRARRRRR RN
SCENARIO 4: Irrigation and Drinking Water

This scenario accounts for the use of well or river water
for irrigation and drinking. Assumes an irrigation rate

of 150 1/sq m/mo for 6 months. Defaults to Anspaugh model
for inhalation. Assumes total diet and 1.2 1iters/day of

drinking water.

Scenarifo 4 is now selected. Do you wish to change
this selection (N/Y): <cr>

W Ve VR VR VR TR VR TR TR TR R YR W
W W W W Ve YR Ve Ve W W YR Ve W

FRABEERRRRARRRARIRIERRIRRERERERIRERRRRRRIRRRRARERARERRRRRRRRRRRRRRRRRRRR IS
FREREARRERIREARERRRERRRAERRRARRRRRRRIRRRRRRRRERRRRRRRRRRRRERRERRRRIERIRRRRS

Enter a descriptive title to fdentify this case:
SAMPLE PROBLEM FOUR <cr>

e Ve W W O VR We W W YR YR Ve W
e Ve VR VR Ve VR Ve VR VR VR Ve W W

FRERRARERTANERRRRARRRRIRARRRRRRIRRRRRRERERRRRRRNERRRRRRRRRRRRRRRRRERRRRRRARS
BERERAERARIRPRARARRRIRNERRARRRRRRRRRRRRRERRRRRRIRRIRRRRRRRRRRERRRRRRRERERI NS

= B
# This scenario begins 1 years after the waste is

# disposed. f
i - ————eeecee———— -—— - ¥
# #
# Do you wish to change this value (N/Y)? Y <cr> ¥
# Enter new value: 10 <cr> #
= #
# #
# This scenario will end 59 years after the waste is #
# disposed. OK? (Y/N) <cr> #
# #
# #
FREERRRIRRRRERERRIRAIRRRNRRAERORETHINRRRSRARRARRIRIRRRRRRRARRRRRRRRRARE IR RS

Figure 3.4-7. Sample Problem Four Interactive Sessfon (Continued)
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FERERERRARRRARRIARRRRRRRRRRIRRRRRRRIRRRRRRRRIRRRRRRRRRRRRRIRRRRRRRR IR R Y

# B
# Three types of printer reports are available: &
# -
# 0- Tables of maximum annual dose per organ with radfonuclide and #
# pathway contribution B
- 1- Table above plus annual doses by organ and total ©
# 2- Table above plus annual doses by organ, pathway and radionuclide#
# #
# The current selection is: 0 *
# #
# - - - - -——
# Do you wish to change this value (N/Y)? <cr> @
@ -

FERRRRRRERRRRERRELERRERRRRRERAPIRRRRRTRRRNERARIERRRRRRIRIRARRRRRRRRRRRR I
FRRRRRRRRERRERBRTRRRERRRARRERRRNRRRRRERRRRRRRR RN RRRRRERERRRRRRIRERRREERARRRY

R e L

Do you wish to modify any parameter values for
tLcenarfo 4 (N/Y) 7 <cr>

2 2 3 233t 333ttt it 22 23 22 a3 2 22 22 2 E 2 2 2 2 P 2 2 2 S 1 T T 2 2 2 1 & &

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

e W Se Ve Ve Ve TR VR VR Ve YR YR W
Wa VR VR TR VR TR TR TR TR W TR TR W

BIERIRERERIAIRIREREAREIRINAIREGRIRINREIRIRI R AN AR AR RAAIRIN AR IAAR I AR AR RS
BERRRRARERRARRARIERRRRRRRRRRI BRI RRERRRERRRR LR ERERRRRRRERRERERRRRRRERRRIRNS

* #
2 B
3 #
# 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 al’ #
# other organs. (N/Y) <cr> #
¥ *
£ #
# ’
# #
# B
¥ «
FEERERERAIRERRRRIRARRRIRRIRIRRRRARRRRRRRRIRR RN RARRRRIARRRRRARRRIRRRRIIRY

Figure 3.4-7. Sample Problem Four Interactive Session (Continued)
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BREERRRRERRRERTRRERRERRRERRIRRRRRRRRRETRRORRRRRRRRRRIRNRERRRRRRRRERRARRR I HE

O VR VR VR YR YR TR TR TR W YR W

The following questions pertain to the radfonuclide
inventory. After inputting the inventory, enter
"99" for element name to signal to the program that
you are finished.

e R R S T T A 2

Press <return> when you have finished reading: <cr>

T Ve Ve Ve Ve W TR VR W W YR YR W

FRERRRRRERERERRRERRERERRERRRRTRRRRRERRRNRERRRRRRERIRRRRRRARRRARRARIR IR RN Y

FERRRRRRERRRRERRRRERRRERRRRARRRARARRRARRRRRR IR R RRRRIRERR IR AR RR R AR bR 0E S

WA VR VR VR VR R VR VR W W YR W W

Enter new 2-character element (99=finished): CO <cr> #

#

Atomic number input can be up to 6 characters long. #
Include metastable (M) and daughter (+D) designation, (i.e., TE127M+D) #
Enter atomic number: 60 <cr> #
#

To consider only irrigation or only drinking water contamination, &

enter zero quantity for the other pathway. =
#

Enter the concentration of CO060 fn the irrigation water at start of#
calculation (units: pCi/1iter): .1 <cr> ¥
Enter the concentration of CO060 in the drinking water at start of #
calculation (unfts: pCi/11ter): 10 <cr> #

FRERRRERARIRRRRERRERRRRRRERRERRRARIRRRARREERRERIRERRRRRNRRAR R AR RN AR AR IHY

FRERRRRERRRRRRRRRERRRRERERRRRRRRERRIRRRRRERRRRRRIRIRARRRRR IR RAI PR AR AR I0Y

B

#
#
#
#
#
#
#
#
#
#
®
@
#

Enter new 2-character element (99=finished): SR <cr> #
¥

Atomic number input can be up to 6 characters long. #
Include metastable (M) and daughter (+D) designation, (!.e., TEL27M+D) #
Enter atomic number: 904D <cr> #
#

To consider only irrigation or only drinking water contamination, #
enter zero quantity for the other pathway. B
#

Enter the concentration of SR90+D 1in the frrigation water at start of#
calculation (units: pCi/1iter): .1 <cr> #
Enter the concentration of SR90+D 1in the drinking water at start of #
calculation (units: pCi/1iter): 10 <cr> #

FRERRERERARRLALRRRRRRRRRRARRRRRARTRRRRRRIRRRRIRRRRRIRIRBRRNIREIIRRII NS

Figure 3.4-7. Sample Problem Four Interactive Session (Continued)
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FERRRRRRAARRRRRIRRRRERRRERRRRRRRRRERRRARRRRRRRARRRRARRR AR RARARARRRRR BRI RN

WOV Ve Ve VR W We W Ve R TR R W

Enter new 2-character element (99=finished): I <cr> #

#

Atomic number input can be up to 6 characters long. #
Include metastable (M) and daughter (+D) designation, (i.e., TEL27M+D) #
Enter atomic number: 129 <cr> #
=

To consider only irrigation or only drinking water contamination, &

enter zero quantity for the other pathway. =
#

Enter the concentration of I 129 in the frrigation water at start of#
calculation (units: pCi/liter): .1 <cr> #
Enter the concentration of I 129 in the drinking water at start of #
calculation (units: pCi/liter): 10 <cr> B

FERRRRRRARERREREIRRRRRRRRRRRRTRRRARERRRARARRRRARARIRR R RRRERRRERRER RN IR Y

FRERERERERERRRRRRRRRARRRRRRIRRRRRRRRRRRRA AR ARRIRIRRRIRRRRRRRERRRR IR NIH R

W VR TR TR VR TR TR TR TR TR TR TR W

Enter new 2-character element (99=finished): U <cr> #

=

Atomic number input can be up to 6 characters long. ¢
Include metastable (M) and daughter (+D) designation, (i.e., TE127M+D) #
Enter atomic number: 238+4D <cr> #
=

To consider only irrigation or only drinking water contamination, B

enter zero quantity for the other pathway. #
#

Enter the concentration of ! 238+D 1{n the frrigation water at start of#
calculation (units: pCi/liter): .1 <cr> &
Enter the concentration of U 238+D 1in the drinking water at start of #
calculation (units: pCi/1iter): 10 <cr> #

ERERERARIRARANIINERNRTIRNIIRIIRERRRRRREERRERERRERERRREERRR BRI R IR RY

FREREARPARRARARERRRERRRERRIRRERARRRRERIORRERRRARRFRRRRRRRIRARRRERRIR RN RIIY

#

#
’
#
4
B
#
4
@
¢
¢
#
©
#

Enter new Z-character element (99=finished): 99 <cr> *
=

Surface/Buried Drinking e

pCi Irrigation Water “

Radfonuclide /cubic meter pCi /1 pCi /1 #
.......................................... ¥

C0o60 0.00E+00 0.10 10. &

SR90+D 0.00E+00 0.10 10. =

I129 0.00E+00 0.10 10. =

U 238+D 0.00E+00 0.10 10. #
..'—'SSBBIBSBSS'::BS:‘8========ESSS======S========2==8=======I========== '
Do you wish to review or change the above parameters (N/Y) <cr> #
Do you wish to add radionuclides to the above inventory? <cr> #
FRERRRERERERIRRRNERRP RN ERRRRARP AR ERRIR AR RERERREI AR BRI R A R A BRI IR I 44

Figure 3.4-7. Sample Problem Four Interactive Sessfon (Continued)
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(Thi= interactive session generates the following file.)

account-name,STMFZ,CM160000,EC400,T177.
ACOOUNT, account=-name, problem-number, problem-number.
ATTACH, TAPE20, FILE20, ID=ZZRNRC.
ATTACH, TAPE21,FILE21,ID=ZZRNRC.
ATTACH, TAPE24,FILE24, ID=ZZRNRC.
ATTACH, TAPE25,FILE25, ID=ZZRNRC.
ATTACH, TAPE22, PLANSOURC, ID=ZZRNRC.
ATTACH, TAPE27 , VOL SOURC, ID=ZZRNRC.
ATTACH, TAPE10,RMDL IB, ID=ZZRNRC.
ATTACH, TAPE23,FI'.E23, ID=ZZRNRC.
ATTACH, ABS,MAXI1ABS, ID=ZZRNRC.
COPY, ABS, LGO.

RETURN, ABS.

MAP,OFF .

LDSET, PRESET=ZERO.

LGO.

{eor }

SAMPLE PROBLEM FOUR

$INPUT NEXT=i,

IFOD=1,IARG=0, IWAT=1,IEXT=0,
ISUR=1, IAIR=0,

RIRR= 150. » IMO=6, RF1= 1.00 » RF2= 0. ’
RPF1= 1.00 » RPF2= 1.00 ’

IDKWAT=0,

AGE= 0. » XDPT= .670E-01,

PINH= .230000, DILF= 1.00 » XF2= ,200E+04,
M3M2= 1, INTRUD=0, 122=0,

ITi= 10, IT2= 59, NORG= 5, KORG(1)= 1, 6, 8,16,23,
SRDIL= .200 » FRSIZ= 1.00 » AREAIN= 1.00 ’
AREAEX= 1.00 ’

IOUT= 0, ION=1, $END

4 10
C060 11311 0. .10 10. 0.
SR90+D 11311 O. .10 10. 0.
1129 11211 O. .10 10. 0.
U 238+4D 22322 0. .10 10. 0.
{eor }
{eof }

Figure 3.4-7. Sample Problem Four Interactive Session (Continued)
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MAX] - Maximum Annual Dose Calculatfon Version VAX2.2 25-APR-84
Executed on 11-MAY-B4 at 11:32:41 .
Case title:SAMPLE PROBLEM FOUR

RADIONUCL IDE CHAIN L IBRARY USED: RADIONUCL IDE MASTER DATA L IBRARY /w TRANSLOCATION CLASSES, 6-APR-84 RAP
DOSE FACTOR FILES USED FOR THIS CASE:

%20 FOOD~-LEAF: Leaf Incremental Dose Factors for the ONSITE/BIOPORT

®21 FOOD-SOIL: “0o11 Incremental Dose Factors for the ONSITE/BIOPORT

*#22 SHALLOW EXTERNAL : OWSITE/BIOPORT EXTERNAL DRFS FOR SURFACE (PLANE SOUR

*23  DACRIN-INHALATION: DOS) DOSE INCREMENT FILE ONSITE/BIOPORT ENV. 16-APR-84 RAP

#25 ARRRG-DRINK H20: Incremental Drinking Water Dose Factors - ONSITE/BIO

DOSES CALCULATED FROM 10 TO 59 YEARS FOLLOWING TIME ZERO

PATHWAYS INITIALIZED FOR DOSE CALCULATIONS: SPECIAL PARAMETERS INITIALIZED:
FARM PRODUCT INGESTION: ON
INHALATION OF RESUSPENDED MATERIAL :ON
AQUATIC FOODS INGESTION: OFF INVENTORY DILUTION FACTOR: ..0NE-01
DRINKING WATER INGESTION: ON DECAY OF RIVER RELEASE SOURCE TERM NOT PERFORMED
CONTINUING ATMOSPHERIC DEPOSITION OFF DECAY OF AIR RELEASE SOURCE TERM NOT PERFORMED
EXTERNAL FROM BURIED WASTES OFF SITE X/Q: 0.00E+00
EXTERNAL FROM SURFACE DEPOSITS: ON SPECIAL INHALATION MODEL NOT 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 PRODUCT PARAMETERS USED:

FRACTION OF ROOTS IN UPPER SOIL: C.10E+01 IRRIGATION RATE: 1.50E+02L/M*%*2/M0
FRACTION OF ROOTS IN BURIED WASTE 0.00E+00 MONTHS PER YEAR IRRIGATED: 6
FRACTION OF TOTAL DIET GROWN ON SITE: 1.00E+00 RIVER DILUTION FACTOR: 1.00E+0NYR/L

YEARS OF IRRIGATION WITH CONTAMINATED WATER FRIOR TO
THE DOSE CALCULATIONS: 1T
EXTERNAL EXPOSURE PARAMETERS USED:
RATIO OF EXTERNAL CONTAMINATION IN SURFACE SOIL TO SUBSURFACE SOIL 1.00E+00
NUMBER OF HOURS OF EXPOSURE TO EXTERNAL CONTAMINATION 2.00E+03
SURFACE DEPOSITS DRFS FROM ISOSHLD; MODIFICATION FACTOR: 5.844E-11

INHALATION PARAMETERS USED:
MODIFICATION FACTOR , RINH: 2.30E-01
(EQUIVALENT TO BREATHING RATE OF 230 CC/SEC FOR 2016. HR/YR)
RESUSPENSION MODEL USED FOR CALCULATING AIR CONCENTRATION: ANSPAUGH
AVERAGE AGE OF MATERIAL ON GROUMD AT TIME ZERO: 0,00E+00 YEARS
TOP 1.0 CM OF THE CONTAMINATED SURFACE LAYER IS AVAILABLE FOR RESUSPENSION.

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

TOTAL BODY BONE LUNGS THYRCID GI-LLI

Figure 3.4-3. Sample Problem Four Qutput
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INPUT PREPARED BY %{

—

T OO S € s ... slhse

RELEASE TERMS

NUCL IDE

Co 60
SR 90+D
U 238+D
1 129

ORGAN SOLUBILITY CLASSES

o
s
N WWwWw

SOIL SOURCE

(PCI/M**3)
A 0.00E+00
e 0.00E+00
& 0.00E+00
3.1 0.00E+00

(PCI/L )

1.00E-01
1.00E-01
1.00€-01
1.00E-01

IRRIGATATION/AQUATIC DRINKING WATER

(PCI/L)

1.00E+01
1.00E+01
1.00E+01
1.00E+01

ATM. RELEASE
(CI/YR)

0.00E+00
0.00E+00
0.00E+00
0.00E+00

ERREERRRNRRERRRNRNNUPLEASE NOTE ANY SPECIAL CONSIDERATIONS IN THIS SPACE*SRssusssssssssussn

Il e e e L e e R R R R R e R L ettt

RADIONUCL IDE

COo 60

SR 90+D
U 238+D
1 129

RADIONUCL IDE

C0 60
SR 904D
U 238+D
1 129

SOIL,AIR, AND WATER CONCENTRATION SUMMARY FOR THE YEAR

AIR
PCI/M3

4 .08E-07
7.15€-07
8.25€E-07
8.25E~07

IRRIGATION
PCI/L

1.00E-01
1.00E-01
1.00E-01
1.00E-01

AND WATER CONCENTRATION SUMMARY FOR THE YEAR

SURFACE SOIL DEEP SOIL
PC1/M2 PCI/M3
4 .B9E+02 0.00E+00
8.58E+02 0.00E+00
9.90E+02 0.00E+00
9,90E+02 0.00E+00
SOIL,AIR,

SURFACE SOIL DEEP SOIL
PC1/M2 PCI/M3
6.38E+02 0.00E+00
2.80E+03 0.00E+00
5.40E+03 0.00E+00
5.40€+03 0.00E+00
Figure 3.4-8.

AIR
PCI/M3

4.28E-08
1.88E-07
3.62e-07
3.62E-07

IRRIGATION
PCI/L

1.00€-01
1.00E-01
1.00E-01
1.00E-01

10

DRINKING WATER
PCI/L

1.00E+01
1.00E+01
1.00E+01
1.00€E+01

59

DRINKING WATER
PCI/L

1.00E+01
1.00E+01
1.00E+01
1.00E+01

Sample Problem Four Output (Continued)
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SAMPLE PROBLEM FOUR

MAXIMUM ANNUAL DOSE SUMMARY FOR THE YEAR

MAXI, Version VAX2.2 25-APR-84 executed on

EXPOSURE PATHWAY

59 FORTOTAL BODY

11-MAY-84 at 11:32:41

INGESTION INHALATION EXTERNAL AQUATIC FOOD DRINKING WATER
RADIONUCLIDE  REM % REM % REM % REM * REM s
060 2.426-07 0 5.326-13 0 7.326-06 94 0.006400 0O 4.126-06 0
SR90+D 5.176-04 98 4.90E-10 59 7.116-08 0 0.00E400 O 8.99-04 8
U 23840 2.85€-06 0 3.276-10 39 3.606-07 4 0.00E400 O 1.396-04 12
1129 2.786-06 0 4.66E-12 0 3.106-08 0 0.00E400 0 3.226-05 3
TOTALS INGESTION % INHALATION % EXTERNAL % AQUATIC FOOD £  DRINKING WATER %
5.226-04 32 8.216-10 0 7.786-06 0 0.00E400 0O 1.07€-03 66
MAXIMUM ANNUAL DOSE SUMMARY FOR THE YEAR 59 FOR  BONE
EXPOSURE PATHWAY
INGES TTON INHALATION EXTERNAL AQUATIC FOOD DRINKING WATER
RADIONUCLIDE  REM T REM % REM % REM % REM %
060 0.00E400 0 0.006+400 0 7.325-06 94 0.00E400 0 0.00E+00 0
SR90+D 1.936-03 97 7.306-09 57 7.116-08 0 0.006+400 0 3.356-03 S8
U 238+D 4.81E-05 2 5.456-09 42 3.60E-07 4 0.00E+400 0 2.356-03 41
1129 9.89%6-07 0 1.136-13 0 3.106-08 0 0.00E400 0 1.146-05  0©
TOTALS INGESTION % INHALATION % EXTERNAL % AQUATIC FOOD £  DRINKING WATER %
1.976-03 25 1.276-08 0 7.786-66 0 0.00E400 0 5.716~03 74
MAXIMUM ANNUAL DOSE SUMMARY FOR THE YEAR 59 FOR LUNGS
FXPOSURE PATHWAY
INGESTION INHALATION EXTERNAL AQUATIC FOOD DRINKING WATER
RADIONUCLIDE  REM % REM % REM ] REM % REM 5
060 0.00E400 0 2.116-10 0 7.326-06 94 0.00E400 0 0.006400  ©
SR90+D 0.006400 0 2.00€-09 0 7.11€-08 0 0.006400 0 0.006400 0
U 238+D 0.006+400 0 2.296-07 99 3.60E-07 4 0.006+400 0 0.00E400 0
1129 0.00E+00 0 2.59€-11 0 3.106-08 0 0.00E+00 0 0.006400 0
TOTALS INGESTION % INHALATION % EXTERNAL % AQUATIC FOOD %  DRINKING WATER %
0.00E400 0 2.31€-07 2 7.786-06 97 0.00E400 0 0.00E400 0O
Figure 3.4-8. Sample Problem Four Output (Continued)

TOTAL
1.60€-03

TOTAL
7.69E~-03

TOTAL
%.016-06
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MAXIMUM ANNUAL DOSE SUMMARY FOR THE YEAR 5v FOR THYROI

EXPOSURE FATHWAY

D

INGESTION INHALATION EXTERNAL AQUATIC FOOD DRINKING WATER

RADIONUCL IDE REM % REM % REM % REM % REM %

Co60 0.00E+00 0 0.00E+00 0 7.32E-06 94 0.00E+00 0 0.00E+00 0

SR90+D 0.00E+00 0 0.00E+0V 0 7.11E-08 0 0.00E+00 0 0.00E+00 0

U 228+0 0.00E+00 0 0.00E+00 0 3 .60E-07 R 0.00E+00 0 0.00E+00 0

1129 2.18E-03 100 3.75e-09 100 3.10€-08 0 0.00E+00 0 2.53e-02 100
TOTALS INGESTION % INHALATION % EXTERNAL % AQUATIC FOOD % DRINKING WATER %

2.18E-03 7 3.75E-09 0 7.78E-06 0 0.00E+00 0 2.53E-02 92

MAXIMUM ANNUAL DOSE SUMMARY FOR THE YEAR 59 FOR  LLI
EXPOSURE PATHWAY

INGESTION INHALATION EXTERNAL AQUATIC FOOD DRINKING WATER

RAD IONUQL IDE REM i REM 1 REM % REM % REM %

C060 2.30E-06 K 4.62€-13 ¥ 7.32E-06 94 0.00E+00 0 3.91E-05 13

SR90+D 4.30€-05 87 3.59€-12 16 7.11E-08 0 0.00E+00 0 6.78E-05 23

U 238+D 3.81E-06 7 1.77€-11 81 3 .60E-07 ° 0.00E+00 0 1.86E-04 63

I129 1.49€-07 0 4.64E-14 0 3.10E-08 0 0.00E+00 0 1.73E-06 0
TOTALS INGESTION % INHALATION % EXTERNAL % AQUATIC FOOD % DRINKING WATER %

4.92€-05 i4 2.18E-11 0 7.78E-06 2 0.00E+00 0 2.95E-04 a3

Figure 3.4-8. Sample Problem Four Output (Continued)

TOTAL
2.756-02

TOTAL
3.52e-04



3.4.5 Samole Problem Five

The fifth and final sample problem is designed to exercise the user-defined
scenario optfon. This problem is intended to exercise the maximum number
of exposure conditions that can be considered by the MAXI1 program in a
single run. For this problem, the general exposure conditions described in
Sample Problem Four are considered with the addition of ingestion of
aquatic foods (fish obtained from a river) and root penetration into deeply
buried wastes. The radionuclide concentrations in well and river water
defined in Sample Problem Four, are used for the Hkﬂyfd pat!g s. A deep
waste concentration of 0.1 Ci/m” of each of 60Co. I, and U+D plus
0.001 Ci/m” of ““Sr+D is also assumed. The site is assumed to cover 1 ha.
The wastes are assumed to be buried for 10 years prior to the start of
farming and they are assumed to be located 1.0 m from the surface. It is
further assumed that about 40% of the roots from the garden crops penetrate
to this depth (based on information in Napier 1982). For the user-defined
scenarfo, the afr concentration used to estimate inhalation dose is calcu-
lated using a mass-loading equation instead of the time-dependent resuspen-
sfon equation. Also, the individual's total diet is assumed to be grown
using the contaminated water supply. The sample problem is to determine
the doses to an individual residing on a site containing deeply buried
wastes who also uses contaminated water supplies. The solution to this
problem is found by running the ONSITE user-defined scenario with the
specified source terms and conditions. A summary of the interactive ses-
sfon used to develop the runstream for Sample Problem Five is shown in
Figure 3.4-9. The output resulting for this sample problem is shown in
Figure 3.4-10. The maximum annual doses resulting for Sample Problem Five
are about 1.5 rem/yr to total body, 6.2 rem/yr to bone, 2.0 x 10™% rem/yr
to lungs, 245 rem/yr to thyroid, and 0.43 rem/yr to GI(LLI). Ingestion of
farm products whose roots penetrate the deeply buried wastes control the
doses to total body, bone, thyroid, and GI(LLI). The dose to lungs is
controlled by the externa! exposure pathway. Hand calculations verified
the code operation for the radicactive decay, radionuclide concentrations,
and dose estimates for all of the exposure pathways considered.
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FEERERRBRRRARBIRRRRRRRRBRRRRERRRRRRRRERRREIRRRRRRRRRRRRRRRRARRIRRRRRRRRRAS}

CESSSSSSSSSEESE=ESES

ONSITE/MAXI

#
#
#
B
B
#
This interactive program will assist you in the creation 3
of scenarios for assessment of onsite disposal of Tow- B
level waste. Doses to man through the specified pathways #
will be simulated by the computer program MAXI. #

#

#

#

#

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

T Ve TR Ve TR VR YR VR VR R YR TR W

FREAERBRRRRRRERRERBRRRREARIRERREIRERIRRERRARIRRIRIRRRRRIRERERIRERRIRRRRR RN
FRRRERRERERERRRERRRRRIRRRIRRERRIRRRRRERRRRRRRARRRRBRRRRERRRRRRRRIARRRRRARRRE

B #
# B
“ 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 1isted first. #
- B
# 2) The values you enter will be tested against reasonable &
* 1imits and 1f they are not accepted you will be asked to =
# supply another value. B
B =
¥ When you have finished reading, press <return> <cr> =
# #

FRERRERRERERRRRRRIRRELARIARRERRRRRRRRARARRRRRRRARI AR BB RRERRRRRRRRRRARRRRRR
FHERRBRBERRBRERERIREIIRIRIRRRRRRRRAREARARRRRRRRRIRRRRREERRRRRRRARRERERIRRARY

# #

The following scenarios have been defined: #
# #
# 1 - External exposure #
- 2 - External exposure plus inhalation from resuspension #
B 3 - Agricultural activities B3
# 4 - Use of well water for irrigation and drinking water #
s 5 - User-created scenario =
# -
# #
# To select a scenarfo or for additional information Ed
# on a scenario enter 1, 2, 3, 4, or 5: 5 <cr> #
# #
FEERABRARRARRHERBRERRRBRRRARRARARRRRRARARRRARARARIRRARRRR AR RRRRRRRRRR IR RS

Figure 3.4-9. Sample Problem Five Interactive Session

3.58



FERRERERRRRRERIRERTRRRIRERERISRREERERRRRIIRRR IR ERIRRERIRR BRI R IR IR AR I4

SCENARIO 5: User Defined Scenario

This scenario defaults to a full year of exposure to
external contamination and a full year of inhalation.
The user may specify any parameters to define a scenario.

Scenario 5 is now selected. Do you wish to chanrge
this selection (N/Y): <cr>

e Ve e VR T W e W Ve YR W W
T W Ve Ve Ve W W W YR R W W

llll#l#llllllllil#llfIl##l##ll!l#!ll!lIII#II#!I!I!II!IIlIlIlI#llI#l'l'lIl#ll
dd b L

Enter a descriptive title to fdentify this case:
SAMPLE PROBLEM FIVE <cr>

VR VR VR VR TR VR YR TR TR YR W W
e W Ve VR Ve VR VR Ve Ve YR YR W W

FERRRRERIRERRRRRARAARRAIRRRIRRRRRERBRERRERIIRRI IR ERRIRRBER AR IR IRR IR R IR A
FRARRRRARRRARERRERRARARRRRERAIRERRI R RRRRRRRRIR IR RERIRRRRIRI IR IR IR I A

# #
# This scenario begins 1 years after the waste is &
# disposed. ¥
I e e ——————— -~
¥ #
# Do you wish to change this value (N/Y)? Y <cr> #
# Enter new value: 10 <cr> ©
< #
B l
# This scenario will end 59 years after the waste is #
# disposed. OK? (Y/N) <cr> #
@ #
B &
B #
A addtdt it

Figure 3.4-9. Sample Problem Five Interactive Session (Continued)
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II#IIl#!ll!ll'lI!lIl#Iill#ll!l#l!#l!llllll‘!lIlIIIIII!#II!IIIII!llll#ll#l#l'

% ”
# Three types of printer reports are available: #
= &
# 0- Tables of maximum annual dose per organ with radionuclide and #
x pathway contribution #
# 1- Table above plus annual doses by organ and total #
# 2- Table above plus annual doses by organ, pathway and radfonuclide#
B #
# The current selection is: 0 #
@ =z
B - -
# Do you wish to change this value (N/Y)? <cr> -
# #

T e
T A L L

=

In this scenario, wastes may be:

1 -On surface

2 -Buried at 0.5 m
3 -Buried at 1.0 m
4 -Stored waste

The current selection is: 1

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

Enter new value: 3 <cr>
I#I#Ilf!l#i!ll#lﬂ!ll!###Iiiiiiilil#llllllllllll###llllI##flllt!#!!!!#####!!

W W R VR TR VR Ve TR VR VR Ve R W

&
#
i3
#
B
#
*
#
¥
L
B
#
#

IIllllllllll#I#IIIll#l#l'#l!ll#lll#l#l!l#!I#ll##l!llll!l#llII##IIIIIIII!I!I#
# #
Do you wish to consider external exposure to surface
contamination? (Y/N) <cr>

Do you wish to consider external exposure and crop

#
&
i
B
B
penetration to deeply buried waste? (Y/N)  <cr> #

Do you wish to consider farm product ingestion ?

#
’
.
*
*
#
# ¢
. #
* @
’ (Y/N) <cr> #
f #
/ #
i #

T e R R L L L

Figure 3.4-9. Sample Problem Five Interactive Session (Continued)
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lllll!l!l'llll!l#l#l!l!IlIIIIIIIIIII'llllll!I!Il!l!lf!ll#l!l'l!l!l!ll!llllll

Do you wish to consider drinking water ingestion
from a contaminated well? (Y/N) <cr>

Do you wish to consider consumption of aquatic
food from a contaminated river? (Y/N) <cr>

W Ve VR Ve VR YR YR Ve Ve Ve W W W
T W Ve Ve Ve Ve Ve Ve W Ve Ve W W

IIIIIII'!#IIIIlIIlllllIlIIIIII#III#II#II!IIII#I##IIIIII#IIII#IIIIII!!IIIIlll
III#III#III#!II!IIIIlllllflllllf!lll!l#l!IIIIIIllllllllllllllIlllllll#lll#lf

# #
‘ ===I=IB8:8===3S======================8======::2:8::::‘:8::3:8:::::S::: '
# #
# Do you wish to revisw or change agricultural parameters (N/Y) Y <cr> #
# #
= #
o #
# #
- #
# #
# #
# #
# #
ll#lllllllllll#l!##lifllllllll##iiffiIill#i##lIll!l!!lllll#l!l!llf‘l#l#lllll
llllll!l!llllllllIlIllll!lll!lll'lll!lllllIIIIIIIIII!II#Illlllll#lllllll!lll
“ #
# #
# #
# The fraction of total roots in top 15 cm of the soil 1s 1.00 -
# (range = 0.0 to 1.0) &
# “
# -— - - - —————————————————— #
# #
# Do you wish to change this value (N/Y)? Y <cr> #
# B
# Enter new value: .6 <cr> #
¥ #
# B
FRARERBERERABRRARARIRRRARERRRTIRRRRIRRRIIIRRIERRRIIIRIIIR BB BRR R RR RIS

Figure 3.4-9. Sample Problem Five Interactive Session (Continued)
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FRRRBRIRRRARBRRRRRRARRRRIPRRRIRRRRIRRRTAERRRERRRRTRRRIRRTRRRRARRRRRRARRRARIY

The fraction of total roots entering the buried waste
below the top 15 cm plow layer of sofl is 0.000E+00
(range = 0.0 to 1.0).

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

Enter new value: .4 <cr>

e VR VR Ve VR WA Ve VR R VR YR YR W
e Ve Ve Ve Ve VR Ve VR Ve YR YR R W

BREARARAAARRRERARERRRARRIIRRRREIRRIRRARIRBRRRBRRRRRRRRRIRBRTRRRRRRRER AR RE
FERREARRRRRRERRRERRRERRRRRRRNEARARRRRRRERRRRRRRRRRRERRRRRRRERRRRRRRRIRRENA RS

i #
# @
# #
# The fraction of the total diet grown on the site is 1.00 B
# (range = 0.0 to 1.0) B
# #
# B
# eeemeccccccccccccccccr s e e e e s e e s e s s e s e e ———— #
# B
# Do you wish to change this value (N/Y)? <cr> B
“ #
© @
# B
FRERRRFRRRRRRARRARRRREERRRER LRI EIR RSB BRA IR AR AR AR RR Y

FERBRREREERRRERRARIRARRAARRRRARRARIRTRRERRRRRREARARRARRRRERRRRRRRRRRRRAIIRINY

# B
# “
# #
# #
# The irrigation rate in 1iters per square meter per month is 150. @
= (range = 0.0 to 1000.) B
B @
# B
¢ --- ceeeemeeecee e e ——————————— s e — e e e ——— #
# #
# Do you wish to change this value (N/Y)? <cr> B
# #
= #
FRAFRERRARIERRRARRARRRRRRARRRARRRERARRRER IR RIRRARIRRER AR

Figure 3.4-9. Sample Problem Five Interactive Session (Continued)
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The number of months per year that crops are irrigated is 6
(range = 0 to 12)

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

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

FRERRRARARARIRRRRTRRIRRRRIRRRARRRRRIRIRRRRRRRRRRRRRRR BB RRRRERIRRRRRRRRIR LY
ddd R R R Ry It 7]
The number of years prior to the beginning of dose

calculations that irrigation accumulates radionuclides
is 0 (range = 0 to 1000)

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

Enter new value: 10 <cr>

e Ve W Ve Ve VR Ve R W TR W W W
W Ve W Ve W W Ve W W Ve W W W

FRERRRRRRRRRERRRRERRRRRRRRRRARRRRRARARRRRIRRRRRR AR ERRRERR AR RER BRI RH
FRERARERRFTRRBRERRRRRARRRIRRARARRBRR AR RIRRRRRAIERRIRIRRRRIIRR BRI HA

# #
# #
# #
# #
# #
‘ 2=8=8===========8=========S=========================:==8====8======8==='
= #
# Do you wish to review/modify external exposure parameters? (N/Y) <cr> #
# #
# s
> #
# #
# #
FRRRRERRRRAARIRRERRIRRREIIRRRRRR AR RR AR RRARRRRRERRRARI R RRRRRERRRR R AN

Figure 3.4-9. Sample Problem Five Interactive Session (Continued)
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FREFRRERRRRRARRIRBRRRRRRARRERRRARARRERRRRRARRRARRRRERRRRRRRRRRRRIRARRRIIR?

Did you use MAXI2 to generate a special external exposure
dose rate factor file for this scenario? (default=0)

0 - no

3
4

T W W W Ve YR TR W W

&
=
=
&
B
-
#
B
#
#
= Do you w sh to change this value (N/Y)? <cr>
B

=

#

T W W Y W

FRERRRRERRBRRRRRREARRRRRRRRAARARARAR AR RIRERRRRRERARRRRRRRRRRRRR AR RRRARS
FEABRABERARRRERRRRARERRERARRRIRRRRBRRRRRRAARRRRRRNRRRRRRRRRERRRRRRERRIRIRRR Y

The number of hours of exposure to external contamination
per year is 8.766E+03 range = 0.0 to 8766.)

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

-4
2
#
B
#
B
=
#
#
# Enter new value: 2000 <cr>
#

I3

#

#

B
@
Ed
&
#
#
L
FRBAERRARBERREERRARRIRRR BRI RA R AR RRRRARARRRRRR AR RRRRARRRRRRRRRRRRRRRY

####ﬁ############################################&##‘#######################
#

i

@

= #

#

to review or change inhalation parameters

#
#
#
#
¥
#
B
#
#
-
&
#
-
#

®
"
=
#
#
o
s
#
#

P e R R R A it

Figure 3.4-9., Sample Problem Five Interactive Session (Continued)




BERRRFERRRAARERRRRRAR AR RN IR AR AR RN R AR RH

The number of hours of
per year is 8.76€E+03

Do you wish to change

Enter new value: 2000

@
B
z
=
4
¥
&
#
“
B
“
B
#
N

inhalation of contamination
range 0.0 to

this

<cr>

BARRRRENRRE TR AR AR REL AR RR IR AR ARV ARA AR E R RRA AR bR

value (N/Y)?

k3
-
“
4
#
5
¥

BRRERRGARART AR BRI RER AR RBRA R RE R H

Two resusnensicn models

]

i - Anspaugh
2 Mass Loacd{

Do yuu wish to cnano
BERBERECHERARRRART

BAE n BRERENRERERAE

The density of
(range = 1.E5

W Y YR YR e W W

Do you wish to chang

T e Sk W W T

1

Figure 3.4-9, Sample

£
#
B
©
4
# The selected model is Z
¥
B
#
#
#
-
#

neo

this

FRRRRERBAAIARRB AR AIA R AR H R AR IR A

are

B

&
available x
&
#
5
f
4

i

#
#
value (N/Y)? <cr>» 4
#
AR S R R S S R F S S F R R F F F S S R T R Py
HERRERARERNIRRBERERRIFRRERR RPN RN

L .OE+06 grams per cubic meter.

#
#
&
-
%
B
.
)

Problem Five Interactive Session (Continued)




FRERRBREERRRRRIRRRRRABRRRIRIRRRRAFRRRRARRRRAERRRARRRRRRRRRRRERRRERRRRRIRRERY

< =
= @
& #
5 The Mass Loading Factor 1is 1.0E-04 grams per cubic meter. B
2 (range = 1.E-7 to 0.1) E
E B
B B
§  eeccscsssenscsccsssTErEEETSETEaEEEEEELeeEEEEEEEEeEEEEEteatEsEesEEsane. #
# #
# Do you wish to change this value (N/Y)? <cr> B
5 &
= o
‘- B
#ﬂ##“#####é#‘####»########‘I#####ﬂl#######################I###############I#
GEERERRERRRIRRRRERIRIRRRRRRIRRR AR RRRRRRRARRRARRRRRRRE AR ERRERARRRRESRRRS
= z
# <
ki =
# T TP T T T T E 2 2 2 2 2 T et it b #
@ i
# Do you wish to review or change organ parameters (N/Y) <cr> z
# =
= #
# #
B =
B #
@ #
3 #
SEABERARERRRERRRRRRRERARARATIRERRRBRRRI AR R w RRERARRRRRARRRRRRRERRRIRIRARRNY

###ﬂ#######l######lﬁ#i#I##l#i#ﬁftﬁliﬂ####0i#ﬂ#############il################

B -
B The size of the site in terms of fractional hectares B
& ({e.» 10000 sq m), is 1.00 #
= -
§ e cc e e ————————————— 0 0 e e e e e e #
# Do you wish to change this value (N/Y)? <cr> #
B &
& The inventory will automatically be adjusted by the #
B appropriate area correction factor for each exposure #
# pathway based on a site size of 1.00 hectares. B
@ #
# EEECEEEEESSCCSCSESSSCSSSESL SEZSSSSEESSSEISUSS eSS ESSSSSSSS=ZSSE

# Do you wish to review or change the above parameters (N/Y) <cr> #
“

##ﬂ##l######l##l##########ﬁ###fﬂ##i#############ﬁ######4###################

Figure 3.4-9. Sample Problem Five Interactive Session (Continued)




FRERRRERRRRRARRRRRRARRIREETARARTEERENRRT RO RO RRIRRRRRRARRIRII AR BI04

This scenario assumes both surface contarination and
contamination from buried or stored waste. What is
the ratio of waste concentration in the surface to
subsurface soils? (Range = 0.0 to 1.0)

The current selection 1s: 1.00

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

Enter new value: 0 <cr>

ROV Ve VR Ve Ve Ve MR W VR VR YR Ve
T W W W Ve YR Ve W W TR W W W

FRRFERERERBRTRRRAAIATRERIRRRRARRRARRAGARARIR VIR R RRRERRRR BRI RRRRANH
FRERERRRRARRRRBERRRRBRERRRRARIRRERRRRRRRRERERRRRBRRR AR R IR RRRRIIRR BRI HY

The surface/buried inventory may be entered as:
1 - pCi
2 - uCi
3 - mCi
4 - Ci

The currect selection is: 1

Do you wish to change this value (N/Y)? Y <cr>
Enter new value: 4 <cr>

T W Ve VR Ve Ve Ve Ve R TR Ve Ve W
TV a W Ve VR W W e Ve W YR W

FRRREABRRERRERFERRNIRRARA AR RARRRRARRNRITRRERRRRRR BRI RRBRARR AR R IR R 44

FREERERBRBERPRARRERRRRRIRR R R BB RARARRRRR B RHRRRRENRRERIDRRRBRI AR AR HH
#

The contamination deposited on the site at start of
calculation may be entered in the following units:

0 - Ci /square meter
1 - C{i /cubic meter
2 - Ci /Kg of soil

The current selection is: 1

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

TR VR R TR W VR Ve W e W W W

#
#
#
#
#
#
#
#
-
#
#
>
#

FERRABERAERRRRRRRRRERRRRIIRRRTERARRARRRI AR RRRRRRABRR R RRRRAR AR R B AR Y

Figure 3.4-9. Sample Problem Five Interactive Session {Continued)
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FERBERERRRRRRRRRRRRRRERRRRRRARRRRRRRRRRRRRRRRERARARRRRRRERRRRR RO RRRRR IR

The surface/buried inventory dilution factor is: 0.20
(range = 0.0 to 1.0E+20)

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

e W Ve Ve WA We VA YR Ve YR YR W W
TR VR VR Ve Ve e W W Ve Ve W W W

FRARRARRRRRRAERARRARRRRIRERRARRARRRRERRRERERRRRRRRRRERRERRRRARRRRRRR AR AHY
BERRRRBRRRRRFRRRRRRRRARRIERRRRARRRRRERRERRRRRRRRRA AR RRRIRRRRRRRRARRR R HY

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

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 all
other organs. (N/Y) <cr>

T OWR VR WA M Ve VR VR TR VR YR W W
T OV VR VR VR Ve TR W VR Ve VR Y W

FRARRAARRRRRRRERERRERRRERAORRRANRRRRARERRRREERRERRRIRAER AR RB AR RN
FRABRRABRARERIRERRIRRRRRRRARERRERRRRRRRRRERRRRRRRRRRRR AR AR RRERRAR IR IR

@ B
B #
B #
# The following questions pertain to the radfonuclide ¥
# inventory. After inputting the inventeory, enter #
# "99" for element name to signal to the program that B
# you are finishad. #
# #
@ #
' tt 2 22332ttt 2ttt 2ttt 3+ 2 2t 3t 2+ 2 2 2 2 ¢+ + t 24 2 £+ 2 & 3+ F S 2 F 2 3 3 2 2 ¥+ 3% 3+ 1% %L '
i =
# Press <return> when you have finished reading: <cr> #
B ”
PRERHERRRERRIRRRARRRRRARARRERRRB BRI RER AR I AR RRRB AR R AR AR AR #Y

Figure 3.4-9. Sample Problem Five Interactive Session (Continued)
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FEERRERIAAERERRERRRRARRRRARERRRRAIIRIRIIR AR ARRIRRRIRBBRIRIRAERAAIIRRRIIIHH

Enter new 2-character element (99=finished): CO <cr>

Atomic number input can be up to C characters long.
Include metastable (M) and daughter (+D) designation, (i.e., TE127M+D)

Enter atcnic number: 60 <cr>

Enter the quantity of C060 deposited on the site at start of
calculation (units: Ci /cubic meter ) 3 .1 e

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

FEERRERARRRRREARRRRRIRBRRRIRRRARRRIRASERRIRIRRRBIRRRRERRINIERARAR BRI R4
FERERRRRRERERARRBRRRIRRRR T ERRBRRNRE R RRRRBRA AR HRRATERERRRRR AR R IR AR A3

To consider only irrigation or only drinking water contamination,
enter zero quantity for the other pathway.

Enter the concentration of CO060 in the irrisation water at start of
calculation (units: pCi/liter): .1 <cr>

Enter the concentration of CO60 in the drinking water at start of
calculation (units: pCi/liter): 10 <cr>

T VR Ve Ve e TR Ve Ve TR Ve YR YR W
TR OWe Ve VR W VR Ve e W W W W W

E d  y  FE T3 3233333333333332313131
L b 223 313333333333111]
# #
Enter new Z-character element (99=finished): I <cr>

Atomic number input can be up to 6 characters long.
Include metastable (M) and daughter (+D) designation, (i.e., TE127M+D)

Enter atomic number: 129 <cr>

Enter the quantity of I 129 deposited on the site at start of

B
4
#
B
-
#
#
#
#
# calculation (units: Ci /cubic meter ) & A <>
#

#

#

#
¢
#
#
#
#
#
#
#
#
#
#
#

FRRRRERRERRRTRARERBIRRARRRRRRRRSAIIRRIRRRRRAR RN BRARARIRRIIRR AR RRRRR AR Y

Figure 3.4-9. Sample Problem Five Interactive Session (Continued)
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FREARRRRRRERRRAARRERERRRRRRARAO R RR R ERR AR RERRRRRERRRRERERARRARRRRR IS
To consider only irrigation or only drinking water contamination,

enter zero quantity for the other pathway.

Enter the concentration of I 129 in the irrigation water at start of
calculation (units: pCi/liter): .1 <cr>

Enter the concentration of I 129 in the drinking water at start of
calculation (units: pCi/1iter): 10 <cr>

T Ve VR TR VR Ve R VR YR VR YR YR W
T W W W W VR YR Ve TR YR W YR W

BRRRRARABERRRBRRTERRRAERRRRRA PRI RRRERIRRRRRRRRRRRERRERRETRRRRRIRRRRRRIREY
BRRARERRRRRRERRARRRRRERARRRRRRRR AR RRRRRRRRRRIRRRARARRARRRRRRRARERRA R RAHH

Enter new 2-character element (99=finished): SR <cr>

Atomic number input can be up to 6 characters long.
Include metastable (M) and daughter (+D) desigration, (i.e., TE127M+D)

Enter atomic number: 904D <cr>

Enter the quantity of SR90+D deposited on the site at start of
calculation (units: C{i /cubic meter ) : .001 <cr>

e VR VR Ve Ve Ve Ve R VR VR VR Ye W
T OV W VR TR R Ve Ve Ve YR YR YR W

FREERERRERERRRRERRERRRNTRRERRRRTRRNRER IR RERRA BB AR EERRE RN RR Y

FRREREREARERRRRRRERREIERRRARRERBRERRRARRRCRRRRRRERRRARRRARRRRRERIARRRRR IR
# +

To consider only irrigation or only drinking water contamination,
enter zero quantity for the other pathway.

# #
# &
@ &
B *
B @
# Enter the concentration of SR90+D in the irrigation water at start of#
# calculation (unfts: pCi/liter): .1 <cr> B
& #
# #
= #
# 3
# #
# #

Enter the concentration of SR90+D in the drinking water at start of
calculation (units: pCi/liter): 10 <cr>
FREARRRARARERRERRRR BRI RRRERA R AR RRRRA IR H

Figure 3.4-9. Cample Problem Five Interactive Session (Continued)
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L 232133233333 311]
Enter new 2-character element (99=finished): U <cr>

Atomic number input can be up to 6 characters long.
Include metastable (M) and daughter (+D) designation, (i.e., TE127M+D)

Enter atomic number: 238+4D <cr>

Enter the quantity of U 238+D deposited on the site at start of
calculation (units: C{i /cubic meter ) ¢ A <er>

T Ve MR Ve Ve Ve VR VR YR VR e W
WA OVE Ve Ve Ve Ve Ve Ve VR R e W

FRARRRRRRRRRERRRIRRARRRRRRRRARRRRARE R RRERARIRR SRR RRRIARI AR BRI HD
FERFRFRRRERRERERRARRERARRRRRARRRARRRRRRARRRERRR AR AR RRRRERRARRRRRRR NS

&

To consider only irrigation or only drinking water contamination, -
enter zero quantity for the other pathway. #
#

Enter the concentration of U 2384D 1in the irrigation water at start of#
calculation (units: pCi/liter): .1

Enter the concentration of U 2384D 1in the drinking water at start of
calculation (units: pCi/liter): 10

i S A R N Lttt Tt Tt T

Enter new 2-character element (99=finished): 99

T Ve Ve Ve W TR W S W TR W YR W

T W W W W VR YR W

FRRERERRRERERARERREARRAARRARARRR BB RRRRRABRARRARRRRRA AR AR A A
FRERERREFRIARRRRARRARARARRAARIRARARR AR RRARRARRRRER R RARBRERIRS

& #
# Surface/Buried Drinking #
# Ci Irrigation Water #
# Radionuclide /cubic meter Ci N Ci N #
L et e #
# C060 0.10 0.10 10. #
# I129 0.1C 0.10 10. #
“ SRY0+D 1.00E-03 0.10 10. #
¢ U 238+0D 0.10 0.10 10. #
# #
' 223221232322 2 2t 2 2 2 i 2 2 2 2 2 2+ 2 2 3+ F 2 2 2 2 2 2 2 3 F F S 3 3 2 2 2 2 2 F S S E 2 2 F T 1 T T T 2 T3 %1 '
# Do you wish to review or change the above parameters (N/Y) <cr> #
# Do you wish to add radionuclides to the above fnventory? <cr> #
& #

BRRRBRRERRTRRRRERRRAIRRA BRI IR RIRRRRIRBRRRIRRRRRRRIIR AR RRRRRE RO 0H

Figure 3.4-9. Sample Problem Five Interactive Session (Continued)
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(This interactive sessfon generates the following file.)

account~-name,STMFZ,CM160000,EC400,T177.
ACCOUNT, account-name, problem-number, problem-number.
ATTACH, TAPE20,FILE20, ID=ZZRNRC.
ATTACH, TAPE2]1,FILEZ]1,ID=ZZRNRC.
ATTACH, TAPE24,FILE24, ID=ZZRNRC.
ATTACH, TAPE25,FILE25, ID=ZZRNRC.
ATTACH, TAPE22,PL ANSQURC, ID=ZZRNRC.
ATTACH, TAPE27 ,BURIED1, ID=ZZRNRC.
ATTACH, TAPE10,RMDL IB, ID=ZZRNRC.
ATTACH, TAPE23,FILE23, ID=ZZRNRC.
ATTACH, ABS,MAXI1 ABS, ID=ZZRNRC.
COPY, ABS, LGO.
RETURN, ABS.
MAP, OFF .
LOSET,PRESET=ZEROQ.
LGO.
{eor }
SAMPLE PROBLEM FIVE
$INPUT NEXT=1,
IFOD=1, IARG’]. » INAT=1 » IEXT=],
ISUR=1, IAIR=0,
RIRR= 150. » IMO=6, RFl= .600 » RF2= ,400 ’
RPF1= 0. » RPF2= 1.00 ’
IDK"AT’O.
AGE=-1, DEN= .100E+07, XM_.F= ,100E-03,
RINH=  ,228154, DILF= 1.00 » XF2= ,200E+04,
M3M2= 1. INTRUD=0, 122=0,
ITl= 10, IT2= 59, NORG= S, KORG(1) = 1' 6, 8116023:
SRDIL= .200 » FRSIZ= 1.00 » AREAIN= 1,00 ’
AREAEX= 1.00 ’
IOUT= 0, ION=1, $END

4 10
C060 11311 1.00E+ll .10 10. 0.
1129 11211 1.00E+l1 .10 10. 0.
SR90+D 11311 1.00E+09 .10 10. 0.
U 238+D 22322 1.00E+11 .10 10. 0.
{eor }
{eof }

Figure 3.4-9. Sample Problem Five Interactive Session (Continued)
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ELE

RADIONUCLIDE OHAIN LIBRARY USED:

MAX] ~ Maximum Annual Dose Calculation Version VAXZ.2 25-APR-84
Executed on 11-MAY-84 at 13:48:25 .
Case title:SAMPLE PROBLEM FIVE

DOSE FACTOR FILES USED FCR THIS CASE:

20
%21
.22
®23
24
.25
-7

DOSES CALCULATED FROM

FOOD~LEAF :
FOOD-SOIL :

SHALLOW EXTERNAL :
DACRIN-INHALATION:
ARRRG-F I SH:
ARRRG-DRINK H20:

-

teaf Incremental Dose Factors for the ONSITE/BIOPORT
Soi1l Incremental Dose Factors for the ONSITE/BIOPORT

ONSITE/BIOPORT EXTERNAL DRFS FOR SURFACE (PLANE SOUk
DOS) DOSE INCREMENT FILE ONSITE/BIOPORT FNV. 16-APR-84 RAP

Incremental Aquatic Foods Dose Factors - ONSITE/BIOP

Incremental Drinking Water Dose Factors - ONSITE/BIO

ISOSHLD EXTERNAL : ONSITE/BIOPORT EXTERNAL DRF (BURIED AT 1.0 M) 9-APR

10 70

PATHWAYS INITIALIZED FOR DOSE CALCULATIONS:
FARM PRODUCT INGESTION:
INHALATION OF RESUSPENDED MATERIAL: ON

AQUATIC FCODS INGESTION: ON
DRINKING WATER INGESTION: ON
CONTINUING ATMOSPHERIC DEPOSITION OFF
EXTERNAL FROM BURIED WASTES ON

EXTERNAL FROM SURFACE DEPOSITS: ON

FARM PRODUCT PARAMETERS USED:

FRACTION OF ROOTS IN UPPER SOIL:
FRACTION OF ROOTS IN BURIED WASTE 0.40E+00

FRACTION OF TOTAL DIET GROWN ON SITE:

EXTERNAL EXPOSURE PARAMETERS USED:
RATIO OF EXTERNAL CONTAMINATION IN SURFACE SOIL TO SUBSURFACE SOIL 0.00E+00
NUMBER OF HOURS OF EXPOSURE TO EXTERNAL CONTAMINATION 2.00E+03

SURFACE DEPOSITS DRFS FROM ISOSHLD;
INHALATION PARAMETERS USED:

MODIFICATION FACTOR , RINH: 2.28E-01
(EQUIVALENT TO BREATHING RATE OF 230 CC/SEC FOR 2000. HR/YR)
RESUSPENSION MODEL USED FOR CALCULATING AIR CONCENTRATION: MASS LOADING
SOIL DENSITY, G/M*%3: ] _ 00E+06

MASS LOADING FACTOR, G/M**3: 1 _00E-04

59 YEARS FOLLOWING TIME ZERO

SPECIAL PARAMETERS INITIALIZED:

RADIONUCLIDE MASTER DATA LIBRARY /w TRANSLOCATION CLASSES, 6-APR-84 RAP

INVENTORY DILUTION FACTOR: 2.00E-01

DECAY OF RIVER RELEASE SOURCE TERM NOT PERFORMED
DECAY OF AIR RELEASE SOURCE TERM NOT PERFORMED

SITE X/Q: 0.00E+00

SPECTAL INHALATION MODEL NOT 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

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

TOTAL BODY

BONE

Figure 3.4-10.

Sample Problem Five Output

0.60E+00 IRRIGATION RATE: 1.50E+02L/M**2/MO
MONTHS PER YEAR IRRIGATED: 6
1.00E+00 RIVER DILUTION FACTOR: 1.00E+00YR/I.
YEARS OF IRRIGATION WITH CONTAMINATED WATER PRIOR TO
THE DOSE CALCULATIONS: 10
MODIFICATION FACTOR: 5.844E-11
LUNGS THYROID GI-LLI



vi'E

INPUT PREPARED BY ’_,if

RELEASE TERMS
NUCL 1DE

Co 60
SR 90+D
U 238+D
I 129

ORGAN SOLUBILITY CLASSES

el R
D-‘NF‘.-‘
N W W W

A P
e

DATE

T RO 8. Koy ™ Slales

SOIL SOURCE  IRRIGATATION/AQUATIC DRINKING WATER

(PCI/M*#3)

2.00E+10
2.00E+08
2.00E+10
2.00E+10

(PCI/L )

1.00E-01
1.00E-01
1.00E-01
1.00E-01

(PCI/L)

1.00E+01
1.00E+01
1.00E+01
1.00E+01

ATM. RELEASE
(CI/YR)

0.00E+00
0.00E+00
0.00E+0N
0.00E+00

BEENRRRNRRRRRURNRNRRPLEASE NOTE ANY SPECIAL CONSIDERATIONS IN THIS SPACE %% 590 55050505 0400 408

-
*
-

QII!..IIIIlIll'll!Q.."..II..!!.C.I.III.!QQQ'Il!’ll'l...‘ﬂ.l'..l.ll.ll‘i!ﬂ..!l'l'l...l'...'.

RADIONUCL INE

C0 60
SR 90+D
U 238+
I 129

RADIONUQL IDE

CO 60
SR 90+D
U 238+D
I 129

SOIL,AIR, AND WATER CONCENTRATION SUMMARY FOR THE YEAR

SURFACE SOIL
PCI/M2

4.89E+02
8.58E+02
9.90E+02
9.90E+02

SOIL,AIR,

SURFACE SOIL
PCI/M2

6.38E+02
2.80E+03
5.4CE+03
5.40E+03

Figure 3.4-10.

DEEP SOIL
PCI/M3

5.35E+09
1.57€+08
2.00E+10
2.00E+10

AIR
PCI/M3

3.26E-07
5.72E-07
6.60E-07
6.60E~07

IRRIGATION
PCI/L

1.00E-01
1.00E-01
1.00E-01
1.00E-01

AND WATER CONCENTRATION SUMMARY FOR THE YEAR

DEEP SOIL
PCI/M3

8.38E+06
4.76E+07
2.00E+10
2.00E+10

AIR
PCI/M3

4.26E-07
1.87€E-06
3 .60E-06
3.60E-06

Sample Problem Five Output

IRRIGATION
PCI/L

1.00E-01
1.00E-01
1.00E-01
1.00E-01

10

DRINKING WATER
PCI/L

1.00E+01
1.00E+01
1.00E+01
1.00E+01

59

DRINKING WATER
PCI/L

1.00E+01
1.00E+01
1.00E+01
1.00E+01

(Continued)



SAMPLE PROBLEM FIVE
MAXI, Version VAX2.2 25-APR-B4 executed on 11-MAY-84 at 13:48:25 .

MAXIMUM ANNUAL DOSE SUMMARY FOR ThE YEAR 30 FORTOTAL BODY
EXPOSURE PATHWAY

INGESTION INHALATION EXTERNAL AQUATIC FOOD DRINKING WATER
RADIONUCL IDE REM % REM REM %

Co60 8.86E-04 5.16E-12 2,10€-05 2.04E-07 4,12E-06 0
SR90+D 1.08E+00 2.51€-09 59 5.05€-08 2.55E-05 7.60E-04 81
U 238+D 1.25€-01 1.65E-09 39 2.27E-06 1 .45E-06 S 1.39€-04 14

3.11E-01 2.36E-11 0 1.60E-08 4.18E-07 1 ?.22€-05 3

-

INGESTION INHALATION % EXTERNAL AQUATIC FOOD % DRINKING WATER %
1.52E+00 4.20E-09 0 2.33E-05 2.76E-05 0 9.35E-04 0

MAXIMUM ANNUAL DOSE SUMMARY FOR THE YEAR 30 FOR  BONE

EXPOSURE PATHWAY
INGESTION INHALATION EXTERNAL AQUATIC FOOD DR INKING
RADIONUQL IDE REM % REM REM REM % REM

0.00E+00 0 0.00E+00 2.10E-05 0.00E+00 0 0.00E+00
SR90+D 4.02E+00 64 3.75e-08 5.05€E~-08 9.52E-05 79 2.83E-03
U 238+D 2.11E+00 33 2.72e-08 2.27E-06 2.46E-05 2C 2.35E-03
1129 1.11€-01 1 5.74E-13 1.60E-08 1.48E-07 0 1.14€-05

TOTALS INGESTION 1 INHALATION % EXTERNAL AQUATIC FOOD % DRINKING
6.24E+00 99 6.47E-08 0 2.33E-05 1.20E-04 0 5.19€-03

MAXIMUM ANNUAL DOSE SUMMARY FOR THE YEAR 10 FOR LUNGS

EXPOSURE PATHWAY
INGESTION INHALATION EXTERNAL AQUATIC FOOD
RADIONUCLIDE REM b4 REM REM REM

%
Co60 0.00E+00 0 4.19€-10 1.98E-04 0.00E+00 0
SR90+D 0.00E+00 0 1.38E-09 2.42¢e-08 0.00E+00 0
U 238+D 0.00E+00 0 9.26E-08 2.15€E-06 0.00E+00 0
1129 0.00E+00 0 3.79€E-11 5.68E-09 0.00E+00 0
%
0

INHALATION EXTERNAL % AQUATIC FOOD % TOTAL
9.44E-08 2.00E-04 99 0.00E+00 0 2.01E-04

TOTALS INGESTION
0.00E+00

Figure 3.4-10. Sample Problem Five Qutput (Continued)
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MAXIMUM ANNUAL DOSE SUMMARY FOR THE YEAR

EXPOSURE PATHWAY

17 FOR THYROID

INGESTION INHALATION EXTERNAL AQUATIC FOOD DRINKING WATER

RADIONUCL IDE REM % REM % REM % REM % REM %

Co60 0.00E+00 0 0.00E+00 0 8.32€-05 97 0.00E+00 0 0.00E+00 0

SR90+D 0.00E+00 0 0.C0E+00 0 3.49€-08 0 0.00E+00 0 0.00E+00 0

U 238+0 0.00E+00 0 0.00E+00 0 2.19€-06 2 0.00E+00 0 0.00E+00 0

1129 2.45E+02 100 1.09E-08 100 9.29€E-09 0 3.29E-04 100 2,53E-02 100
TOTALS INGESTION % INHALATION T EXTERNAL x AQUATIC FOOD % DRINKING WATER %

2.45E+02 99 1.09€-08 0 8.54E-05 0 3.29E-04 0 2.53E-02 0

MAXIMUM ANNUAL DOSE SUMMARY FOR THE YEAR 10 FOR LLI
EXPOSURE PATHWAY

INGESTION INHALAT ION EXTERNAL AQUATIC FOOD DRINKING WATER

RADIONUCL IDE REM % REM % REM % REM * REM %

coso 1.17€-01 27 3.49E-12 7 1.98E-04 9e 1.98E-06 31 3.91E-05 13

SP9O+D 1.30€-01 30 1.08E-11 23 2.42¢-08 0 2.28E-06 36 6.78E-05 23

U 238+ 1.67€-01 38 3.09E-11 68 2.15E-06 1 1.94E-06 31 1.86E-04 63

I129 1.67€-02 3 8.39E-14 0 5.68E-09 0 2.24E-08 0 1.73E-06 0
TOTALS INGESTION % INHALATION % EXTERNAL % AQUATIC FOOD % DRINKING WATER %

4.30£-01 99 4.53E-11 0 2.00E-04 0 6.17E-06 0 2.95E-04 0

Figure 3.4-10.

Sample Problem Five Output (Continued)

TOTAL
2.45E+02

TOTAL
4 .31E-01



3.5 Error and Recovery

To further ease the user interaction with the ONSITE/MAXI1 computer program,
error-checking and recovery capabilities have been added. The following
paragraphs describe the error and recovery procedures that have been built
into the ONSITE/MAXI1 computer program.

3.5.1 Error and Recovery - ONSITE

ONSITE has extersive error-checking and interactive recovery capabilities.
Most input values are tested against minimum and maximum allowable 1imits.
If a value does not fall within the allowable 1imits, the user is asked
immediately to reenter that value.

ONSITE will display error messages if an inv:iid file name is selected by
the user or if the program is enable to locate and access a data base file.
The fol lowing messages are displayed by ONSITE. Detafls of the error
condition are discussed and appropriate corrective actions are suggested.

"Error opening radionuclide 1ibrary." The program could not access the
radionuclide 1ibrary, RMDONS. Refer this problem to the person maintaining
the ONSITE/MAXI1 computer package.

"Premature end-of-file discovered in 1ibrary." The program expected addi-
tional data in the master radionuclide 1ibrary, RMDONS. Refer this problem
to the person maintaining the ONSITE/MAXI1 computer package.

3.5.2 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, 1f applicable.

DIAGNOSTIC 1: END OF FILE ON INPUT, STOP (MAIN). The program expected
additional input. Suggestion: check use of varfable NEXT.

DIAGNOSTIC 2: ERROR ON NAMELIST INPUT (MAIN). The program encountered an
error while reading the NAMELIST. Suggestions: ~%Yeck spelling of varfable
names, check for proper punctuation, verify th: >lumn one 1s blank in
each record, and check for "$END" terminating s.atement.

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 radionucl ide
fnventory records, check that NONUC is not greater than the maximum
allowed, and verify format of NONUC record (I57).
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DIAGNOSTIC 4: END OF INPUT FOR THIS RUN, NORMAL TERMINATION (MAIN). This
message is not an error condition; this message is printed to indicate a
successful completion of the execution.

DIAGNOSTIC 5: DECAY CHAIN nl HAS IMPROPER ORDER. CURRENT MEMBER INDEX IS
n2. (RLIBIN). This message indicates a problem with a decay chain organi-
zation while reading the master radionuclide 1ibrary. Its occurrence
indicates that (1) an unsuccessful update was made to the library, or (2)
that the file has been corrupted. In efther case, refer the probiem to the
person maintaining 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 1ibrary. This message indicates that (1) an unsuccessful update was
made to t!.2 library, or (2) that the file has been corrupted. In either
case, refer the prodlem to the person maintaining the data base.

DIAGNOSTIC 7: END OF FILE ON MASTER LIBRARY UNIT 1G. STOP (RLIBIN). The
program expected additional records in the master radionuclide library.
This message indicates 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 maintaining the data base.

DIAGNOSTIC 8: NUMBER OF ISOTOPES FOR DFREAD OUT OF BOUNDS followed by five
values which are:

First value = (NISOL) number read in File 20 for leaf DRFs.

Second value - (NISOS) number read in File 21 for soil DRFs.

Third value (NISOX) number read in File 22 for external-exposure DRFs.
Fourth value - (NISOA) number read in File 24 for aquatic-food DRFs.
Fifth value (NISOW) number read in File 25 for drinking-water DRFs.

\OFREAD). There is an error in one of the dose rate factor files. The
number of isotopes listed in the file does not agree with the specified
number alsc read from the file.

DIAGNOSTIC 9: NUMBER OF YEARS FOR DFREAD OUT OF BOUNDS 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 value

(DFREAD). One of the dose rate factor files is in error. The number of
years listed does not correspond to the number of years specified in the
beginning of the file.
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DIAGNOSTIC 10: NUMBER O ORGANS OUT OF BOUNDS FOR DFREAD followed by four
values which are:

First value =~ (NORGL) number read in File 20 for leaf DRFs.

Second value - (NORGS) number read in File 21 for soil DRFs.

Third value - (NORGA) number read in File 24 for aquatic-food DRFs.
Fourth value - (NORGW) number read in File 25 for drinking-water DRFs.

(DFREAD) . One of the dose rate factor files is in error. The number of
organs listed does not correspond tc the number of organs specified at the
beginning of the file.

DIAGNOSTIC 1i: UNIDENTIFIED NUCLIDE name (ICNUC). The program did not
find a radionuclide with this name when it checked the master radionuclide
1ibrary. Suggestions: check spelling of name and verify that "name" is
fncluded in the master radionuclide 1ibrary (checking both sections of the
library).

DIAGNOSTIC 12: THERE ARE UNIDENTIFIED NUCLIDES, ISTOP = n (IDNUC). This
message will aprear after Diagnostic 11, giving the total number (n) of
radionuclide names that were not identified in the master radionuclide
1ibrary. 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.

DIAGNOSTIC 13: TOO MANY NUCLIDES ATTEMPTED IN SI'BROUTINE 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 radionuclides 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 ONSITE/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 prcgram control and simula-
tion control are ifncluded. The use of the data arrays, common blocks, and
data constants is tabulated for each of the programs. The organization of
the input files is presented and the parameters of MAXI1 that are not
reviewed by ONSITE are identified and described.

4.1 Program Hierarchy and Structure

ONSITE/MAXI1 1s a package of two separate computer codes and a data base.
f11 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.

MAXI1 is controlled by the module named MAIN and calls twenty-one sub-

routines and one function. The code module hierarchy of MAXI1 is presented
in Figure 4.1-1. Descriptions of the modules are given in Table 4.1-1.

Table 4.1-1. MAXI1 Module Summary

Module Name = = __Major Function and Description of Module

ACHAIN Calculates radiological decay for one radionuclide
chain. (Subroutine called by SOLCON and WATER.)

AFACT Calculates a resuspension factor using the
Anspaugh model. (Subroutine called by PADOS.)

AIRDIS Decays the atmospheric release source term, {f
necessary. (Subroutine called by PADOS.)

ANDOS Calculates annual doses. (Subroutine called by
MAIN.)

ASUM Sums the terms of an array. (Functfon called by

ACHAIN.)
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Table 4.1-1. MAXI1 Module Summary (Continued)
Module Name ____Major Function and Description of Medule

Reads dose rate factor 1ibraries, except
inhalation. (Subroutine called by MAIN)

Reads past unused entries in fnhalation dose rate
factor 1ibrary. (Subroutine called by INSET.)

Identifies input radfonuclides 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-
jzation, dose calculations, report printing and
successive case handling. (Controlling module.)

MAXDOS Calculates maximum annual dose. (Subroutine
called by MAIN.)

MLOAD Calculates a mass-loading factor. (Subroutine
called by PADOS.)

QUTPUT Prints report of results. (Subroutine called by

MAIN.)

PADOS Calculates pathway doses. (Subroutine called
by MAIN.

PNTO Prints the resulting time dependent soil, air,
irrigation-water and drinking-water
concentrations. (Subroutine called by PADOS.)

QAPAGE Prints a report of input variables. (Subroutine
called by MAIN.)

RDSUB Initial izes inventory arrays and sets input
{nventory data into arrays. This subroutine is
used only when special option is set. (Sub~-
routine called by MAIN.)




Module Name

RLIBIN

SETDAT

SOLCON

WATER

ZEROI

ZEROK

CHANGE

Table 4.1-1. MAXI1 Module Summary (Continued)

—Major Function and Description of Module

Reads master radfonuclide 1ibrary with chain
decay. (Subroutine called by MAIN.)

Stores data for this radionuclide in arrays
(Subroutine called by MAIN.)

Calculates the sof1 concentration accounting for
both radioactive decay and deposition of radionu-
clides in irrigation water. (Subroutine called
by PADOS.)

Decays the water release source term, if
necessary. (Subroutine called by PADOS.)

Initializes an integer array to zero. (Sub-
routine called by IDNUC and SETDAT.)

Inftializes a real array to zero. (Subroutine
called by SETDAT, INSET, PADOS, ANDOS, and
MAXDOS.)

Query 1f user requests parameter value change; and
if so» input new value, test 1f within allowable
1imits, and repeat if not accepted. (Subroutine
called by ONSITE, RADIN, QUANTI, and MODIF.)
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MAIN
| | | [ 1
INSET || ROSUB || RLIBIN || GAPAGE || SETOAT { 10NUC
I | |
DUMMY || ZEROR OFREAD || ZEROR || ZEROI
]
PAOS
| ] | | | 1
AIRDIS || ZEROR || SOLCON || WATER || AFACT || mcao || ewTo

—

ACHAIN
ASUM
[ L |
ANOOS MAXDOS ouTRUT
L J
ZEROR

Figure 4.1-1. MAXI1 Design Hierarchy

The interactive program ONSITE is organized into twelve modules; ONSITE,
the control program, and 11 subroutines. Figure 4.1-2 depicts the module
hierarchy of ONSITE. Table 4.1-2 prese.its a summary of the modules.
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ONSITE

GROUP SCENR CHANGE RITFIL OPTION

INTRO MODIF DISINV

SELECT GROUP CHANGE GkIUP RADIN

QUANTI CHANGE

CHANGE

Figure 4.1-2., ONSITE Design Hierarchy

Table 4.1-2. ONSITE Module Summary

Module Name @ ___Major Function and Description of Module

DISINYV Display report of radionuclide inventory and
control modification and additions to the
inventory. (Subroutine called by ONSITE.)

GROUP Query 1f user wishes to review/modify any of a
given collecticn of parameters. (Subroutine
called by MODIF, ONSITE, and DISINV.)

INTRO Display introductory message, instructfons, and

scenarfo descriptions on screen. (Subroutine
called by ONSITE.)
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Table 4.1-2. ONSITE Module Summary (Continued)

Module Name . Major Function and Description of Moduie

MODIF Display for review and/or modification applicable
parameters for each scenario; establish modified
parameter vaiues. (Subroutine called by ONSITE.)

ONSITE Control program functions and review general
parameters. (Controlling module.)

OPTION Allow user to modify selected pathway options in
a user-created scenario. (Subroutine called by
ONSITE.)

QUANTI Input source terms for each radionuc]ide.

(Subroutire called by RADIN.)

RADIN Input and test radiological source term; allow
modification of translocation indices, if selectad.
(Subroutine called by ONSITE and DISINV.)

RITFIL Write MAXI1 input file. (Subroutine called by
ONSITE.)
SCENR Establish default parameters for the selected

scenario. (Subroutine calle. by ONSITE.)

SELECT Display menu of scenarfo selection and input user':
choice. (Subroutine called by INTRO.)

4.2 Computer Program Flow

The loafc of the computer programs in the ONSITE/MAXI 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
caiculation 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 com-
ments. Figure 4.2-1 depicts MAXI1 program control logfc and Figure 4.2-2
summarizes MAZI1 dnse calculation logic. The program logic of ONSITE is
charted in Figure 4.2-3.
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L ciphpddiial s st S e T

Read master radionuclide library and establish defaults.

Read title for this case; read NAMELIST input.

—

yes NEXT<>4? no

—
yes NEXT<>3? no

\ IB10=? 1

Read yes NEXT=1 no
inventory
from Read “RR, IBLOW from input. null
input.

Read inventory year, title and
fnventory from special file. null

Acjust inventory.

e
yes NEXT<>5? ::::no
e e S — :

Identify and check inventory. Store
Get time and da.e from system. new
Store radiological decay data. inventory.

Store dose rate data in appropriate chains.

Print input values report.

Calculate afr concentrations from offsite snurce.
Calculate pathway doses. (See Figure 4.2-2),
Calculate annual doses; determine maximum annual doses.

E—
yes Yearly reports? no
Print report. null null

Figure 4.2-1. MAXI1 Program Control Flow Chart
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Initialize arrays.
Set time indices.

For each time step:

Calculate resuspension using Calculate resuspension using
mass~-1oading model. Anspaugh model.

For each radionuclide chain:

yes Prior build=-up?

e S —

Calculate air and water concentrations if orior to
start of scenario.

Calculate soil concentration.
e —
yes Decaying source?
—

Calculate air concentration, if considered.
Calculate water concentration, if considered.

For JNUC = 1 to J:
[——
yes Scenario started? /

no

o~ o . | dnen
Caiculate externa )Se.

Calculate air concentration.

4 1at £ +

For all organs:

For all time steps:

Calculate internal pathway doses from
surface/buried soil & food crop leaves.

then I[f irrigated / else

Calculate irrigation leaf
deposition., nuli

Calculate total doses for each radio-

nuclide and organ.

lculation Flow Chart




Display introductory messages and fdentify program.

Display menu of scenarios and query for user's choice.

1

Menu selection:

2

3 4 5
Print Print Print Print Print
Scenario 1 | Scenario 2 Scenario 3 Scenario 4 Scenario 5
description.| description.| description. description. |description.
Do until user is satisfied with scenario selection:
Establish default parameters for selected scenario.
Query user for title.
Query for beginning year of calculation.
Display ending year of calculation.
Do until user 1s satisfied with time period selection:
E—
yes Scenarfo 5 ? no
e e S
Display pathway options with defaults.
Query for user's changes. null

Display detail of report option; query for user's changes.
Query for location of buried/stored waste.
Query 1f user wishes to use all default values for scenarfio.

e
yes Modifications? no
T ——
For each group of parameters:
Query for change in this group.
| S—
yes Modi fy? no

Display each parameter description & value.
Query for change.

yes

Change? no

Input new value.
Test 1f within allowable 1imits.

null

rull

null

Figure 4.2-3.

4.9

ONSITE Program Control Flow Chart



Query for ratio of concentration in surface to subsurface soil,
if applicable.

Query for input units, radioactivity and area.

Query for surface/buried waste dilution factcr.

Input site size and calculate area correction factor.

Do until user is satisfied with scenario.

Initialize radionuclide quantity arrays.
Read in allowable radionuclides 1ist with solubilities.
Set flag if review/modify of translocation classification celected.

Do while element name <> "99":

Input element name and atomic number.

'no\ Match 1M
X‘

Do until valid name input: Set radionuclide into array.

B

yes Check solubility? no

S —

For each selected organ:

Display translocation class for soluble and
insoluble state for this element.

Display default class for this organ.

Query 1f change desired, and if so,
input new value. null

Input source term for each appropriate pathway.

Display inventory report and allow modification.

Do until user is satisfied with the inventory.

Write MAXI1 input file.

Figure 4.2-3. ONSITE Program Flow Chart (Continued)

4.3 Program Data and Data Structures

This section contains tables of the data arrays, common block definition

and usage, and data constants for MAXI1 and ONSITE. The arrays are fdenti-
fied and their locatfons given in Tables 4.3-1 and 43-2. Common block
usage is described in Tables 43-3 and 43-4, Data constants are fdentified
and the assigned values are 1isted and described in Tables 4.3-5 and 4.3-6.
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An attempt has been made to use variable and module names consistently
throughout the package.
Table 43-1. MAXI1 Data Arrays

Number of Common
Array Name Elements Block —eModule Location

A (1) ASUM, SUMPRD, ZEROR
A (45) ACHAIN

AARDOS (50,5) DOSE1

ADADOS (50,5) DOSE1

ADWDOS (50,5) DOSE1

AEXDOS (50} DOSE1

AFDOS (50,5) DOSE1

AIDOS (50,50.5) DATA2

AIRCOM (50) PADQS, PNTO

AIRFA (50) AFACT, MLOAD, PADOS
AL (50) DATAL

AL (9) ACHAIN

AM (50) DATAL

AM (9) ACHAIN

AMI (50) DATAL PNTO

AMJ (50) NATAL PNTO

AMK (50) FADOS, WATER, SOLCON
AML (50) THIRDS

AMM (50) PADOS, SOLCON, AIRDIS
AMT (50) PADOS, PNTO, SOLCON
AO (9) ACHAIN, PADOS, SOLCON
ARDOS (50,50,5) DOSEL

ARDW (50,50,5) DATA2

ARGF (50,50,5) DATA2

AW (300) RLIB IDNUC

AW AW (100) FREAD

AWDX (100) FREAD

AW I (50) MAIN, IDNUC, SETDAT
AWLS (100) FREAD

AWO (50) DATAL PNTO

AWW (100) FREAD

AWX (100) FREAD

B (1) SUMPRD

DADOS (50,50,5) DOSE1

DEDXT (50,50,5) DATA2

DEXT (50) DATA2

DFDOS (50,50,5) DATA2

DFDXT (100) FREAD

DFXT (100) FREAD

DIN (3,50,5) INSET

DK (2,50) DATAL
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Table 4.3-1. MAXI1 Data Arrays (Continued)

Number of
Array Name Elements mn_ —Module location
DK (2,9) ACHAIN
DKF (2,300) RLIB
DWDOS (50,50,5) DOSEL
ELT (300) RLIB IDNUC
ELTA (100) FREAD
EL TDX (100) FREAD
ELTI (50) MAIN, IDNUC, SETDAT
ELTLS (100) FREAD
ELTO (50) DATAL PNTO
ELTX (100) FREAD
EXDOS (50,50) DOSE1
EXMO (9) ACHAIN
FADOS (50,50,5) MAIN
FDOS (50,50,5) DOSE1
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) DATA2
TOFNUC (50) DATAL
IT (2) RLIBIN
K (1 ZEROI
KORG (5) MAIN, TNSET, OUTPUT, QAPAGE, SETDAT
KORG.". (5) MAIN, DFREAD, SETDAT
KORGL S (5) MAIN, DFREAD, SETDAT
KORGW (%) MAIN, DFREAD, SETDAT
MAXD (5) MXTIM MAIN
MAXTIM (5) 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 (50) MAIN, QAPAGE, SETDAT
Q1 (50) MAIN, SETDAT
Ql (50) MAIN, SETDAT
QK (50) THIRDS
SOILCN (50) DATAL PNTO
TIT20 (13) TITLR



TIT21
TIT22
TIT24
TIT25
TIT27
TITLDI
TITLEL
TITLR

Array Name

A

ANS
AWI

CL

E

ELTI
EXTFAC
GNAME
IDORG
IS
KORG
NS
NSOLD
NVU
NVUNIT

Table 4.3-1.

MAXI1 Data Arrays (Continued)

Number of Common
Elements Block
(13) TITLR
(13) TITLR
(13) TITLR
(13) TITLR
(13) TITLR
(15)

(20) JUNK
(20)

(300) RLIB
+100000)

Table 43-2,
Number of Common
Elemenis Block
(300)

(2)

(100) INV
(3)

(300)

(100) INY
(2,4)

(2)

(5)

(2)

(5) VARYBL
(5,300)

(5,100) INY
(4) DESC
(4) VARYBL
(23)

(100) INV
(100) INV
(100) INV
(100) INV
(20) DESC
(2,3) DESC
(3,2)

4.13

——Module location

MAIN, QAPAGE
MAIN, QAPAGE, RLIBIN
MAIN

ONSITE Data Arrays

~——Module Location

RADIN
OPTION

RADIN
RADIN

ONSITE
ONSITE, MODIF, GROUP
RADIN
RADIN

RADIN

RADIN

QUANTI



T‘b‘. ‘03-3 .

Common
Block
Name

DATAL

Y R R R R R R

DATAZ

DOSE1

SRR, | . [ ) S——

ELTO(50)
AWO(50)
IOFNUC(50)
NONUC
IFRM(2,50)
AL (50)
AM(50)
SOILCN(50)
ICHN
AMI(50)
AMJ (50)

DFDOS(50,50,5)
AIDOS(50,50,5)
INDOS(50,50,5)

DEXT(50)

ARGF (50,50,5)
ARDW(50,50,5)

DEDXT(50)

EXDOS(50,50)

AEXDOS50)

FDOS(50,50,5)

FADOS(5C,50,5)
DADOS(50,50,5)
ARDOS(50,50,5)
DWDOS(50,50,5)

AFDOS(50,5)

ADADOS(50,5)

ADOS(50,5)

AARDOS(50,5)
ADWDOS(50,5)

IFOD
IARG
INAT
DK(2,50)
RIRR
RPF
XMLF
DILF
IMO
DEN
IEXT

4.14

MAXI1 Common Block Definition and Usage

~Used by Module

MAIN
AIRDIS
ANDOS
DFREAD
INSET
OUTPUT
PADOS
QAPAGE
SETDAT
SOLCON
WATER

T T T T e e R R

MAIN
INSET
PADOS
SETDAT

T T s s e R R R R E R N R E N R R R R R R R R

MAIN
ANDOS
MAXDOS
OUTPUT
PADOS



Table .2-3. MAXI1 Common Block Definition and Usage (Continued)

Common
Block
Name MR, T _Used by Module
FREAD ELTLS(100) NYRL MAIN
AWLS(100) NYRS DFREAD
ELTX(100) NORGL SETDAT
AWX(100) NORGS
DFXT(100) NISOL
ELTA(100) NISOS
AWAW(100) NYRW
ELTW(100) NYRA
AWW(100) NORGW
ELTDX(100) NORGA
AWDX(100) NISOW
DFDXT(100) NISOA
NISODX
JUNK DD MAIN PADOS
Im ANDOS QAPAGE
I1T2 MAXDOS
TITLEL(20) OUTPUT
MXTIM MAXTIM(5) MAIN
MAXD(5) MAXDOS
OUTPUT
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
XQSITE IBLOW PADOS
TITLS TIT20(13) TIT24(13) DFREAD
TIT21(13) TIT25(13) QAPAGE
TIT22(13) TIT27(13)

|.Qboo.oo-co.'o.c.oco..-o.o.o..'00..oolooo.o.ooo-coo.o.oo.
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Table 4.3-4. ONSITE Common Block Definition and Usage

Common
Block
Hame PRGNS, . R _Used by Module
AREA FRSIZ AREAEX ONSITE
AREAIN RITFIL
DESC TITL(20) ONSITE QUANTI CHANGE
UNITS(2,3) SCENR RITFIL SELECT
NVU( 4) MODIF OPTION GROUP
RADIN INTRO
FLAG ISUR ONSITT QUANTI CHANGE
IRS SCENR RITFIL SELECT
ILOC MODIF OPTION GROUP
INUT RADIN INTRO
INV NIN ELTI(100) ONSITE INTRO
AWI(100) QK(100) SCENR CHANGE
NSOLD(5,100) MODIF SELECT
Q(100) RADIN GROUP
QI1(100) QUANTI OPTION
QJ(100) RITFIL
IOVAR SCRN ONSITE QUANTI SELECT
ouT SCENR RITFIL GROUP
OUTFIL MODIF OPTION
KEY INTRO CHANGE
VARYBL IFOD RIRR ONSITE
RPF IMO SCENR
RF1 RF2 MODIF
1ARG INAT RADIN
IDKWAY IEXT QUANTI
IAIR XQSITE RITFIL
IDKAIR XFACT OPTION
AGE XDPT TNTRO
DEN XMLF CHANGE
RINH DILF SELECT
M3M2 INTRUD GROUP
Im 172
NORG KORG( 5)
I0UT NEXT
RPF1 RPF2
XF INHAL
IRR SRDIL
NVUNIT(4)

P I R I NN
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Constant
Name

ONAME (n)

Unnamed

Unnamed

Unnamed

Unnamed

Unnamed

Unnamed

Unnamed

Unnamed

Unnamed
Unnamed
Unnamed

Unnamed

Unnamed

Table 4.3-5.

Constant Yalue

'organ name'

1.0 x 10°

0.15

3.15 x 104

3.175 x 104
1.0 x 10™4

-2.87

5.844 x 10711
1.0 x 1073

2.635 x 10°
365.25

0.693

5

Module
Location

OUTPUT
QAPAGE

AFACT

MLOAD

SOLCON

MAIN

AFACT

AFACT

PADOS

PADOS

PADOS
SETDAT
SETDAT
MAIN
QAPAGE

QUTPUT
PNTO
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MAXI1 Data Constants

Description

Organ titles for report: ‘organ
name' as it appears in Table 4.5-3.

Resuspension factor after 17
years, in units of m *, used with
Anspaugh model. (See Equation 2.7)

Correction factor for units
in PADOS with SOILON in pCi/m2,

Air concentration time and deposi-
tion ve]quty conversion factpr:

3.15 x 10’ sec/yr x 1.0 x 10~
m/sec.

Air concentration conversiqgn
factor from Ci/yr to pCi/m’.

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“/0.1 , o

Air deposition velocity for
all resuspended particles, m/sec.

Number of seconds in a month.
Number of days in a year.
Natural log of 2.0.

Logical unit number of the input
file.

Logical unit number of the input
file.



Table 4.3-5. MAXI1 Data Constants (Continued)

Constant Module

Name = Constant VYalue Lecation ________ _ Description

Unnamed 10 RLIBIN Logical unit number of the master
radionucl ide library.

Unnamed 20 DFREAD Logical unit number of the leaf-
mechanism dose rate factors file.

Unnamed 21 DFREAD Logical unit number of the soil-
mechanism dose rate factors file.

Unnamed 22 DFREAD Logfcal unit number of the surface
external exposure dose rate factors
file.

Unnamed 23 INSET Logical unit number of the inhala-
tion dose rate factors file.

Unnamed 24 DFREAD Logical unit number of the aquatic
foods dose rate factors file.

Unnamed 25 DFREAD Logical unit number of the
drinking-water dose rate factors
file.

Unnamed 27 DFREAD Logical unit number c¢f the buried-
waste external-exposu e dose rate
factors file.

Unnamed 30 MAIN Logical unit number of the inven-
tory file. This is used only when
IBIO=1.

Unnamed 40 OUTPUT Logical unit number of output

plot/summary file. This is used
only when IBIO=l.
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Table 4.3-6. ONSITE Data Constants

Constant Module

—Name =~ __Constant Value = Location _______ Description

SCRN 1 ONSITE Logical unit number of the

CHANGE computer terminal.

ouT 7 ONSITE Logical unit number of the out-
put file from ONSITE.

XFACT 5.844E-11 SCENR Unit conversion factor:
(hr/yr/mrem) (ci/pCi) 0.15.

DILF 1.0 SCENR River dilution factor.

INTRUD 1 SCENR Special inhalation model option
not manipulated by ONSITE.

UNITS(2,3) "/square meter" ONSITE Source-term input units

"/cubic meter" corresponding to the index
"/Kg of sofl" M3M2.

ORG(23) "organ name" RADIN Organ titles for transloca-
tion class review: "organ
name" arranged as indexed in
Table 4.5-3.

ANS(2) "IN/Y)Y OPTION Default response logically

"(Y/N)" selected for pathway selec-
tion based on the value of
the option flag.

EXTFAC "On Surface" ONSITE Description of waste location

"Buried at 0.5 " for external exposure calcu-

"Buried at 1.0 m" lations.

"Stored Waste"

NVU "pCi" "mCi" ONSITE Description of input unit
il < LR - b selection for source term.
NVUNIT 1.0 ONSITE Source-term input units modi~-
1.0 x 10° fication factor, corresponds
1.0 x 108 to constant NVU.
1.0 x 10°
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4.4 Input File Organization

The ONSITE computer program rel ieves the typical user of the need to be
concerned with the details of input file organization. Only the Level 3
User (see Sections 2.2.2 and 3.1), that i{s the user who wishes to interact
directly with the MAXI1 program tc set up unique scenarios, needs further
information about the MAXI1l program. The following descriptions will
assist the Level 3 User in setting up proper input for the MAXI1l cocde. The
information in Section 2.4, Section 4.5, and this sectfon will assist the
Level 3 User in appropriate parameter selection and organfzatfion.

The MAXI1 executfon file contains system commands to assign appropriate
files from the data base and to run the MAXI1 code. The file also contains
MAXI1 input; an fdentifying title, NAMELIST input, and the source term.
The organization of the MAXIl executfon file is deta‘led in Table 4.4-1.

MAXI1 uses the FORTRAN NAMELIST set INPUT for entering parameter values.
For this set, the first NAMELIST record must be blank in column one;
"$INPUT" must be located in columns 2-8 and may optionally be fol lowed by
data items. The data items are separated by commas and the last item must
be followed by "SEND". The data ftems must have one of the three following
forms:

(1) Parameter Name = Conztant. The parameter name may be efther

subscripted or not.

(2) Array Name = Set of Constants (separated by commas). The number
of constants may be less than, but not greater than, the number of
elements in the array, and must be in the same order as the array
fs stored, f1.e., the first subscript changes most rapidly.

(3) Subscript =
The set of constants will be placed in consecutive array elements,
starting with the element designated by the subscripted parameter.

Data 1tems that are set via the NAMELIST statement are identified in
Table 3.2.3-1 and Table 4.5-1 by the name of the set (e.g.» INPUT) in the
second column.

MAXI1 can handle consecutive cases in an execution. Each case is preceded
by an 80-character one-1ine title, and NAMELIST statements and parameters.
The original inventory is used in all subsequent cases. The parameter NEXT
handles successive cases. The end of the run {s signaled by a dummy title
record and the NAMELIST INPUT parameter set to 4. The output from the
ONSITE sample problem interaction sessions are examples of MAXI1 input
file organization (see Figures in Section 3).
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Table 4.4-1. MAXI1 Executfon File Organization

Eile Position

First nl lines

Following 11ine
Next 1ine
Following n 1ines

Next 11ine

Next NIN lines

—Narial'e/Description/Format

Logical unit/file assignment statements to
assign the master radionuclide file and selected
dose rate factor files for logical units 20-25
and logfcal unit 27.

System command to execute MAXI1
Identifying title, up to 80 characters
NAMELIST set INPUT as described above

NIN (number ¢f radionuclides, including
daughters) (I7)

iRR (nurber of years of irrfgation prior to
calculacion) (IS5)

IBLOW (number of years contaminant blew onto
site prior to calculation) (I5)

For each radionuclide n, one line 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 (Il)

NSOLD(4,n) - fourth organ (Il)

NSOLD(5,n) - fifth organ (I1)

Q(n) =~ contamination deposited on the site
(E10.2)

QI(n) = river release source term (E10.2)

QJ(n) - drinking-water release source term
(E10.2)

QK(n) - atmospheric release source term
(E10.2)

Note: NSOLD 1s the translocation classifica~
tion 1ndex for selected organs where:
1 =Class D
2 =Class W
3 =Class Y.
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4.5 Additional Parameter Descriptions

The Level 3 User may utilize the MAXI1l computer code for a wide range of
applications. A primary criteria in the development of the scenarios and
the ONSITE computer code is that the code package should be easy to use.
Consequently, some of the options that have 1ittle application to low-
level waste storage are not manipulated by the ONSITE code. The Level 3
User may use these options and parameters when manually establishing MAXI1
input files. MAXI1 parameters not manipulated by ONSITE are 1isted and
described in Table 4.5-1. Table 4.5-2 1ists the organs used by the MAXI1
code and the organ reference index assocfated with each organ.

Table 4.5-1. Additional Parameter Descriptions: MAXI]

NAMELIST
Set/Number

Parameter Array

MName = _Elements  Data Type Description

DILF INPUT Real River d;]ution factor in units of
(1/yr)™" to convert input river source
term of pCi/yr to pCi/L.
(Default value: 1.0 - no modification)

IAIR INPUT Integer Will there by continuing atmospheric
deposition?

0 - no
1l - yes

(Default value: 0)

IBIO INPUT Integer Not used in this application.
(Default value: 0)

1B! Ow Integer Number of years contaminants blew onto
the site prior to the beginning of the
dose calculation.
(Default value: 0)

IBYR Integer Special input/output parameter not used
fn this application.
(Default value: 0)

IDKAIR INPUT Integer Decay the afir-release source term for

IT2-1IT1l years, starting at the begin-
ning of the scenario?

0~ no

1l - yes
(Default value: 0)
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Table 4.5~1. Additional Parameter Descriptions: MAXI1 (Continued)

Description

Decay the irrigation and aquatic food-
release term for IT2-ITl years,
starting at the beginning of the
scenarfo?

0 - no

1 - yes
(Default value: 0)

Specfal inhalation model selection:

0 - model not selected

1 - model selected (allows a one-year
exposure with annual doses)

(Default value: 0

Integer Case control index:

1 - this is the first case: read
1ibraries, NAMELIST INPUT, and
inventory; perform calculations
and prepare for following cases

- not used by MAXI]
this 1s a subsequent case; read
title and NAMELIST INPUT, perform
calculations, and prepare for
following case
end execution; previous
title record was a dummy record
special case handling not used in
this application.

Atmospheric release source term in
pCi/yr. Not used in this application.

Chi/q value at the site.
(Default value: 0.0)

This parameter has three functions: {1t
can be used to turn off the surface
external pathway (XFACT=0.); 1t can
modify the units of the surface
external DRF file assigned to logical
unit 22 allowing use of ISOSHLD
generated files (XFACT=1.0 for MAXI2
generated file 22, XFACT=5,844E~11




Table 4.5-1. Additional Paramete

r Descriptions: MAXI1 (Continued)

NAMELIST
Set/Number

Parameter Array

_Name = _Elements  Data Type —Description

(cont) for ISOSHLD generated file 22); and 1t
can modify the number of hours of
exposure per year (based on a full
year of exposure or 8766 h/yr = 1.0).
ONSITE uses the parameters ISUR, 122,
and XF2 to simplify input of this
parameter. MAXI1l will caiculate XFACT
only if values have been entered in
NAMELIST INPUT for ISUR, 122, and XF2.
This logic allows the usar 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 large intestine

8 - Lungs 16 = Thyroid

4.6 CDC Computer-Code Installatiocn

The installation of the ONSITE/MAXI1

software package on the Control Data

Corporation (CDC) computers at Brookhaven National Laboratories 1s dis-

cussed in this section. Computer ope

ration-system interfacing on the COC

computers 1s largely transparent to the user due to procedures included

with this softwere package.
in Section 4.6.1.
discussed in Section 4.6.2.
on the COC 1s discussed in Section 4

The ONSITE/MAX]] software package 1s

Laboratory CDC 6600 (MFA) and COC 7600 (MFZ) computers.
been modified to execute under INTERCOM Version 4 software control.

MFA computer uses the NOS/BE 1 operat

the SCOPE Version 2.1 operating system.

the FTNS FORTRAN compiler. The conte

4,

These command level procedures are discussed
Software security procedures established on the CDC are
Conversion of the computer codes for execution

6.3,

instal led on the Brookhaven National
The package has
The
fng system and the MFZ computer uses
The source code 1s compiled with
nts of the ONSITE/MAX]I software
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packages are listed in Table 4.6-1. Files residing on MFA have been backed
up in duplicate on 1ibrary tapes K355 and K1916. Files residing on MFZ
have been backed up in duplficate on 11ibrary tapes K1917 and K1918. Backup
tapes were created with the DUMPF system command. MAXI1l, MAXI2, and MAXI3
were developed on a UNIVAC 1100/70 computer. The ONSITE computer code was
developed on a Zenith-89 microcomputer. The software package was assem-
bled, debugged, and tested on a VAX-11/780 computer.

4.6.1 Command Level Procedures

Three interactive Cyber Control Language (CCL) procedures have been written

tc handle most of the operating-system interface for the ONSITE/MAXI1

Table 4.6-1. Contents of the ONSITE/MAXI1 Software Package
fllename Computer Identification . | —
PROCF IL MFA ONSITE Commana level procedure
ONSITE MFA ONSITEDB FORTRAN source code
MAXI1 MFA ONSITEDB Batch process file for

MFZ containing compila-
tion directives and
FORTRAN source code
MAXI2 MFA ONSITEDB FORTRAN source code
MAXI3 MFA ONSITEDB FORTRAN source code
ONSITEABS MFA ONSITEDB Machine executable code
MAXI1ABS MFZ ZZRNRC Machine executable code
MAXI2ABS MF A ONSITEDB Machine executable code
MAXI3ABS MFA ONSITEDB Machine executable code
RMDONS MFA ONSITEDB Sequentfal data
RMDL IB MFZ ZZRNRC Sequential data
FILE20 MFZ ZZRNRC Sequential data
FILE2]1 MFZ ZZRNRC Sequential data
PLANSOURC MFZ ZZRNRC Sequential data
ROOM MFZ ZZRNRC Sequentfal data
FILEZ3 MFZ ZZRNRC Sequentfal data
FILE24 MFZ ZZRNRC Sequentfal data
FILE2S MFZ ZZRNRC Sequential data
VOL SOURC MFZ ZZRNRC Sequential data
BURIEDHF MFZ ZZRNRC Sequentfal data
BURIED] MFZ ZZRNRC Sequential data
ORGL IB MFA ONSITEDB Sequential data
FTRANSL IB MFA ONSITEDB Sequentfal data
GRDFL IB MF A ONSITEDB Sequential data
BIOAC MFA ONSITEDB Sequentfal data
ONFOR MFA ONSITEDB Batch compilation
M2FOR MF A ONSITEDB Batch compilation
M3FOR MFA ONSITEDB Batch compilation
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executions. Instructions for using these procedures are given in

Section 3.1.1. The first CCL procedure, named ON, performs the necessary
system-level commands to attach files, connect the files INPUT and QUTPUT
to the terminal screen, and execute the ONSITE computer program. The
second CCL procedure, named DONE, solficits a unique filename and a read-
protection key from the user. DONE then catalogs the ONSITE-generated file
with the user-supplied name, removes interim files from the user's work
area, and disconnects the files INPUT and OUTPUT from the terminal screen.
A third procedure, named SEND, routes an output file from the batch process
output queue to the Remote Job Entry (RME) printer at the $5-056 Computer
Operations Facility, Willste Building, S11ver Spring, Maryland. A 1isting
of the file containing these procedures is located in Appendix 1.D.l.

4.6.2 Software Security

A11 files in the ONSITE/MAXI]l 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 ONSITE/MAXI) software package. Requests for access to the
passwords should be directed to the NRC Project Manager. Execution files
created by ONSITE contain user fdentification and account fnformation.
These fi1les are protected against read-access by a user-supplied password
as discussed in Section 3.l.l.

4.6.3 Computer-Code Conversion

Most changes to the codes in the ONSITE/MAXI1 software package were the
result of minor syntax varfations in the hardware and FORTRAN compilers.
The only major change in the COC version of the software pachage s the
coding of the module RITFIL of the ONSITE computer code. A 11isting of the
coC versfon of RITFIL 1s located in Appendix 1.D.2.

4.7 References
Chapin, N. 1974, "New Format for Flowcharts," Software - Practice and

Experience, Vol. 4, pp. 341-357, John Wiley and Sons Ltd., London,
England.
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APPENDIX 1.A  COMPUTER CODE LISTING - MAXI1

Program Title: MAXI1
Developed for: U.S. Nucear Regulatory Commission

Office of Nuclear Regulatory Material Safety &
Safeguards
Division of Waste Management
and
Office of Nuclear Regulatory Research
Division of Health, Siting, and Waste Management

Date: May 31, 1984

NRC Contacts: Dr. Stan Neuder (NMSS)
Phone: 301-427-4607

Dr. John Randall (NRR)

Phone: 301-427-4633

Code Developer: B.A. Napier, R.A. Pelogquin, W.E. Kennedy, Jr.
Pacific Northwest Laboratory
Richland, WA 509-375-3849 (WEK)

This program was prepared for an agency of the United States
Government. Nefther the United States government nor any agency
thereof, or any of their employees, make any warranty, expressed
or implied, or assumes any legal 1iability or responsibility for
any third party's use, or the results of such use, of any portion
of this program or represents that 1ts use by such third party
would not infringe privately owned rights.

OO 00000OOOOOGOOOOGOOOOOGGOOOOOQO0()00('709

PROGRAM MAXI1

THIS PROGRAM IS DESIGNED TO CALCULATE ANNUAL RADIATION DOSES FROM
INGESTION, INMALATION, EXTERNAL SURFACE CONTAMINATION,

AND AQUEOUS FOOD AND WATER INGESTION RESULTING

FROM RESIDUAL RADIOACTIVITY AT DECOMMISSIONED NUCLEAR FACILITIES
AND WASTE STORAGE SITES.

Version of 25-APR-84 RAP

OO0
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APPENDIX 1.A  COMPUTER CODE LISTING - MAXI1
COMMON/ THIRDS/QK (50) , AML (50) , XQSITE, IAIR, IDKAIR, IBLOW

COMMON/RL "B/ELT(300) , AW(300) , TR(300) ,NUC, NCH, NCHN(300) , NOFNUC(201)
«»NCHST(200) , IFR(2,300) ,0KF(2,370) , IMEM(300)

COMMON/DATAL/ELTO(50) , AWO(50) , IOFNUC(50) ,NONUC,DK(2,50) »
+IFRM(2,50) ,AL(50) ,AM(50) ,SOILCN(50) , ICHN, AMI (50) , AMJ (50) ,
+ IFOD, IARG, IWAT, RIRR, RPF , XMLF ,DILF, IMO,DEN, IEXT

COMMON/DATA2/DFDOS(50,50,5) ,AIDOS(50,50,5) » INDOS(50,50,5) ,
.DEXT(50) , ARGF (50,50,5) » ARDW(50,50,5) , DEDXT(50)

COMMON/DOSEL/EXDOS(50,50) , AEXDOS(50) ,FDOS(50,50,5) »
.FADOS(50,50,5) ,DADOS(50,50,5),»
.ARDOS(50,50,5) ,OWDOS(50,50,5) ,
+AFDOS(50,5) ,ADADOS(50,5) ADOS(50,5),
+AARDOS(50,5) , ADWDOS(50,5)

COMMON/MXTIM/MAXTIM(5) ,MAXD(S5)
COMMON/ JUNK/DDTT, IT1,IT2, TITLEL1(20), TODAY,CLOCK

DIMENSION KORG(S),NTR(5,50),TITLR(20),TITLDI(15),NSOLD(5,50)
DIMENSION TITLIN(40)

DIMENSION Q(50),ELTI(S50),ANI(50)

DIMENSION QI(50),QJ(50),Q0APR(50)

DIMENSION NFLAG(300) ,NFLAGC(200)

CHARACTER AW®6, ANO*6,AWI*6

CHARACTER AWLS*6, AWX*6 , AWAW®G , AWW*6 , AWDX *6
CHARACTER DDTT*9, TODAY*10, CLOCK*10
REAL*4 INDOS

DATA AST /%% vy

NAMELIST INF'JT PARAMETERS

NAMEL IST/INPUT/IEXT,XFACT, IOUT,IT1,1T2,KORG,NORG, XDPT, NEXT
+» AGE, IFOD, IARG, INAT,RIRR, RPF , XMLF ,M3M2,DILF, IMO,DEN,
RF1,RF2,RINH, INTRUD, IDKWAT, IAIR, XQSITE, IDKAIR,

. RPFl, RPF2, ISUR, 122, XF2, SRDIL, IBIO,

. FRSIZ, AREAIN, AREAEX, ION

LAST TWO LINES OF NAMELIST INPUT SPECIFIC TO VAX ONSITE/BIOPORT
VERSION

MAXIMUM NUMBER OF RADIONUCLIDES THAT CAN BE CONSIDERED
NMAX =50
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APPENDIX 1.A
GET DATE AND TIME

CALL DATE(TODAY)
CALL TIME(CLOCK)

CALL RLIBIN(TITLR)

READ CASE SPECIFIC INPUT

DEN=100.
IMO=6
IFOD=1
IARG=1
INAT=]
IAIR=]1
XQSITE=0.0
IDKAIR=0
RPF=],
RPF1=1.0
RPF2=0.0
RIRR=0,0
XMLF=0,01
M3M2=0
DILF=1.0
m.-l .0
IDKWAT=0
RIM=1.0
XDPT=0.067
XFACT=1.0
ISUR=1
122=1
XF2=0.0
ITl=1
RF1=1.0
RF2=0.0
RINH=1.0
1EXT=0
INTRUD=0
1T2=50
SROIL=1.0

KORG(1) =1

KORG(2) =6

KORG(3) =8

KORG(4) =16
KORG(5) =23
NORG=5

COMPUTER CODE LISTING - MAXI1

READ MASTER DATA LIBRARY FOR RADIONUCLIDE AND CHAIN DECAY DATA
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APPENDIX 1.A  COMPUTER CODE LISTING - MAXI1

IBIO = 0
ION = 0

FRSIZ = 1.0
AREAIN = 1.0
AREAEX = 1.0

RPFl= OLD RPF

RPF2= FRACTION OF TOTAL DIET GROWN ON SITE

RPF=RPF1l : IF RPF2>0. THEN RPF = RPF1*RPF2

ONLY RPF IS USED IN THE CALCULATION; RPF1l, RPF2 USED FOR QA PAGE -RAP

ISUR, 122, AND XF2 ARE THE ONSITE PARAMETERS EQUIVELENT TO XFACT
ISUR = SURFACE CONTAMINATION (0-NOT CONSIDERED, 1-CONSIDERED)
122 = INDEX OF SURFACE CONTAMINATION SOURCE (0-ISOSHLD, 2-MAXI2)
XF2 = NO.OF HOURS/YEAR PERSON IS EXPOSED TO EXTERNAL CONTAMINATION

CODE LOGIC HAS BEEN ARRANGED SO THAT THE USER MAY STILL INPUT "XFACT"
THROUGH NAMELIST. XFACT WILL ONLY BE SET BY MAXI1 IF VALUES HAVE BEEN
INPUT FOR ISUR, 122, AND XF1

1 READ(5,50,END=99) TITLEL
READ (UNIT=5,NML=INPUT,ERR=97)
IF(NEXT.EQ.4)GO TO 95

SET RIM VALUES BY M3M2

IF(M3M2.EQ.1) RIM=0.15
IF(M3M2.EQ.2) RIM=224,

IF ONSITE INPUT, SET XFACT BASED ON VALUES OF ISUR, 122, AND XF2
IF (ISUR .EQ. 0) THEN
XFACT = 0.0
ELSE
IF (122 .EQ. 0) XFACT = 5.844E-11
IF (XF2 .GT., 0.) XFACT = XFACT * (XF2/8766.)
ENDIF

IF ONSITE, SET RPF ELSE SET RPF1=RPF
IF (RPF2 .GT. 0.) THEN
RPF = RPFl * RPF2
ELSE
RPF1 = RPF
RPF2 = 1.0
ENDIF

C READ NEW ISOTOPE SELECTION
C NOTE: SUCCESSIVE CASES USE THE INITIAL INVENTORY
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C IF NOT BIOPORT INPUT , DO STANDARD INVENTORY TNPUT
IF (IBIO .NE. 1) THEN
C

IF(NEXT.EQ.3) GO TO 100
READ(5,200,END=99) NIN, IRR, IBLOW
IF(NIN.GT.NMAX,OR.NIN.LT.1) GO TO 98

READ(5,300,END=99) (ELTI(I),AWI(I),(NSOLD(J,I),Jd=1,5),Q(1),
. QI(D),QI(D),QK(I),I=1,NIN)

ELSE
USE SPECIAL INVENTORY INPUT ROUTINE FROM BIOPORT

IF (NEXT ,EQ. 1) THMEN
FIRST TIME THROUGH
READ(5,201) IRR, IBLOW
READ(30,202) (TITLINCIRAP), IRAP=1,1%)
PRINT 202, (TITLIN(IRAP),IRAP=1,40)
ENDIF

READ BIOPORT YEAR FOR REPORTS
READ (30,205) IBYR
PRINT 205, IBYR

USE ALTERNATE INVENTORY INPUT (* SIGNALS END THIS YEAR)

OO0 OO0 ©

NIN=0
I=1

153  CONTINUE
READ (30,301,END=99) ELTI(I),AWI(I),(NSOLD(J,1),J=1,5),
a(D), QI(D, QJI(D

PRINT 8801, ELTICI),AWI(I),Q(I),AST
8801 FORMAT (' AS READ:',Ad,':',A6,E10.3,":",Ad,":")

OO0

IF (ELTI(I) .EQ. AST) GO TO 152
I=1+1
NIN = NIN + 1

GO TO 153

152 CONTINUE
ENDIF
DO 150 I=1,NIN

Q(I) = Q(I) * SRDIL
150 QI(D)=QICI)*DILF
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IMPORTANT NOTE: THE ORDER OF NSOLD ON THE INVENTORY CARDS
ABSOLUTELY MUST MATCH THAT OF THE INPUT ORDER OF KORG

IN THE INPUT NAMELIST!!

DO THE FOLLOWING FOR STANDARD EXECUTION:
IF (NEXT .NE. 5) THEN

CALL IDNUC(NUC,ELT,AW,ELTI, AWI,NIN, NCHN, NFLAG,NFLAGC)
CALL DATE OF RUN

CALL DATE(TODAY)
CALL TIME(CLOCK)

CALL SETDAT TO SET DATA IN CHAINS

CALL SETDAT(ELTI,AWI,NFLAG,NFLAGC,Q,
. KORG, NORG, NSOLD,NTR, QI , QJ, RIM,
. QAPR, ISUR)

SET INHALATION DATA ARRAY
CALL INSET(NORG,KORG,NTR,TITLDI)

100 CONTINUE
ELSE

THIS IS SUBSEQUENT BIOPORT RUN, USE SPECIAL INITIALIZATION
CALL RDSUB (Q, QI, QJ, NFLAG, QAPR, RIM)

ENDIF
CALL QAPAGE TO PRINT BACK PARAMETERS USED
CALL QAPAGE(RF1,RF2, INTRUD, IDKWAT, XFACT, IRR, RINH, XDPT, AGE,
.M3M2, KORG,NORG,NTR, TITLR, TITLDI,QAPR,RPF1,RPF2, ISUR, 122,
+XF2,SRDIL,IBIO, IBYR, TITLIN,NEXT,FRSIZ,AREAIN, AREAEX, ION)
SET AIR CONCENTRATIONS FROM OFF-SITE SOURCES
IF(IAIR.NE.1)GO TO 160
DO 151 I=1,NONUC
151 AML(I)=AML(I)*XQSITE*3,175E4
160 CONTINUE
CALCULATE PATHWAY DOSES

CALL PADOS(XFACT,NORG, XDPT, AGE, IRR, RF1,RF2,RINH, INTRUD, IDKWAT,
. XF2, RPFl, RPF2, AREAIN, AREAEX)
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C CALCULATE ANNUAL DOSES
: CALL ANDOS(NORG)
DETERMINE MAXIMUM ANNUAL DOSE
CALL MAXDOS(NORG)
PRINT QUTPUT RESULTS PAGE
CALL OUTPUT (NORG, IOUT,KORG, IBIO, IBYR,NEXT)

RECOVER AML FOR FUTURE CASES

OO0 OO0 OO0

IF(IAIR.NE.1)GO TO 180
DO 170 I=1,NONUC
170 AML(I)=AML(I)/(XQSITE®*3.175E4)
180 CONTINUE
C
50 FORMAT(20A4)
200 FORMAT(315)
201 FORMAT(215)
202 FORMAT(20A4)
205 FORMAT(1X,I5)
300 FORMAT(A2,A6,5I1,4E10.2)
301 FORMAT(1X,A2,A6,511,4E10.2)

IF(NEXT.GT.1) GO TO 1
GO TO 1

o0 oo

95 PRINT 400
STOP
99 PRINT 600

600 FORMAT(1HL,' DIAGNOSTIC 1: END OF FILE ON INPUT, STOP')

STOP

97 PRINT 700

700 FORMAT(' DIAGNOSTIC 2: ERROR ON NAMELIST INPUT')
STOP

98 PRINT 800,NIN, NMAX

800 FORMAT(1H1,' DIAGNOSTIC 3: ERROR IN NUMBER OF NUCLIDES

«"INPUT, NONUC=',I3,'MAXIMUM ALLOWED [S,'I14)

400 FORMAT(1HL,'DIAGNOSTIC 4: END OF INPUT FOR THIS RUN, NORMAL ',

+ "TERMINATION')

END
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SUBROUTINE ACHAIN(NUC, T,DK, 1FRM, AL , AM, AQ)

THIS SUBROUTINE IS THE HEART OF THE CHAIN DECAY PROCEDURE.
IT REQUIRES THE COMP_EX INFRASTRUCTURE OF RLIBIN,SETDAT.PADOS.

Module of MAXI1
Version of 24-MAY-84

OOO0OOOOCO0 Op

O OO0

OO0O0OO0O0

REAL*8 A(45), SUMPR
DIMENSION DK(2,9),IFRM(2,9),AL(9),AM(9),A0(9) ,EXPO(9)

INITIALIZE COEFFICIENT ARRAY TO ZERO

N2ZN=NUC* (NUC-1) /2+NUC
CALL ZEROR(N2N,A)
DO 100 IJK = 1, N2N
A(IJK) = 0.000
100 CONTINUE

DO LOOP ON CHAIN MEMBERS, MAX = NUC
DO 5 J=1,NUC

CALCULATE EXPONENTIAL FOR CURRENT NUCL IDE
EXPO(J)=EXP(=AL(J)*T)
JI=J*(J-1)/2
Jl=J)-1
IF(J1.LE.0) GO TO 4
IMAX=MINO(J1,2)
DO 3 M=]1,J1
DO 2 L=M,J1
D0 1 I=1,IMAX
IF(IFRM(I,J) .EQ.L) THEN
A(M+]]) =A(M+J])+DK(T,J) *AL(L) *A(M+L*(L-1)/2)
ENDIF
1 CONTINUE
2 CONTINUE
A(M+J]) =A(M+J]) /(AL (J)=AL(M))
3 CONTINUE

4 CONTINUE
ASUM = 0.0
IF (J1 .EQ. 0) GO TO 11
DO 12 IRAP = 1, J1
JK = JJ + IRAP
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c ASUM = ASUM + A(JK)
C 12 CONTINUE
C 11 CONTINUE
C
4 A(J+JJ)=AM(J)-ASUM(J1,A(JJ+1))

c

A(J+JJ) = AM(J) - ASUM
C
C AQ(J)=SUMPRD(J,EXPO,A(JJ+1))
C THE VAX HAS A PROBLEM WITH THIS CODE=- USR THE FOLLOWING:
C

SUMPR = 0.0

DO 8884 IN = 1,)

JK = JJ + IN

SUMPR = SUMPR + EXPO(IN) * A(JK)
8884 CONTINUE
AO(J) = SUMPR
5 CONTINUE

RETURN

OO0 o (@]

END
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SUBROUTINE AFACT(AITIM,AIRFA, ITIME,XDPT)

THIS SUBROUTINE CALCAULATES A RESUSPENSION FACTOR USING THE ANSPAUGH
MODEL WITH A LOWER LIMIT OF 1.0E-9.

Module of MAXI1
Version of 25-APR-84

0O O 0000000000 09

—

10
30

DIMENSION AIRFA(S50)
CONTINUE

IF(AITIM.GT.25) GO TO 10

AIRFA(ITIME) =1 .0E-4*(EXP(~2,87*(SQRT(AITIM))))+1.0E-9
AIRFA(ITIME)=AIRFA(ITIME)*XDPT

GO TO 30

AIRFA(ITIME) =1 .0E-9*XDPT

CONTINUE

RETURN

OO0 O

END

1.A-10



APPENDIX 1.A  COMPUTER CODE LISTING - MAXI1

SUBROUTINE AIRDIS(IDKA, INUC,JTIME,AMM,])

THIS SUBROUTINE IS USED TO DECAY THE ATMOSPHERIC RELEASE SOURCE TERM
IF NECESSARY. USED FOR CASES WITH OFF-SITE AIRBORNE SOURCES

Module of MAXI1
Version of 25-APR-84 RAP

COMMON/DATAL/ELTO(50) , AWO(50) , IOFNUC(50) , NONUC,DK(2,50) »
. IFRM(2,50) ,AL(50) ,AM(50) , SOILCN(50) , ICHN, AMI(50) ,AMJ (50) ,
. IFOD, IARG, IWAT,RIRR. RPF , XMLF,DILF, IMO, DEN, IEXT

COMMON/ THIRDS/QK(50) , AML (50) , XQSITE, IAIR, IDKAIR, IBLOW

CHARACTER*6 AWO
DIMENSION AMM(50)

C IF NOT DECAYING SOURCE, SET AMM=AML

IST=INUC+1
K=IST+J-1
IF(IDKA.NE.0)GO TO 10
DO 100 I=IST,K

100 AMM(T)=AM.(I)
GO TO 90

DECAY ONE-MEMBER CHAINS

OO0

10 IF(J.GT.1)GO TO 20
AMMCIST) =AML (IST) *EXP(~AL(IST)*JTIME)
GO TO 90

CALL CHAIN DECAY ROUTINE

OO0

20 DO 200 I=IST,K
200 AMM(I)=AML (I)/AL(I)
CTIME=J TIME
CALL ACHAIN(J,CTIME,DK(1,IST),IFRM(1,IST),AL(IST),AMM(IST),
JAMMOIST))
DO 300 I=IST,K
300 AMM(I)=AMM(I)*AL(I)

90 RETURN
c -

END
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SUBROUTINE ANDOS(NORG)
THIS SUBROUTINE IS USED TO CALCULATE ANNUAL DOSES

Module of MAXI1
Version of 25-APR-84

0O 000000000 O?

O O O6

OO0

OO0

COMMON/ JUNK/DDTT, IT1,172, TITLE1(20) , TODAY, CLOCK

COMMON/DATAL/ELTO(50) ,AWO(50) , IOFNUC(50) ,NONUC,DK(2,50) »
.IFRM(2,50) ,AL(50) ,AM(50) , SOILCN(50) , ICHN, AMI(50) ,AMJ (50) ,
.IFOD, IARG, IWNAT,RIRR, RPF, XMLF ,DILF, IMO, DEN, IEXT

COMMON/DOSEL/EXDOS(50,50) , AEXDOS(50) ,FDOS(50,50,5) »
.FADOS(50,50,5) ,DADOS(50,50,5) , ARDOS(50,50,5) ,DNDOS(50,50,5) »
.AFDOS(50,5) » ADADOS(50,5) ,ADOS(50,5) »
+AARDOS(50,5) , ADNDOS(50,5)

CHARACTER*9 DDTT
CHARACTER*6 AWO
CHARACTER*10 TODAY, CLOCK
ITIME=0

CALL ZEROR(250,AFDOS)
CALL ZEROR(250,ADADOS)
CALL ZEROR(250,AARDOS)
CALL ZEROR(250,ADWDOS)

DO 100 JTIME=ITL,IT2
ITIME=ITIME+1

DO 200 INUC=1,NONUC
0O 300 IORG=1,NORG

CALCULATE TOTAL FOOD PRODUCT DOSES
FDOS(ITIME, INUC, IORG) =FDOS( ITIME, INUC, IORG) +FADOS( I TIME, INUC, IORG
)

.

CALCULATE TOTAL FOOD PRODUCT DOSES SUMMED OVER ALL NUCLIDES
AFDOS(ITIME, IORG) =AFDOS(ITIME, IORG) +FDOS( I TIME, INUC, IORG)
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C CALCULATE TOTAL INHALATION'DOSE SUMMED OVER ALL NUCL IDES
g ADADOS ( ITIME, IORG) =ADADOS( I TIME, IORG) +DADOS ( ITIME , INUC, IORG)
g CALCULATE TOTAL AQUEOUS FOOD DOSES
. AARDOS(ITIME ., IORG) =AARDOS( I TIME, IORG)
. +ARDOS (ITIME, INUC, IORG)

CALCULATE TOTAL DRINKING WATER DOSE |

OO0

ADWDOS (ITIME, IORG) =ADWDOS( I TIME , IORG)
. +DWDOS (ITIME, INUC, IORG)

300 CONTINUE
200 CONTINUE

o

CALCULATE ANNUAL DOSES
DO 400 IORG=1,NORG

o OO0O0

ADOS(ITIME, IORG) =AFDOS( I TIME, IORG) +ADADOS (I TIME , IORG) +AEXDOS( I TIME
. ) +AARDOS ( ITIME, IORG) +ADWDOS ( ITIME, IORG)

o

400 CONTINUE
100 CONTINUE

DEBUG PRINT STATEMENT--

ITIME=0

DO 101 JTIME=IT1,IT2

ITIME=ITIME+]1

PRINT 8881,J TIME, (ADOS(ITIME, IORG) , IORG=1,NORG)
8881 FORMAT(' JTIME, ADOS: ',14,5€10.3)
101 CCATINUE

RETURN

- - - - - -

o0 OOOO0O0O00O0O0O00O00

END
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FUNCTION ASUM(J,A)
This function sums an array, called by ACHAIN

Module of MAXI1
Version of 25-APR-84 RAP

o OOO0OOOO0OO0 O?

DIMENSION A(1)

ASUM=0,

IF(J.LE.0) GO TO 2
D0 1 I=1,J
ASUM=ASUM+A(I)
CONTINUE

RETURN

OO0 (@)

END
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SUBROUTINE DFREAD (IRAP,E,A,NORG,KORG, INUC)

This subroutine reads dose conversion factors from assigned
libraries for the surrent radionuclide.

Module of MAXI1
Version of 11-MAY-84 RAP

OO0 O0OO0OO0 O?

(o]

OO0OO0O0O0O0O0O0

o OO0 o

COMMON/DATAL/ELTO(50) , AWO(50) , IOFNUC(50) , NONUC, DK 2,50),
. IFRM(2,50) , AL(50) ,AM(50) , SOILCN(50) , ICHN, AMI (50) ,AMJ (50) ,
. IFOD, IARG, IWAT,RIRR, RPF , XMLF,DILF, IMO, DEN, IEXT

COMMON/TITLS/TIT20(13),TIT21(13),TIT22(13),TIT24(13),
.TIT25(13),TIT27(13)

COMMON/FREAD/ELTLS(100) , AWLS(100) ,ELTX(100) ,AWX(100) ,
DFXT(100),

«NYRL ,NYRS, NORGL , NORGS, NISOL , NISOS, NISOX,
«NYRW,NYRA,NORGW,NORGA,NISOW,NISOA,ELTA(100) , AWAW(100) ,
+ELTW(100) , AWN(100) ,ELTDX(100) , AWDX(100) ,DFDXT(100) ,NISODX

COMMON /DATA2/ DFDOS(50,50,5),AID0OS(50,50,5),INDOS(50,50,5),
. DEXT(50) , ARGF (50,50,5) , ARDW(50,50,5) , DEDXT(50)

REAL INDOS

DIMENSION KORGLS(5),KORGA(5) ,KORGW(5)
DIMENSION KORG(%)

DIMENSION DINCL(S5), DINCS(5), DINCA(5),
. DINCW(5)

CHARACTER*6 AWLS, AWX, AWO, AWAW, AWW, AWDX, A

READ LEAF AND SOIL MECHANISM DATA
500 CONTINUE

IF (IRAP ,EQ. 4) GO TO 63
IF (IRAP .EQ. 5) GO TO 64

IF (IRAP .EQ. 1) THEN

REWIND 20
REWIND 21

1.A-15



OO0 o

600

51

LE~*,SOIL,AQUEGUS FOOD

57

58
25

APPENDIX 1.A COMPUTER CODE LISTING - MAXIL

READ(20,600)TIT20
FORMAT(13A4)
READ(20,1) ID,NYRL,NISOL , NORGL
READ(20,7) (KORGLS(I),I=1,NORGL)
READ(21,600) TIT21
READ(21,1)ID,NYRS,NISOS,NORGS
READ(21,7) (KORGLS(I) : J=1,NORGS)
FORMAT(5X,A4,315)
FORMAT(SIS)

ENDIF

IF (IRAP .EQ. 2) THEN
REWIND 24
READ(24,600)TIT24
READ(24,1) ID,NYR®-NISOA,NORGA
READ(24,7) (KORGA(I) ,I=1,NORGA)
ENDIF

IF (IRAP .EQ. 3) THEN
REWIND 25
READ(25,600)TIT25
READ(25,1) ID,NYRW,NISOW, NORGW
READ(25,7) (KORGW(I),I=1,NORGW)
ENDIF

CONTINUE

IF (IRAP .EQ. 1) NYR = NYRL
IF (IRAP .EQ. 2) NYR = NYRA
IF (IRAP ,EQ. 3) NYR = NYRW

DO 15 IYR=1,NYR
IF(IRAP.NE.1) GO TO 56
READ(20,25)
READ(21,25)
IF(IRAP.NE.2) GO TO 57
READ(24,25)
IF(IRAP.NE.3) GO TO 58
READ(25,25)

CONTINUE

FORMAT(1X)

IF (IRAP .NE. 1) GO TO 60
DO 10 ISO = 1, NISOL

READ(20,2) ELTLS,AWLS,(DINCL(IOR), IOR=1,NORGL)
READ(21,2) ELTLS,AWLS,(DINCS(IOR), IOR=1,NORGL)

IF (ELTLS.NE.E .OR. AWLS.NE.A) GO TO 501
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DO 502 IORG = 1, NORG
DO 503 IOR = 1, NORGL
IF (KORG(IORG) .NE.KORGLS(IOR)) GO TO 504
DFDOS(IYR, INUC, IORG) =DINCS(IOR)
AIDOS(IYR, INUC, IORG) =DINCL(IOR)

504 CONTINUE
503 CONTINUE
502 CONTINUE
GO TO 15

501 CONTINUE
10 CONTINUE
60 CONTINUE

C

C

IF (IRAP .NE. 2) GO TO 61
DO 11 ISO = 1, NISOA
READ(24,2) ELTA, AWAW, (DINCA(IOR), IOR=1,NORGA)
C WRITE(6,8871) IYR,ELTA,AWAW,(DINCA(IOR),IOR=1,NORGA)
C 8871 FORMAT(/' READ YR: ',I14,2X,A2,A6,2X,5E10.2)
IF (ELTA.NE.E .OR. AWAW.NE.A) GO TO 511
DO 512 IORG = 1, NORG
DO 513 IOR = 1, NORGA
IF (KORG(IORG) .NE.KORGA(IOR)) GO TO 514
ARGF (IYR, INUC, IORG) =DINCA(IOR)

C WRITE(6,8870) IYR,INUC, IORG,ARGF (IYR, INUC, IORG)
C 8870 FORMAT(' IYR, INUC, IORG: ',315,2X,1PE10.2)
514 CONTINUE
513 CONTINUE
512 CONTINUE
GO TO 15
511 CONTINUE
11 CONTINUE
61 CONTINUE
c
C

IF (IRAP .NE. 3) GO TO 62
DO 12 ISO=1,NISOW
READ(25,2)ELTW, AWW, (DINCW(IOR) , IOR=1,NORGW)
2 FORMAT (A2,A6,5E12.2)
IF (ELTW.NE.E .OR. AWW.NE.A) GO TO 521
DO 522 IORG = 1, NORG
DO 523 IOR = 1, NORGW
IF (KORG(IORG) .NE.KORGW(IOR)) GO TO 5.4
ARDW(IYR, INUC, IORG) =DINCW(INR)

524 CONT INUE
523 CONTINUE
522 CONTINUE

GO TO 15

521 CONTINUE
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12 CONTINUE
62 CONTINUE
c
15 CONTINUE
GO TO 65
C
C READ EXTERNAL EXPOSURE MECHANISM DATA
C
63 CONTINUE
REWIND 22
READ(22,600) TIT22
READ(22,3)ID,NISOX
3 FORMAT(5X,A4,115)
DO 20 ISO=1,NISOX
REA(22,4) EL TX, AWX, DFXT
IF (ELTX.NE.E .OR. AWX.NE.A) GO TO 531
DEXT(INUC) = DFXT
GO TO 65
531 CONTINUE
20 CONTINUE

GO TO 65

64 CONTINUE
REWIND 27
READ(27,600)TIT27
READ(27,3) ID,NISODX
DO 30 ISO=1,NISODX
READ(27,5) ELTDX,AWDX,DFDXT
WRITE(6,5)ELTDX, AWDX, DFDXT
IF (ELTDX.NE.E .OR. AWDX.NE.A) GO TO 541
DEDXT(INUC) = DFDXT
GO TO 65
541 CONTINUE
30 CONTINUE
31 CONTINUE
4 FORMAT(A2,A6,E7.1)
5 FORMAT(A2,A6,E7.1)

65 CONTINUE
PRINT DIAGNOSTIC MESSAGES, IF ANY, AND STOP

OO0 O

IF(NISOL.GT.100.0R.NISOS.GT.100.0R.NISOX.GT.100)

.GO TC 100

IF(NISOA.GT.100.0R.NISOW.GT.100) GO TO 100
IF(NYRL.GT.50.0R.NYRS.GT.50.0R.NYRA.GT.50.0R.NYRW.GT.50)
.GO TO 200
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IF (NORGL.GT.5.0R.NORGS.GT.5.0R.NORGA.GT.5.0R.NORGW.GT.5)
.GO TO 300

RETURN

100 PRINT 101,NISOL,NISOS,NISOX,NISOA,NISOW
GO TO 400

200 PRINT 201,NYRL,NYRS,NYRA, NYRW
GO TO 400

300 PRINT 301,NORGL,NORG:, NORGA, NORGW

400 STOP

101 FORMAT(1H1,' DIAGNOSTIC 8: NUMBER OF ISOTOPES FOR DFREAD OUT OF BO
-UNDS',/,5(5X%,15))

201 FORMAT(1H1,' DIAGNOSTIC 9: NUMBER OF YEARS FOR DFREAD OUT OF BOUND
.5',/,4(5X%,15))

301 FORMAT(1HL1,' DIAGNOSTIC 10:NUMBER OF ORGANS OUT OF BOUNDS FOR DFRE
.AD',/,4(5X,15))

END
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DOO0OO0OOOOOO0 00

OO0 o

SUBROUTINE DUMMY(N)
THIS ROUTINE READS PAST UNUSED ENTRIES IN FILE 23

Module of MAXI1
Version of 25-APR-84 RAP

DO 100 I = 1,N
READ(23,10)
10 FORMAT (1X)
100 CONTINUE

RETURN

END
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SUBROUTINE IDNUC(NUC,ELT,AW,ELTI,AWI,NIN,NCHN,NFLAG,NFLAGC)
THIS MODULE IDENTIFIES NUCLIDES IN INPUT INVENTORY

Module of MAXI1
Version of 25-APR-84 RAP

QOO0 OOO0 OO0

OO0

o0

DIMENSION NFLAGC(200),NCHN(300)

DIMENSION ELT(300),AW(300),ELTI(50),AWI(50),NFLAG(300)
CHARACTER AW¥*6, AWI*6

INITIALIZE COUNT INDEX ON UNIDENTIFIED NUCLIDES
4 CONTINUE
ISTOP=0

LOOP ON NUCLIDES INPUT. TEST AGAINST MASTER LIST.

CALL ZEROI(200,NFLAGC)
CALL ZEROI(300,NFLAG)
DO 1 IL=1,NUC
ILN=1IL
IFCELT(IL) .NE.ELTICIN)) GO TO 1
IF(AW(IL) .EQ.AWI(IN)) GO TO 2
IF(AW(IL) .EQ.AWI(IN)) GO TO 2
1 CONTINUE

NO MATCH IN LIBRARY FOR INPUT NUCLIDE. PRINT NAME OF UNKNOWN NUCL IDE
ISTOP=ISTOP+1
PRINT 100, ELTICIN),AWI(IN)
GO TO 3
2 NFLAG(IL)=IN
NFLAGCI{NCHN(IL))=1
3 CONT INUE
IF{ISTOP.LT.1) RETURN

PRINT TOTAL NUMBER OF UNKNOWN NUCL IDES AND STOP.

PRINT 200, ISTOP

100 FORMAT(1HO,' DIAGNOSTIC 11: UNIDENTIFIED NUCLIDE ',A2,A6)

200 FORMAT(1HO,' DIAGNOSTIC 12: THERE WERE UNIDENTIFIED NUCLIDES, ',
NISTOP =1,13)
STOP

END
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SUBROUTINE INSET(NORG,KORG,NTR, TITLDI)

INSET reads the inhalation o..e conversion factor file from the

file assigned to logical unit 23.

Module of MAXI1
Version of 25-APR-84 RAP

OO0OO0OO0OO0O0O0OO00O0 o0

O OO0

(] OO0

o0

COMMON/DATAL/ELTO(50) , AWO(50) , IOFNUC(50) ,NONUC,DK(2,50) ,
.IFRM(2,50) , AL(50) , AM(50) ,SOILCN(50) , ICHN, AMI (50) , AMJ (50) ,
. IFOD, IARG, IWAT,RIRR,RPF, XMLF,DILF, IMO, DEN, IEXT

COMMON/DATA2/DFDOS(50,50,5) ,AIDOS(50,50,5) » INDOS(50,50,5) ,DEXT(50)

. » ARGF (50,50,5) , ARDW(50,50,5) , DEDXT(50)
DIMENSION NTR(5,50) ,KORG(5) , IDORG(5) , TITLDI(15) ,DIN(3,51,5)

CHARACTER AWO*6,AWD*6
REAL*4 INDOS

1 CONTINUE
CALL ZEROR(12500,INDOS)
READ(23,10)NDI, TITLDI

10 FORMAT(I5,15X,15A4)
READ(Z3,11) (IDORG(I),I=1,5)

11 FORMAT(5I5)

LOOP ON NUCLIDES IN DACRIN-GENERATED FILE 23
DO 100 IDI=1,NDI
READ(23,12)ELTD, AWD,N1,N2,N3
12 FORMAT(A2,A6,2X,315)
ICHK=0
MATCH WITH DESIRED NUCLIDES, INCLUDING DAUGHTERS
DO 200 INUC=1,NONUC
IF(ELTD.NE.ELTO(INUC) .OR.AWD.NE.AWO(INUC)) GO TO 200
REA[I)o:tEIDATA FOR FOUND NUCLIDE INTO TEMPORARY ARRAY LOCATION

IF(N1.LE.O) GO TO 50
READ(23,13) ((DIN(1,IYR,IOR),IOR=1,5),IYR=1,N1)
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50
55

60
13
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IF(N2.LE.0) GO TO 55

READ(Z3,13) ((DIN(2,1YR,IOR),IOR=1,5),IYR=1,N2)
IF(N3.LE.O0) GO TO 60

READ(23,13) ((DIN(3,IYR,IOR),IOR=1,5),IYR=1,N3)
CONTINUE

FORMAT(10X,5E10.2)

IF (N1 .GT. 50) N1=50
IF (N2 .GT. 50) N2=50
IF (N3 .GT. 50) N3=50

IDENTIFY ORGAN AND SOLUBILITY CLASS AND SET

410
411
420
421
430
431
400
300
200

IF

100

DO 300 IORG=1,NORG
DO 400 JORG=1,5
IF(IDORG(JORG) .NE.KORG(IORG)) GO TO 400

IF(NTR(IORG, INUC) .EQ.2) GO TO 420
IF(NTR(IORG, INUC) .EQ.3) GO TO 430
IF(N1.EQ.0) GO TO 300

DO 411 IYR=1,Nl1
INDOS(IYR, INUC, IORG) =DIN(1,IYR,JORG)
GO TO 300

IF(N2.EQ.0) GO TO 300

DO 421 IYR=1,N2

INDOS(IYR, INUC, IORG) =DIN(2, IYR,JORG)
GO TO 300

IF(N3.EQ.0) GO TO 300

DO 431 IYR=1,N3
INDOS(IYR, INUC, IORG) =DIN(3, IYR,JORG)
GO TO 300

CONTINUE

CONTINUE

CONTINUE

NO NUCLIDE MATCH IN 200 LOOP, READ r 3T LIBRARY DATA

N4=N1+N2+N3
IF(ICHK.EQ.0) CALL DUMMY(N4)

CONTINUE
RETURN

END
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SUBROUTINE MAXDOS (NORG)
This subroutine finds the maximum dose for each organ.

Module of MAXI1
Verison of 25-APR-84

OO0OO0O0O0O00O0O0 O?

2

50

60
200
100

CHOMMON/DOSE1/EXDOS(50,50) , AEXM0S(50) ,FDOS(50,50,5) ,FADOS(50,50
»5) ,DAD0S(50,50,5) , ARDOS(50,50,5) ,DWDOS(50,50,5) »
AFDOS(50,5) , ADADOS(50,5) ,ADOS(50,5) »

.AARDOS(50,5) , ADWDOS(50,5)

COMMON/MXTIM/MAXTIM(5) ,MAXD(5)
COMMON/JUNK/DDTT,IT1,172, TITLE1(20),1NDAY, CLOCK

C..ARACTER*9 DDTT
CHARACTER*10 TODAY, CLOCK
REAL¥*4 MAXID(S)

CALL ZEROR(S5,MAXID)

ITIME=0

D0 2 I=1,5

MAXTIM(I) =1

CONTINUE

DO 100 JTIME=IT1,IT2
ITIME=ITIME+1

DO 200 IORG=1,NORG
IF(ADOS(ITIME, IORG) .GT.MAXID(IORG)) GO TO 50
GO TO 60
MAXID(IORG)=ADOS(ITIME, IORG)
MAXTIM(IORG)=ITIME

MAXD (IORG) =J TIME

CONTINUE

CONTINUE

CONTINUE

RETURN

OO0

END
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SUBROUTINE MLOAD(ITIME,DEN,XMLF,AIRFA)

This subroutine calculates resuspension using the mass loading
equation.

Module of MAXI1
Version of 25-APR-84 RAP

DIMENSION AIRFA(50)
CONTINUE
AIRFA(ITIME)=XMLF/DEN/0.15
RETURN

C
C
c
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
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SUBROUTINE OUTPUT(NORG, IOUT,KORG, IBIO, IBYR, NEXT)
This subroutine prints a report of MAXI1 results.

Module of MAXI1
Version of 25-APR-84 RAP

OO0O00O0O0O0O0O00O000 O?

OO0

COMMON/DATAL/ELTO(50) ,AWO(50) , IOFNUC(50) ,NONUC,DK(2,50) ,
.IFRM(2,50) ,AL(50) ,AM(50) , SOILCN(50) , ICHN, AMI(50) , AMJ (50) »
. IFOD, IARG, IWAT,RIRR, RPF , XMLF,DILF, IMO, DEN, IEXT

COMMON /JUNK/ DDTT, IT1, IT2, TITLE1(20), TODAY, CLOCK
COMMON/DOSEL/EXDOS(50,50) , AEXDOS(50) ,FDOS(50,50,5) »
.FADOS(50,50,5) ,DADOS(50,50,5) , ARDOS(50,50,5) ,DWDOS(50,50,5) ,
.AFDOS(50,5) ,ADADOS(50,5) ,ADOS(50,5) ,AARDOS(50,5) »
.ADWDOS(50,5)

COMMON/MXTIM/MAXTIM(S5) ,MAXD(5)

DIMENSION ONAME(23),0NA(5) ,KORG(5)

CHARACTER*10 ONAME, ONA

CHARACTER*6 AWO

CHARACTER*9 DDTT

CHARACTER*10 TODAY, CLOCK

DATA(ONAME(I),I=1,23)/'TOTAL BODY','BODY WATER',' KIDNEYS ',

L1

.VER '," SPLEEN ',' BONE ',' FAT '»' LUNGS ',' ADRE

«NALS '," TESTES ',' OVARIES ',' SKIN ',' BRAIN ',

MuUSC

LE ',"PROSTATE ',' THYROID ',"' PANCREAS ',' HEART ',' GI-TRA

CT '," STOMACH ',' SI Y Wi "' Al '/
PRINT TITLES FOR SUMMARY BY ORGAN AND RADIONUCLIDE (IOUT=0)

DO 100 IORG=1,NORG

IF (NONUC .GT. 20 .OR. IORG .EQ. 1) WRITE(6, 10)

IF (NONUC .GT. 2C .OR. IORG .EQ. 1) WRITE(6, 11) TITLEl

IF (NONUC .GT. 20 .OR. IORG .EQ. 1) WRITE(6, 12) TODAY, CLOCK
IF (IBIO .GT. 0) WRITE(6, 27) IBYR

ONA(IORG) =ONAME (KORG ( IORG) )

WRITE(6, 13) MAXD(IORG),ONA(IORG)
WRITE(6, 14)
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DO 200 INUC=1,NONUC
K=MAXTIM(IORG)

ATEMP = AFDOS(K, IORG)
IPFD = 0
IF (ATEMP .GT. 0.) IPFD=FDOS(K,INUC,IORG)/ATEMP*100

ATEMP = ADADOS(K, IORG)
IPDAD = 0

IF (ATEMP .GT. 0.) IPDAD=DADOS(K,INUC,IORG)/ATEMP*100

IPEX = 0
IF (AEXDOS(K) .GT. 0.) IPEX=EXDOS(K,INUC)/AEXDOS(K)*100

ATEMP = AARDOS(K, IORG)
IARG = 0
IF (ATEMP .GT. 0.) IARG=ARDOS(K,INUC, IORG)/ATEMP*100

ATEMP = APWDOS(K, IORG)
IDWD = 0
IF (ATEMP .GT.0.) IDWD=DWDOS(K,INUC, IORG)/ATEMP*100

WRITE(6, 15) ELTO(INUC),AWO(INUC),FDOS(K, INUC, IORG) ,
. IPFD,DADOS (K, INUC, IORG) , IPDAD,
.EXDOS(K, INU'C) , IPEX,
- ARDOS (K, INUC, IORG) , IARG, DWDOS (K, INUC, IORG) , IDWD

200 CONTINUE

201

IPAF
IPAD
IPAX
1AGD
IDWA
ATEMP = ADOS(K, IORG)

LB B
OO0 O0O

IF (ATEMP .LE. 0.) GO TO 201

IPAF=AFDOS(K, IORG) /ATEMP*]100
IPAD=ADADOS (K, IORG) /ATEMP*100
IPAX=AEXDOS(K) /ATEMP*100
IAGD=AARDOS (K, IORG) /ATEMP*100
IDOWA=ADWDOS (K, IORG) /ATEMP*100

CONTINUE

WRITE(6, 16) AFDOS(K,IORG),IPAF,ADADOS(K, IORG),
. IPAD, AEXDOS(K) , IPAX,
. AARDOS (K, IORG) , IAGD, ADWDOS (K, IORG) , IDWA, ADOS (K, IORG)
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100 CONTINUE

10 FORMAT(1H1)
11 FORMAT(4X,20A4)

12 FORMAT(/,25X, '"MAXI, Version VAX2.2 25-APR-84"',
.! executed on ',Al0,' at ',Al0,'.")

13 FORMAT(/,1X, '"MAXIMUM ANNUAL DOSE SUMMARY FOR Ti'E YEAR',
.I5,' FOR',Al0)
14 FORMAT(//,28X, 'EXPOSURE PATHWAY',/,17X, "INGESTION',11X,
. "INHALTION',10X, "EXTERNAL',
.12X, 'AQUATIC FOOD',8X, 'DRINKING WATER',
./ »1X, "RADIONUCLIDE',3X,
LS(Y REM ',9X, "8',5X),/,1X,12('="),3X,5(16('="),4X),/)
15 FORMAT(3X,2,A6,5X,5(1PE9.2E2,2X,14,5X))
16 FORMAT(1X,112("="),/,5X, '"TOTALS',6X, 'INGESTION',4X,'%"',
.6X, Y INHALATION',4X,'%",6X, "EXTERNAL',5X,'%"',
.6X, "AQUATIC FOOD',1X,'%',5X, '"DRINKING WATER',1X,
%' ,6X,'TOTAL?Y,
.//,16X,5(1PE9.2E2,2X, 14,5X) ,1PE9.2E2)
27 FORMAT(1X,'DOSE RESULTING FROM CONCENTRATIONS AT YEAR ', IS5,
.'" OF BIOPORT SIMULATION.')
PRINT DOSE BY ORGAN TO FILES FOR PLOTTING IF BIOPORT INPUT
IF (IBIO .EQ. 1) THEN
IU = 40
IF (NEXT .EQ. 1) THEN
WRITE (IU,31) TITLEl,(ONA(IORG),IORG=1,NORG)
ENDIF
WRITE (IU,32) IBYR, (ADOS(MAXTIM(IORG),IORG),IORG=1,NORG)
ENDIF
31 FORMAT (' ',20A4,//,1X,"'Year ',5(2X,A10)/

: bow o A P "

32 FORMAT (' ',I110,5(2X,E10.3))
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C TEST ON OUTPUT CLASS AND CONTINUE
c
IF(IOUT.EQ.0) GO TO 999
C
C PRINT A TABULATION OF ANNUAL DOSES BY ORGAN (IOUT=1)
C
WRITE(6, 10)
WRITE(6, 11) TITLEL
WRITE(6, 12) TODAY, CLOCK
WRITE(6, 20) IT2
WRITE(6, 21) (ONA(IORG),IORG=1,NORG)

C
C LOOP ON YEARS AND ORGANS
C
ITIME=0
DO 300 JTIME=IT1,IT2
ITIME=ITIME+]

WRITE(6, 22) JTIME, (ADOS(ITIME, IORG) , IORG=1,NORG)
300 CONTINUE
20 FORMAT(/,2X,"ANNUAL DOSE SUMMARY FOR ',IS5,' YEARS')
21 FORMAT(2X,'YEAR',5X,5(Al10,2X))
22 FORMAT(1X,15,5X,5(1PE9.2E2,3X))

C PRINT LONG OUTPUT BY PATHWAY, ORGAN, AND YEAR (IOUT.GT.1)

IF(IOUT.LT.2)GO TO 999
ITIME=0

DO 500 JTIME=ITL,IT2
ITIME=ITIME+]l

DO 600 IORG=1,NORG

PRINT TITLES

3

WRITE(6, 10)

WRITE(6, 11) TITLEL
WRITE(6, 12) TODAY, CLOCK
WRITE(6, 25) JTIME,ONA(IORG)
WRITE(6, 14)

C LOOP ON RADIONUCL IDES
DO 700 INUC=1,NONUC

C

ATEMP=AFDOS(ITIME, IORG)

IPFD = 0

IF (ATEMP .GT. 0.) IPFD=FDOS(ITIME, INUC, IORG)/ATEMP*100
C

ATEMP=ADADOS(ITIME, IORG)

IPDAD=0

IF (ATEMP .GT. 0.) IPDAD=DADOS(ITIME, INUC, IORG) /ATEMP*100
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ATEMP=AEXDOS (ITIME)
IPEX = 0
IF (ATEMP .GT. 0.) IPEX=EXDOS(ITIME, INUC)/ATEMP*100

ATEMP = AARDOS(ITIME, IORG)
IARG = 0
IF (ATEMP .GT. 0.) IARG=ARDOS(ITIME, INUC, IORG)/ATEMP*100

ATEMP = ADWDOS(ITIME, IORG)
IDWD = 0
IF (ATEMP .GT. 0.) IDWD=DWDOS(ITIME, INUC, IORG) /ATEMP*100

WRITE(6, 15) ELTO(INUC),AWO(INUC),FDOS(ITIME, INUC, IORG) ,
.IPFD,DADOS(ITIME, INUC, IORG) ,
. IPDAD, EXDOS(ITIME, INUC) , IPEX,
.ARDOS(ITIME, INUC, IORG) , IARG, DWDOS (I TIME, INUC, IORG) , IDWD

C

700 CONTINUE

c
IPAF
IPAD
IPAX
IAGD
IDWA
ATEMP = ADOS(ITIME, IORG)

nuonnn
QOO0 O

IF (ATEMP .LE. 0.) GO TO 701
IPAF=AFDOS(ITIME, IORG) /ATEMP*100
IPAD=ADADOS(ITIME, IORG) /ATEMP*100
IPAX=AEXDOS(ITIME) /ATEMP*100
IAGD=AARDOS(ITIME, IORG) /ATEMP*100
IDWA=ADWDOS(ITIME, IORG) /ATEMP*100
701 CONTINUE
C
WRITE(6, 16) AFDOS(ITIME, IORG) , IPAF, ADADOS(ITIME, IORG) ,
.IPAD, AEXDOS(ITIME) , IPAX,
+AARDOS(ITIME, IORG) , 1AGD, ADWDOS(ITIME, IORG) , IDWA,
+ADOS(ITIME, IORG)
600 CONTINUE
500 CONTINUE
25 FORMAT(/,13X, "ANNUAL DOSE SUMMARY FOR YEAR',I5,1X,
+"AND ORGAN',Al10)
999 CONTINUE

RETURN

OO0 O

END
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o0

SUBROUTINE PADOS (XFACT, NORG, XDPT, AGE, IRR, RF1,RF2, RINH, INTRUD,
. IDKWAT,XF2, RPF1, RPF2, AREAIN, AREAEX)

PADOS ~alculates doses for each pathway.

Module of MAXI1
Version of 26-APR-84 RAP

(@] o OO0O0O00O0OO0O00

COMMON/ THIRDS/QK (50) , AML (50) , XQSITE, IAIR, IDKAIR, IBLOW
COMMON/ JUNK/DDTT, IT1,IT2,TITLEL(20), TODAY,CLOCK

COMMON/DATA2/DFDOS(50,50,5) ,AIDOS(50,50,5) , INDOS(50,50,5) ,
-DEXT(50) , ARGF (50,50,5) , ARDW(50,50,5) , DEDXT(50)

COMMON/DATAL/ELTO(50) , AWO(50) , IOFNUC(50) , NONUC,DK(2,50) ,
- IFRM(2,50) ,AL(50) , AM(50) , SOILCN(50) , ICHN, AMI (50) , AMJ (50) ,
- IFOD, IARG, IWAT,RIRR, RPF , XMLF,DILF, IMO,DEN, IEXT

COMMON/DOSE1/EXDOS(50,50) , AEXDOS (50) , FDOS(50,50,5) , FADOS( 50,50
+»5),DADOS(50,50,5) , ARDOS(50,50,5) ,DWDOS(50,50,5),
- AFDOS(50,5) , ADADOS(50,5) , ADOS(50,5) , AARDOS(50,5) ,
.ADWDOS(50,5)

DIMENSION AMM(50)
DIMENSION AIRFA(50),AIRCON(50),A0(50),AMT(50),AMK(50)

REAL*4 INDOS

CHARACTER*9 DDTT
CHARACTER*10 TODAY, CLOCK
CHARACTER*6 AWO

INITIALIZE DAT ARRAYS

CALL ZEROR(12500,ARDOS)
CALL ZEROR(12500,DwDOS)
CALL ZEROR(50,A0)

CALL ZEROR(50,SOILCN)
CALL ZEROR(50,AIRFA)
CALL ZEROR(50,AIRCON)
CALL ZEROR(50,AEXDOS)
CALL ZEROR(12500,FDOS)
CALL ZEROR(12500,FADOQS)
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CALL ZEROR(12500,DADOS)
IDKA=IDKAIR
MASTER LOOP ON TIME

o0 o

ITIM2=0

ITA=IT1-IBLOW

ITw=IT1-IRR

ITIME=-MAX(IRR, IBLOW)
ITM=IT1+ITIME

DO 50 JTIME=ITM, IT2
IF(INTRUD.NE.O.AND.JTIME.GT.IT1)GO TO 50
ITIM2=ITIM2+1

ITIME=ITIME+]

N=ITIME-1

IF(ITIM2.EQ.1) AITIME=JTIME
IF(ITIM2.GT.1)AITIME=1.0
BITIME=JTIME+AGE~-ITM

C CALL RESUSPENSION OR MASS LOADING FACTOR

IF(ITIME.LE.0) GO TO 10

IF(AGE.GE.O)

.CALL AFACT(BITIME,AIRFA, ITIME,XDPT)

IF(AGE.LT.0) CALL MLOAD(ITIME,DEN,XMLF,AIRFA)
10 CONTINUE

INUC=C

LOOP ON CHAINS

DO 200 ICH=1,ICHN

SET IRRIGATION AND AQUATIC FOOD WATER CONC TO AMK
ONCE, IF CONSTANT SOURCE
EVERY TIME, IF DECAYING SOURCE

OO0O0O0O0 o

J=IOFNUC(ICH)
IF(JTIME.EQ.ITA)CALL AIRDIS(IDKA,INUC,JTIME,AMM,J)
IF(JTIME.EQ.ITW)CALL WATER(IDKWAT, INUC,JTIME,AMK,J)

SET SOIL CONC, DEPENDENT ON IRRIGATION, SUBSURFACE, ETC.

OO0

CALL SOLCON(ITIM2,ICH,INUC,AITIME,J,AOQ,J TIME, AMT,IT1,AMK, AMM,
. RPF1)

IF(IDKA.NE.O.AND.JTIME.GE. ITA)CALL AIRDIS(1,INUC,JTIME,AMM,])

IF(IDKWAT.NE.O.AND.JTIME.GE. ITW)CALL WATER(1,INUC,JTIME, AMK,])

OHN © 0O
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o

C
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DO 290 JNUC=1,J

INUC=INUC+1
IF(JTIME.LT.IT1) GO TO 290

CALCULATE AIR CONCENTRATIONS

AIRCON(INUC)=SOILCN(INUC)*AIRFA(ITIME)+AMM(INUC)

CALCULATE EXTERNAL TOTAL BODY DOSES

EXDOS(ITIME, INUC) =DEXT(INUC) *COILCN(INUC) *XFACT*AREAEX
+DEDXT (INUC) *AMT (INUC) *5 ,844E~1 1 *XF 2/ 8766 . *AREAEX

WHERE 5.844E-11=(HR/YR*REM/MREM*CI/PCI)/0.15

CALCULATE EXTERNAL DOSE SUMMED OVER ALL NUCLIDES AND DAUGHTERS

AEXDOS(ITIME)=AEXDOS(ITIME)+EXDOS(ITIME, INUC)

CALCULATE INTERNAL PATHWAY DOSES

DO 300 IORG=1,NORG
M=50-N
DO 400 ITTIM=1,M

IR = ITTIM#N
FDOS(ITTIM+N, INUC, IORG) =FDOS(ITTIM+N, INUC, IORG) +DFDOS(ITTIM, INUC
» IORG) *SOILCN(INUC) *RF 1 *RPF 2*AREAIN
+DFDOS(ITTIM, INUC, IORG) *AMT ( INUC) *RF 2*RPF 2*AREAIN

FADOS(ITTIM+N, INUC, IORG) =FADOS(ITTIM+N, INUC, IORG) +AIDOS( ITTIM, INUC
» IORG) *AIRCON( INUC) *RPF 2*AREAIN

IRRIGATION LEAF DEPOSITION, AIR DEPOSITION VELOCITY IS ASSUMED

T0

BE 1E-3 FOR ALL RESUSPENDED PARTICLES

THIS REQUIRES A SPECIAL LIBRARY OF DEP VELOCITIES FOR FOOD FILGENI!

500

.

IF(RIRR.LE.0.0)GO TO 500

FADOS(ITTIM+N, INUC, IORG) =FADOS(ITTIM+N, INUC, IORG) +
AIDOS(ITTIM, INUC, IORG) *AMK( INUC) *RIRR/2.635E6/1 .0E-3*RPF2

CONTINUE

DADOS(ITTIM+N, INUC, IORG) =DADOS(ITTIM+N, INUC, IORG) +INDOS(ITTIM, INUC
» IORG) *AIRCON( INUC) *RINH*AREAIN
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ARDOS (ITTIM+N, INUC, IORG) =ARDOS (ITTIM+N, INUC, IORG)
. +ARGF (ITTIM, INUC, IORG) *AMK ( INUC)

DWDOS(ITTIM+N, INUC, IORG) =DWDOS(ITTIM+N, INUC, IORG)
. +ARDW(ITTIM, INUC, IORG) *AMJ ( INUC)
C
400 CONTINUE
300 CONTINUE
290 CONTINUE
200 CONTINUE

CALL SOILCN, AIRCON PRINTOUT-=-
IF (JTIME .NE. IT2) GOTO 8878
DO 8879 IRAP = 1, 50
PRINT 8877, (DADCS(IRAP, INU,3), INU=1,NONUC)
8877 FORMAT(' DADOS: ',3E10.3)
8879 CONTINUE
8878 CONTINUE

sReloloNoNoNoNoNe

IF(JTIME.EQ.IT1.OR.JTIME.EN.IT2)
.CALL PNTO(SOILCN,AIRCON, INUC,NONUC,JTIME,ELTO,ANO,AMK,AM], AMT)

C
50 CONTINUE
c
RETURN
C
C
C
END
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SUBROUTINE PNTO (SOILCN,AIRCON, INUC,NONUC,J TIME,ELTO, AWO, AMI, AMJ,
AMT)

THIS SUBROUTINE IS USED TO PRINT THE RESULTING TIME DEPENDENT
SOIL, AIR, IRRIGATION WATER, AND DRINKING WATER CONCENTRATIONS

Module of MAXI1
Version of 25-APR-84 RAP

isieoloNoNoloNoNoRoNe!

DIMENSION AIRCON(50),SOILCN(50),ELTO(50),AW0(50)
DIMENSION AMI(50),AMJ(50),AMT(50)
CHARACTER*6 AWO

IF (NONUC.GT.20 .OR. JTIME .EQ. 1) THEN
WRITE (6,51)

ELSE
WRITE (6,52)

ENDIF

WRITE (6,50) JTIME
IF(INUC.NE.NONUC) GO TO 200

DO 100 JNUC=1,NONUC
AMT (JNUC)=AMT(JNUC)/ .15
WRITE (6,60) ELTO(JINUC),AWO(JINUC),SOILCN(JINUC), AMT(INUC),
-AIRCGI{{JNUC) , AMI (JNUC) , AMJ (JNUC)
AMT(JNUC) =AMT(JNUC) *,15
100 CONTINUE

RETURN
200 WRITE (6,70)

50 FORMAT(1H ,30X,'SOIL,AIR, AND WATER CONCENTRATION SUMMARY',
.' FOR THE YEAR',16,//,10X, "RADIONUCLIDE',5X,"SURFACE SOIL',
.5Y, 'DEEP SOIL',8X, 'AIR',9X, ' IRRIGATION',4X,

. 'DRINKING WATER',/,31X,'PCI/M2",8X,'PCI/M3',10X,
. 'PCI/M3',9X, *PCI/L',11X, '"PCI/L",/)

51 FORMAT (1H1)

52 FORMAT (///7)

60 FORMAT(13X,A2,1X,A6,3X,5(5X,1PE10.2E2))

70 FORMAT(///,3X,"DIAGNOSTIC 14: TEST, INUC.NE.NONUC=END - ',
«'"FROM PNTO')

STOP

END
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SUBROUTINE QAPAGE(RF1,RF2, INTRUD, IDKWAT, XFACT, IRR, RINH, XDPT, AGE,
.M3M2, KORG,NORG,NTR, TITLR, TITLDI,QAPR,RPF1,RPF2, ISUR, 122,
.XF2, SRDIL, IBIO, IBYR, TITLIN, NEXT, FRSIZ, AREAIN, AREAEX, ION)

This subroutine prints a report of input parameter values.

Module of MAXI1
Version of 25-APR-84 RAP

o OO0OO0OO0O0O0O00

COMMON/ THIRDS/QK(50) , AML (50) , XQSITE, IAIR, IDKAIR, IBLOW

COMMON/TITLS/TIT20(13),TIT21(13),TIT22(13),TIT24(13),
LTIT25(13),TIT27(13)

COMMON/DATAL/ELTO(50) , AWO(50) , IOFNUC(50) ,NONUC,DK(2,50) ,
.IFRM(2,50) , AL(50) ,AM(50) , SOILCN(50) , ICHN, AMI(50) , AMJ (50) »
.IFOD, IARG, IWAT,RIRR, RPF,XMLF,DILF, IMO,DEN, IEXT

COMMON/ JUNK/DDTT, IT1,IT2, TITLE1(20), TODAY,CLOCK
DIMENSION KORG(5),NTR(5,50),TITLR(20),TITLDI(15),TITLIN(40)

CHARACTER DDTT*9,FDK*13,FINTRD*8, TINHL*12,ONAME*10, FM3M2*5
CHARACTER FDJ*13

CHARACTER AWO*6

CHARACTER*10 TODAY, CLOCK

DIMENSION ONAME(23),QAPR(50)

DATA (ONAME(I),I=1,23)/'TOTAL BODY','BODY WATER','KIDNEYS',
.'LIVER',"SPLEEN"', "BONE', "FAT', '"LUNGS', "ADRENALS"', 'TESTES',
.YOVARIES', "SKIN', 'BRAIN', "MUSCLE', 'PROSTATE"', ' THYROID" , 'PANCREAS' ,
JHEART','GI","STOMACH', "SMALL INT','GI-ULI','GI-LLI'/

IF THIS IS A SUBSEQUENT BIOPORT RUN, SKIP DOWN TO INVENTORY
IF (NEXT .EQ. 5) GOTO 200

WRITE(6,19)
19 FORMAT(1H1)

WRITE(6,1) TODAY, CLOCK, TITLEl
1 FORMAT(TZ27,'MAXI - Maximum Annual Dose Calculation Version ',
.'"WAX2.2 25-APR-84',/,
.T45, 'Executed on ',Al0,' at ',AlD,'.'/,
.T27,'Case title:',20A4,/)
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c CALL IDLINE
WRITE(6,18)
18 FORMAT(25X,80('="'),/)
C
C LIBRARIES USED
C
WRITE(6,1000) TITLR
1000 FORMAT(5X, 'RADIONUCLIDE CHAIN LIBRARY USED: ',4X,20A4,/,5X,
.'DOSE FACTOR FILES USED FOR THIS CASE:')
c
IF (IFOD .GT. 0) WRITE (6,1001) TIT20, TIT2l
1001 FORMAT(15X,'*20 FOOD-LEAF:',
.13X,13A4,/,15X,'*21 FOOD-SOIL:',13X,15A4)
C
IF (XFACT .NE. 0.) WRITE (6,1002) TIT22
1002 FORMAT (15X, '*22 SHALLOW EXTERNAL:',6X,15A4)
C
IF (RINH .GT. 0.0) WRITE (6,1003) TITLDI
1303 FORMAT (15X, '%#23 DACRIN-INHALATION:',5X,15A4)
C
IF (IARG .GT. 0) WRITE (6,1004) TIT24
1004 FORMAT (15X, '*24 ARRRG-FISH:',12X,15A4)
C
IF (IWAT .GT. 0) WRITE (6,1005) TIT25
1005 FORMAT (15X, '*25 ARRRG-DRINK H20: ',5X,15A4)
C
IF(IEXT.GT.0) WRITE(6,3) TIT27
3 FORMAT(15X,'*#27 ISOSHLD EXTERNAL: ',15A4)
c
IF (IBIO .GT. 0) WRITE (6,1006) TITLIN
1006 FORMAT (/,15X, 'BIOPORT INVENTORY FROM: ',/
30X,20A4,/,30X,20A4)
C
WRITE(6,21)IT1,IT2
21 FORMAT(/,5X,'DOSES CALCULATED FROM',IS,' TO',IS,
«' YEARS FOLLOWING TIME ZERO',/)
C
C PATHWAYS AND PARAMETERS USED
c
FLAG20="0FF!
FLAG22="0FF"
FLAG23="0FF"
FLAG24="'0FF"
FLAG25="0FF!
FLAGZ7="0FF"
FLAG28="'0FF!
FDK='NOT PERFORMED'
FDJ="NOT PERFORMED"'
FINTRD='NOT USED"
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(FOD.NE.O)FLAG20="ON '

INH.NE.0.0)FLAG23="ON '

(IARG.NE.Q)FLAG24="0ON '
.FCIWAT.NE.O)FLAG25='ON '
IF(IEXT.NE.O)FLAG27="'0ON '
IF(XFACT.NE.0.0)FLAG22="ON "'
IF(IAIR.EQ.1)FLAG28="0ON '
IF(INTRUD.NE.O) FINTRD="'USED ’
IF (IDKWAT.NE. Q) FDK="'PERFORMED .
IF(IDKAIR.EQ.1)FDJ="PERFORMED '

WRITE(6,4)FLAG20,FLAG23,FLAG24,SRDIL,FLAG25,FDK,FLAG28,FDJ,
.FLAG27,XQSITE,FLAG22,FINTRD
4 FORMAT(5X, '"PATHWAYS INITIALIZED FOR DOSE CALCULATIONS:',T65,

."SPECIAL PARAMETERS INITIALIZED:',/,15X,'FARM PRODUCT INGESTION:',
.T51,A3,/,15X, "INHALATION OF RESUSPENDED MATERIAL:',A3,/
.»15X, YAQUATIC FOODS INGESTION:',TS51,A3,
.T70, " INVENTORY DILUTION FACTOR:',1PE9.2E2,/,
.15X, '"DRINKING WATER INGESTION:',T51,A3,T70,'DECAY OF RIVER ',
."RELEASE SOURCE TERM ',Al3,/,
.15X, "CONTINUING ATMOSPHERIC DEPOSITION 'A3,T70,'DECAY OF ',
."AIR RELEASE SOURCE TERM ' Al3,/,
.15X, "EXTERNAL FRCM BURIED WASTES ',T51,A3,
.T70,'SITE X/Q: ',1PE9.2E2,/
.15X, "EXTERNAL FROM SURFACE DEPOSITS:',T51,A3,T70.
."SPECIAL INHALATION MODEL ',A8)

C
IF (ION .GT. 0) WRITE (6,1055. FRSIZ,AREAIN,AREAEX

1055 FORMAT(T70,'SIZE OF THE SITE:',F9.5,' FRACTIONAL HECTARES'/,
.T70, 'INTERNAL PATHWAY AREA CORRECTION FACTOR:',1PE9.2E2/
.T70,"EXTERNAL PATHNAY AREA CORRECTION FACTOR:',1PE9.2E2)

C

C FARM PRODUCT PARAMETERS

C
WRITE(6,5)RF1,RIRR,RF2,IMO,RPF2,DILF,IRR

5 FORMAT('0',4X,'FARM PRODUCT PARAMETERS USED:',/,

.15X, "FRACTION OF ROOTS IN UPPER SOIL:',0PE10.2E2,
.T65, ' IRRIGATION RATE:',1PE10,2E2,'L/M**2/M0O",/
.15X, '"FRACTION OF ROOTS IN BURIED WASTE',0PE9.2E2,
.T65, "MONTHS PER YEAR IRRIGATED:',I5,/
.15X, '"FRACTION OF TOTAL DIET GROWN ON SITE:',1PE10.2E2,
.T65,'RIVER DILUTION FACTOR:',1PE10.2E2,'YR/L',/
.T65,'YEARS OF IRRIGATION WITH CONTAMINATED WATER PRIOR TO',/
.T70,'THE DOSE CALCULATIONS:',IS)

C

C EXTERNAL PATH PARAMTERS
IF (FLAG22.EQ.'OFF' .AND. FLAG27 .EQ. 'OFF') GO TO 100
WRITE (6,1060)

1060 FORMAT ('0',4X, "EXTERNAL EXPOSURE PARAMETERS USED:')

1.A-38



APPENDIX 1.A  COMUTER CODE LISTING - MAXI1

WRITE (6,1065) RPF1

1065 FORMAT (15X, 'RATIO OF EXTERNAL CONTAMINATION IN SURFACE SOIL ',
-'TO SUBSURFACE SOIL', 1PE10.2E2)
C

IF (XF2 .GT. 0.0) WRITE (6,1070) XF2

1070 FORMAT (15X,'NUMBER OF HOURS OF EXPOSURE TO EXTERNAL ',
.' CONTAMINATION', 1PE10.2E2)
IF (XF2 .EQ. 0.0) WRITE (6,1075) XFACT

1075 FORMAT (15X, 'XFACT MODIFICATION: '»1PE10.2E2)
IF (I22 .EQ. 0) WRITE (6,1080)

1080 FORMAT(15X, 'SURFACE DEPOSITS DRFS FROM ISOSHLD;
«»"MODIFICATION FACTOR: 5.844E-11")

c

100 CONTINUE

C

C AIR PATH PARAME TERS

C
IF (FLAG23 .EQ. 'OFF') GO TO 101

C
WRITE (6,1090)

1090 FORMAT ('0',4X, ' INHALATION PARAMETERS USED:')

c
RIN = RINH * 8766,
WRITE (6,1095) RINH,RIN

1095 FORMAT (15X, 'MODIFICATION FACTOR , RINH:', 1PE10.2E2,
+/20X, ' (EQUIVALENT TO BREATHING RATE OF 230 CC/SEC FOR ',0PF6.0,
' HR/YR) ')

TINHL="'ANSFAUGH
IF (AGE.LT.0.0) TINHL='MASS LOADING'
WRITE(6,6) TINHL
6 FORMAT(15X, 'RESUSPENSION MODEL USED FOR CALCULATING AIR ',
« "CONCENTRATION: ',Al12)

AVCM = XDPT * 15.0

IF(AGE.GE.0.0)WRITE(6,7)AGE, AVCM
7 FORMAT(15X,'AVERAGE AGE OF MATERIAL ON GROUND AT TIME ZERO:',
-1PE10.2E2,' YEARS',/,15X,'TOP ',0PF4.1,' CM OF THE 'y

- "CONTAMINATED SURFACE LAYER IS AVAILABLE FOR RESUSPENSION. ',
.1PE10.2E2/7/)

(@]

IF(AGE.LT.0.0)WRITE(6,8)DEN, XMLF
8 FORMAT(15X,'SOIL DENSITY, G/M**3:1,1PE10.2E2,/,15X,
«'MASS LOADING FACTOR, G/M*¥3:1,1PE10.2E2,//)
101 CONTINUE
C
C ORGANS
c
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WRITE(6,9) (ONAME (KORG(I)), I=1,NORG)

9 FORMAT(' ',/
.5X, "ORGANS FOR WHIZH DOSES ARE CALCULATED (SAME ORDER AS',
.'" SOLUBILITIES GIVEN BELOW):',//,10X,5(10X,A10))

c
C SIGN-OFF
WRITE(6,10)

10 FORMAT(//,20X, 'INPUT PREPARED BY',25X, 'DATE',/,37X,25('="),4X,
.10(*="),//,20%,"INPUT CHECKED BY',26X,'DATE',/,37X,25("'="),4X,
Jd0('=1))

C RELEASES
c
ID = 'YR!
IDL = INT(JILF)
IF (IDL .EG. 1) ID = *L ¢
C
FM3M2=" 1%%2)1
IF(M3M2.cQ.1) FM3M2="M¥*¥3) 1
IF(M3M2.EQ.2)FM3M2='KG )'
c
200 CONTINUE
c

IF (1BIO .GT. 0) THEN
WRITE (6,1011) IBYR
1011  FORMAT ('l INVENTORY FOR YEAR ',I5,' OF BIOPORT SIMULATION.')
ELSE
WRITE (6,1012)
1012 FORMAT ('l1')
ENDIF

WRITE(6,11)FM3M2, ID

11 FORMAT(1H ,5X,"RELEASE TERMS ',T56,'SOIL SOURCE',T70,'IRRIGAT',
. VATION/AQUATIC',T92, '"DRINKING WATER',T110,'ATM, RELEASE',/,
.10X, "NUCLIDE"',10X, "ORGAN SOLUBILITY CLASSES',5X,'(PCI/',A5,10X,
Y (PCI/",A2,")",9X%, " (PCI/L)",10X, ' (CI/YR)",/)

DO 13 I=1,NONUC
WRITE(6,12)ELTO(I),AWO(I),(NTR(J,I),J=1,5),QAPR(I),AMI(I),AMI(I)
«»AML(I)
12 FORMAT(10X,A2,1X,A6,8X,514,4(8X,1PE10.2E2))
13 CONTINUE
C
C NOTE BOX
IF (NEXT .EQ. 5) GOTO 201
IBOX=50-NONUC
IF(IBOX.LT.6)GO TO 20
WRITE(6,14)
14 FORMAT(/,20X,20('*"),'"PLEASE NOTE ANY SPECIAL CONSIDERATIONS IN',
«' THIS SPACE"',20('*"))
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201
20

APPENDIX 1.A

IBX=1BOX-2
IF(IBX.GT.20)IBX=20

DO 16 I=1,IBX
WRITE(6,15)

FORMAT (20X, **1,90X, '%*1)
CONT INUE

WRITE(6,17)
FORMAT(20X,92('*1))

CONTINUE
RE TURN

COMPUTER CODE LISTING - MAXI1

END
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C- 1
C
SUBROUTINE RDSUB (Q, QI, (J, NFLAG, QAPR, RIM)
C
C THIS ROUTINE INITIALIZES SUBSEQUENT INVENTORIES GENERATED BY THE
C BIOPORT COMPUTER. THE RADIONUCLIDES ANL THEIR ORDER MUST BE
(+4 THE SAME AS INPUT FOR THE FIRST EXECUTION., IT IS ALSO NECESSARY THAT
Cc RADIONUT. IDES BE ARRANGED IN CHAINS AS THEY APPEAR IN RMDL IB.
e THIS IS TRANSPARENT TO THE BIOPORT USER, BuUY MUST BE CAREFULLY
C CONSIDERED IF THIS ROUTINE J£ ADAPTED TO 0THER USES. USER BEWARE!
C
C THIS ROUTINE ELIMINATES REREADING OF THE DOSE FACTOR LIBRARIES
C TO REDUCE EXECUTION TIME.
G
C Module of MAXI1
C Version of 25-APR-8{ RAF
C
c e
C
COMMON /DATAY/ ELT9(50),AW0(50), IOFNUC(50) ,NONUC,DK(2,50?,
IFRM(Z,50),Al (50),AM.50),SOTILCN(50), ICHN, AMI(50: » AMJ(50),
IFOD, IARG, IWAT, RIRR, RPF, XMLF,DILF, IMO,DEN, IEXT
C
DIMENSION Q(50), QAPR(50), QI(50), QJ(50), NFL/3(300)
CHARACTER*6 AWO
C
CALL ZEROR (50, AM)
CALL ZEROR (50,QAPR)
CALL ZCROR (50,AMI)
CALL ZEROR (50,AMJ)
&
c SET INPUT INVENTORY INTO CORRESPONDING CHAIN POSITION:
C
DO 100 IL = 1, NONUC
C
C IF (NFLAG(IL) .GT. 0) THEN
IN = IL
AMCIL) = Q(IN) * RIM
QAPRCIL) = Q{Iw
AMICIL) = QI(IN)
AMJ(IL) = QJ(IN!
3 ENDIF
C
100 CONTINUE
-
RETURN
C
C PP ym— i - pp—
END
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SUBROUTINE RLIBIN(TITLR)

THIS SUBROUTINE READS A MASTER NUCLIDE DATA LIBRARY WITH CHAIN
DECAY DATA.

Module of MAXI1
Version of 25-APR-84

OO0 O OO0OOOOO0OOMNAO0O 09

OO0 OO0 OO0

OO0 OO0 (o]

COMMON/RL IB/ELT(300) , AW(300) , TR(300) , NUC, NCH, NCHN(300) , NOFNUC ( 200)
+»NCHST(200), IFR(2,300) ,DKF (2,300) , IMEM(300)
DIMENSION TITLR(20),IT(2),FR(2)
CHARACTER AW*6,A*6
INITIALIZE INDICES
IMO=0
NCH=0
NUC=1
READ TITLE CARD
READ(10,200,END=99) TITLR
READ AND COUNT NUCLIDE ID AND DECAY DATA.
1 READ(10,100,END=99) E,A,T,IM,IT(1),FR(1),IT(2),FR(2)
TEST FOR END OF LIBRARY
IF(IM.GT.0) GO TO 2
NUC=NUC-1
IF(NUC.GT.300) GO TO 98
IF(NUC.LT.1) GO TO 98
RETURN
TEST FOR NEW CHAIN, IM = 1
2 IF(IM.GT.1) GO TO 3
FIRST MEMBER, NEW CHAIN

NCH=NCH+1
NOFNUC(NCH) =1
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IMO=1
NCHST(NCH) =NUC
GO TO 4
c
C DAUGHTER NUCLIDES
C TEST ORDER
C
c
3 IF(IM-IMO.NE.1) GO TO 97
IMO=IM
NOFNUC(NCH) =NOFNUC(NCH) +1
IFR(1,NUC)=IT(1)
IFR(2,NUC)=IT(2)
DKF (1,NUC) =FR(1)
DKF (2,NUC) =FR(2)
C
C SET DATA FOR CURRENT NUCLIDE.
c
4 ELT(NUC)=E
AW(NUC) =A
TRINUC) =T
IMEM(NUC) =IM
NCHN(NUC) =NCH
NUC=NUIC+1
GO TO 1
C
C PRINT ERROR MESSAGES AND STOP
C

97 PRINT 500, NCH,IM
500 FORMAT(1Hl,* DIAGNOSTIC 5: DECAY CHAIN',I4,' HAS IMPROPER ORDER. C
JURRENT MEMBER INDEX IS',I4)
STOP
98 PRINT 300, NUC
300 FORMAT(1H1,' DIAGNOSTIC 6: IMPROPER NUMBER OF NUCLIDES IN MASTER L
. IBRARY, NUC=',18)
STOP
99 PRINT 400
400 FORMAT(1H1,' DIAGNOSTIC 7: 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))
200 FORMAT(20A4)

c
Cmmm e e 0 0 5 5 0 O e
C

END
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C-
c
SUBROUTINE SETDAT  (ELTI,AWI,NFLAG,NFLAGC,Q,

. KORG,NORG,NSOLD,NTR,QI,QJ,RIM,
. QAPR, ISUR)

This subroutine stores decay and dose factor data for each
radionuclide in the inventory.

Module of MAXI1
Version of 11-MAY-84 RAP

COMMON/ THIRDS/ QK (50) , AML (50) ,XQSITE, IAIR, IDKAIR, IBLOW

€ IR OD MO0

COMMON/RL IB/EL T(300) , AW(300) , TR(300) , NUC, NCH, NCHN(300) , NOFNUC( 200)
« #NCHST(200) , IFR(2,300) ,DKF(2,300) , IMEM(300)

COMMON/DATAL/ELTO(50) , AWO(50) , IOFNUC(50) , NONUC, DK (2,50) ,
. IFRM(2,50) ,AL(50) ,AM(50) ,SOILCN(50) , ICHN, AMI (50) , AMJ (50) ,
. IFOD, IARG, IWAT, RIRR, RPF , XMLF ,DILF, IMO, DEN, IEXT

COMMON/DATA2/DFDOS(50,50,5) ,AIDOS(50,50,5) , INDOS(50,50,5) ,
.DEXT(50) , ARGF (50,50,5) , ARDW(50,50,5) , DEDXT(50)

DIMENSION ELTI(50),AWI(50),NFLAG(300),NFLAGC(200),C’50)
DIMENSION QI(50),QJ(50),0APR(50)
DIMENSION KORG(S5), NSOLD(5,50), NTR(5,50)

CHARACTER*6 AW, AWLS, AWX, AWI, AWO, AWAW, AWW, AWDX, A
REAL INDOS

INUC=0
ICHN=0

CALL ZEROR(50,ELTO)
C CALL ZEROR(50,AW0)

DO 8881 IRAP = 1,50
AWO (IRAP) = ! ’
8881 CONTINUE

CALL ZERQI(50, IOFNUC)
CALL ZEROR(50,AL)
CALL ZEROR(50,AM)
CALL ZEROI(250,NTR)




(@] OO0 D0

OO0 OO0 OO0

OO0

OO0
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LOOP ON ALL CHAINS FROM MASTER L IBRARY
DO 20 IC=1,NCH

IF THIS CHAIN IS NOT USED, THEN SKIP TO 20
IF (NFLAGC(IC).NE.1)GO TO 20

ICHN=ICHN+1
NCN=NOFNUC(IC)
N1=NCHST(IC)
N2=N1+NCN-1
IONE=0

1=0

LOOP ON ALL NUCLIDES IN ACTIVE CHAIN
DO 15 IL=Nl1,N2
CAPTURE ALL DAUGHTERS
IF(IONE.EQ.1)GO TO 10
IF THIS NUCLIDE AT THE FRONT OF THE CHAIN IS NOT SPECIFIED, SKIP.

IF(NFLAG(IL).EQ.0)GO TO 14
IONE=1

SET ALL DATA FOR THIS NUCLIDE FROM INPUT AND EXTERNAL FILES

10 INUC=INUC+1
IF(INUC.GT.50)G0 TO 97

RADIOLOGICAL DATA

IFRM(1, INUC) =MAX(0, IFR(1,IL)-I)
IFRM(2, INUC) =MAX (0, IFR(2,IL)-I)
DK(1,INUC)=DKF(1,IL)
DK (2, INUC) =DKF(2,IL)
AL(INUC)=0.693/TR(IL)*365.25
IF(NFLAG(IL).EQ.0)GO TO 16
NFIL=NFLAG(IL)
AM( INUC) =Q(NFIL)*RIM
QAPR ( INUC) =Q(NFIL)
AMI ( INUC) =QI(NFIL)
AMJ ( INUC) =QJ (NFIL)
AML (INUC) =QK (NFIL)

16 CONTINUE
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C DEBUG PRINT STATEMENT--

c PRINT 8888, INUC, ELT(IL), AW(IL)
C 8888 FORMAT (' INUC: ',15,1X,A2,A6)
C
ELTOCINUC)=ELT(IL)
AWO ( INUC) =AW(IL)
c

C ORGAN SOLUBILITY DATA--
DO 250 JORG=1,NORG
250 NTR(JORG, INUC)=NSOLD(JORG,NFIL)

IRAP=0
E=ELTO(INUC)
A=AWO ( INUC)

c LEAF AND SOIL MECHANISM DATA
IF (IFOD .EQ. 0) GO TO 30
IRAP = 1
CALL DFREAD(IRAP,E,A,NORG,KORG, INUC)
30 CONTINUE

c AQUATIC FOOD DATA
IF (IARG .EQ. 0) GO TO 40
IRAP= 2
CALL DFREAD(IRAP,E,A,NORG,KORG, INUC)
40 CONTINUE

c DRINKING WATER DATA
IF (INAT .EQ. 0) GO v v
IRAP= 3
CALL DFREAD(IRAP,E,A,NORG,KORG, INUC)
50 CONTINUE

C SURFACE EXTERNAL DATA
IF (ISUR .EQ. 0) GO TO 60
IRAP = 4
CALL DFREAD(IRAP,E,A,NORG,KORG, INUC)
60 CONTINUE

C BURIED/STORED DATA
IF (IEXT .EQ. 0) GO TO 70

IRAP = 5
CALL DFREAD(IRAP,E,A,NORG,KORG, INUC)
70 CONTINUE
C
GO TO 15
C

C INCREMENT INDEX TO SKIP UNUSED CHAIN MEMBERS
14 I=IMEM(IL)
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15 CONTINUE
SET NUMBER OF NUCLIDES IN REDUCED CHAIN

TIOFNUC (ICHN) =NCN-I

PRINT 8872, IOFNUC(ICHN) , ICHN,NCN, I
872 FORMAT(™ AT 15 IN SETDAT (IOFNUC,ICHN,NCN,I): ",414)
20 CONTINUE

NONUC=INUC

RETURN

97 WRITE(6,98) INUC
98 FORMAT(1H1,' DIAGNOSTIC 12:TOO MANY NUCLIDES ATTEMPTED IN SUBROUTI

.NE SETDAT. INUC=',I5)
STOP

e ReNe

END
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o0

SUBROUTINE SOLCON (ITIM2,ICH,INUC,AITIME,J,A0,J TIME,AMT,IT1,
. AMK, AMM, RPF1)

THIS SUBROUTINE IS USED TO CALCULATE THE SOIL CONCENTRATION OF
BOTH THE DECAYING SURFACE CONTAMINATION AND DEPOSITED
CONTAMINATION FROM IRRIGATION

Module of MAXI1
Version of 25-APR-84 RAP

OO0OO0OO0OO0O0OOO0O0

OO0

OO0

OO0

COMMON/DATAL/ELTO(50) , AWO(50) , IOFNUC(50) , NONUC, DK(2,50) ,
- IFRM(2,50) ,AL(50) ,AM(50) , SOILCN(50) , ICHN, AMI (50) , AMJ (50) ,
- IFOD, IARG, IWAT, RIRR, RPF , XMLF ,DILF, IMO, DEN, IEXT
CHARACTER*6 AWO

DIMENSION AMM(50)
DIMENSION AO(50),AMK(50),AMT(50)

IST=INUC+1
IF(J.EQ.1) GO TO 150
GO TO 160

DECAY ONE MEMBER CHAINS AND CORRECT FOR IRRIGATION BUILDUP AND
'PLOW FACTOP', THE MULTIPLICATIVE RATIO BE TWEEN
BURIED AND SURFACE WASTE

150 AOCIST) =AO(IST)+AMK(IST)*RIRR*IMO+AMM(IST)*3.15E4
AO(IST)=AO(IST) *EXP(=-AL(IST))
SOILCN(IST)=AM(IST) *RPF1*EXP (=AL (IST)*J TIME)+AO(IST)
IF(IEXT.NE.1) GO TO 170

SETS AMT IF ON
IF(JTIME.GE.IT1) AMT(IST)=AM(IST)*EXP(-AL(IST)*JTIME)
GO TO 170

160 CONTINUE
K=IST+IOFNUC(ICH) -1

CALL CHAIN DECAY

DO 100 I=IST,K

IF(ITIM2.EQ.1)

+SOILCN(I)=(AM(I)*RPF1) /AL(I)

IF(ITIM2.GT.1)

+SOILCN(I)=(SOILCN(I)+AMK (1) *RIRR*IMO+3 .1 SEA*AMM( 1)) /AL(1)
100 CONTINUE

1.A-49



APPENDIX 1.A  COMPUTER CODE LISTING - MAXI1

CALL ACHAIN(J,AITIME,DK(1,IST),IFRM(1,IST),AL(IST),SOILCN(IST),
+SOILCN(IST))
DO 200 I=IST,K
SOILCN(I)=SOILCN(I)*AL(I)
200 CONTINUE
IF(JTIME.LT.IT1) GO TO 170

IF(IEXT.NE.1) GO TO 170
THIS SEGMENT SETS AMT, AMOUNT OF DEEPLY BURIED WASTE

OO0 o

DO 300 I=IST,K
AM(I)=AM(I) /AL(I)
300 CONTINUE
ATIM=J TIME
CALL ACHAIN(J,ATIM,DK(1,IST),IFRM(1,IST),AL(IST),AM(IST),AMT(IST)
.)
DO 310 I=IST.,K
AM(I)=AM(I)*AL(I)
AMT(I)=AMT(I)*AL(I)
310 CONTINUE
170 CONTINUE

RETURN

o000 o

END
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C~-
c

SUBROUTINE WATER(IDKWAT, INUC,J TIME, AMK,J)
C
C THIS SUBROUTINE IS USED TO DECAY THE WATER RELEASE SOURCE
C TERM IF NECCESSARY. USED FOR OVERFLOW RELEASE CASES.
c
C Module of MAXI1
C Version of 25-APR-84
Cc
C
C

COMN/DATAIIELTO(SO).MO(SO).IOFNUC(SO).NWUC.DK(Z.SO).

&IFRM(2,50) ,AL(50) ,AM(50) ,SOILCN'S0) » ICHN, AMI(50) ,AMJ (50) ,

4IFOD, IARG, IWAT, RIRR, RPF , XMLF,DILF, IMO, DEN, IEXT
C

CHARACTER*6 AWO

DIMENSION AMK(50)
c
1 CONTINUE
C IF NOT DECAYING WATER SOURCE, SET AMK =AMI
C

IST=INUC+1
K=IST+J=-1

IF(IDKWAT.NE.0)GO TO 10
DO 100 I=IST,K
100 AMK(I)=AMI(I)

GO TO 90
C
C DECAY ONE MEMBER CHAINS
C

10 IF(J.GT.1)GO TO 20
AMK(IST) =AMI(IST)*EXP(~AL (IST)*J TIME)
GO TO 90

C
C CALL CHAIN DECAY ROUTINE
c
2

0 DO 200 I=IST,K

200 AMI(I)=AMI(I)/AL(I)

CTIME=J TIME

CALL ACHAIN(J,CTIME,DK(1,IST),IFRM(1,IST),AL(IST),AMI(IST),
SAMK(IST))

DO 300 I=IST,K

AMI(I)=AMI(I)*AL(D)

AMK(T)=AMK(I)*AL(I)

RETURN

END
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SUBROUTINE ZEROI(N,K,

THIS MODULE SETS N VALUES OF ARRAY K TO INTEGER ZERO.

Module of MAXI1
Version of 25-APR-84 RAP

0O 00000000 OO0

DIMENSION K(N)
DO 1 J=1,N
K(J)=0
CONTINUE

RETURN

OO0 o

END

SUBROUTINE ZEROR!N,A)

THIS MODULE SETS N VALUES OF ARRAY A TO REAL ZERO.

Modue of MAXI1
Version of 25-APR-84 RAP

o O?OOOOOO OO0

DIMENSION A(N)
DO 1 J=1,N
A(J)=0,
CONTINUE

RETURN

OO0 o

END
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APPENDIX 1.8 COMPUTER CODE LISTING - ONSITE

Program Title: ONSITE

Developed for: U.S. Nucear Regulatory Commission
Office of Nuclear Material Safety & Safeguards
Division of Waste Management

Date: May 31, 1984

NRC Contact: Dr. Stan Neuder
Phone: 301-427-4607

Code Developer: B.A. Napier, R.A. Peloquin, W.E. Kennedy, Jr.
Pacific Northwest Laboratory
Richland, WA 509-375-3849 (WEK)

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 impifed, or assumes any legal 11ability or responsibility for
*ny third party's use, or the results of such use, of any portion
of this program or represents that 1ts use by such third party
would not Infringe privately owned rights.

ONSITE 1s the interactive user/system interface for the ONSITE
Disposal Version of the MAXI1 computer code. ONSITE creates
a file containing the JCL and fnput stream for MAXI1,

Version of 1-MAY-84 RAP
The program ONSITE includes the following modules:

CHANGE - to query 1f paramete; 1s to be changed, and 1f so,
to input the new value

DISINV - to display and control modifications to the
user-entered inventory

GROUP = to determine 1f changes are required for a group
of parameters

INTRO - to display Introductory message

MODIF = to modify selected scenario parameters

QUANTI - to read in source term this radifonuc)ide

RADIN = to read in and test radiological {nventory

RITFIL - to write MAXI1 JCL and fnput stream

SELECT - to select and test scenario option

SCENR - to establish scenario default parameters
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Program varifable descriptions --
IRS = Index of scenario used for default values
ICFLAG - CHANGE subroutine passing flag: (returned)
0 - 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)
- integer value
- real value
- double precision value
[X - CHANGE subrouotine passing parameter - integer value
IH - CHANGE passing parameter - maximum allowable integer input
[L - CHANGE passing parameter - minimum allowable integer input
GNAME (2) - Real*8 name of subgroup passed to GROUP
RX = CHANGE subroutine passing parameter - real value
RH - CHANGE passing parameter - maximum allowable real finput
RL - CHANGE passing parameter - minimum allowable real input
R8X CHANGE subroutine passing parameter - real*8 value

w N -

=== data definition and intifalization

INCLUDE 'ONSITE.CMN!
REAL*8 RBX, GNAME(2), EXTFAC(2,4)

DATA KEY, SCRN, OUT, IRS, IMOD, IBS
DATA EXTFAC /'0On surfa','ce ',
'Burfed a','t 0.5 m ',

]

'Buried a'»'t 1.0 m ',

'Stored w','aste Y,

DATA NVU 7'pCY *,'uCt *,'mCt ',' C1 Y/
DATA NVUNIT /1.0, 1.0E+43, 1.0E+6, 1.0E+]12/
DATA UNITS /'/square ','meter ',

' \uﬁ1, "4'.'(“_5'7 !'

'/Kg of s','0l] '/

introduce program, describe scenarfos to user, & establish defaults ===-

ALL INTRC
CALL SCENR

input time and required parameters

WRITE SCRN,1100
FORMAT v r,200/7), Y,
y title to

JEnter a descriptive
RE Al (KEY,1101 (TITL(I),
1101 FORMAT 20A4
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200 CONTINUE

c
WRITE (SCRN,1110) IT1

1110 FORMAT (' ',20(/),' ',
.'"This scenarfo begins ',I4,' years after the waste is'
/' disposed.')
CALL CHANGE ((1), ICFLAG, IX, (0), (9999), RX, RL, RHM, R8X)
IF (ICFLAG.EQ.1) IT1 = IX

IT2 = IT1 + 49
WRITE (SCRN,1111) IT2
1111 FORMAT (* ',
.'"This scenarfo will end ',I4,' years after the waste is'/
.' disposed. OK? (Y/N)')
READ (KEY, 8001) IDUM
IF (IDUM .EQ. 'N' .OR. IDUM .EQ. 'n') GO TO 200

WRITE (SCRN,1120)

WRITE (SCRN,1121) IOUT
c

1120 FORMAT (' ',14(/),' ',
.'"Three types of printer reports are avaflable:'//

of 0~ Tables of maximum annual dose per organ with radio’',
."nuclide and'/!’ pathway contribution'/
o! 1- Table above plus annual doses by organ and total'/

! 2- Table above plus annual doses by organ, pathway and',
' radionuclide')
C
1121 FORMAT (//' 1,
.'The current selection 1s:',12)
CALL CHANGE ((1), ICFLAG, IX, (1), (3), RX, RL, RH, R8X)
IF (ICFLAG.EQ.1) IOUT = IX
c
IF (IRS .GT. 1 .AND. IRS .LT. 5) GO TO 304
c

Cew== {f scenarfo 1 or 5, find out where the wastes are located and set flags

C
IF (IEXT ,EQ, 0) GO TO 304
WRITE (SCRN,1210)
DO 302 1 =1, 4
WRITE (SCRN, 1211) I, (EXTFAC(J,I),J=1,2)
302 CONT INUE
WRITE (SCRN,1212) ILOC

1210 FORMAT (' ',14(/),' ',
. ' In this scenario, wastes may be:'//)
1211 FORMAT(20X,12,"' ~',2A8)
1212 FORMAT (//,' The current selection 1s: ',I1)
CALL OHANGE ((1),ICFLAG,IX,(1),(4),RX,RL,RH,R8BX)
IF (ICFLAG .EQ., 1) ILOC = IX
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CONTINUE

query {f changes are desired to scenarifos & modify

IF (IRS .LT. 5) GO TO 111
IMOD=1
CALL OPTION
GO TO 100

CONTINUE

WRITE (SCRN,1001) IRS

FORMAT (' ',

14X,44(#')//14X,'Do you wish to modify any parameter values for'
./14X,"'"cenario ',I1,"' (N/Y) 2V)
READ (KEY,8001) IDUM
FORMAT (Al)

WRITE (SCRN,1002)
FORMAT (' ',14(/))

IF (IDUM .EQ. 'Y' .OR. IDUM .EQ.
CONT INUE
IF (IMOD .EQ. 1) CALL MODIF

set area correction factor

CONTINUE
IF (IRS .EQ. 4) GO

WRITE (SCRN,1300) FRSIZ

FORMAT (' ',14(/)," ',

'The size of the site in terms of fractional hectares'/

' ({fe.» 10000 sq m), 1s ',1PGl0.3,'.")

JALL CHANGE (2),ICFLAG, IX,IL,IH,RX,(1.E~35),(1.E35),R8X)

IF (ICFLAG.EQ.1) FRSIZ = RX

2

T

WRITE (SCRN,1301) FR

FORMAT (////"' 1,
."The inventory will automati ally be adjusted by the'/
appropriate area correction factor for each exposure'/

.' pathway based on a site sfze of ', 1PG10.3, ' hectares.'/)

yNAME (1)
"INAME

Al | ROUF

IGFLAG., Ef
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IF (FRSIZ .GE. 1.0) THEN
AREAIN = 1.0
ELSE
IF (FRSIZ .GE. 0.1) THEN
AREAIN = 0.75
ELSE
IF (FRSIZ .GE. 0.02) THEN
AREAIN = 0.50
ELSE
IF (FRSIZ .GE. 0.005) THEN
AREAIN = 0.25
ELSE
AREAIN = 0.10
ENDIF
ENDIF
ENDIF
ENDIF

IF (FRSIZ .GE. 0.125) THEN
AREAEX = 1.0
ELSE
IF (FRSIZ .GE. 0.05) THEN
AREAEX = 2.7 * FRSIZ + 0.67
ELSE
IF (FRSIZ .GE. 0.01) THEN
AREAEX = 6.5 * FRSIZ + 0.48
ELSE
IF (FRSIZ .GE. 0.0025) THEN
AREAEX = 20.0 * FRSIZ + 0.35
ELSE
AREAEX = 160.0 * FRSIZ
ENDIF
ENDIF
ENDIF
ENDIF

401 CONTINUE

Comee=- input ratio and inventory units -

IF (ISUR .EQ. 1 .AND. IEXT .EQ. 1) THEN
WRITE (SCRN,1220) RPF1
1220 FORMAT (' ',14(/),' ',

® B 99 9

'This scenario assumes both surface contamination and'/
' contamination from buried or stored waste. What i1s'/
' the ratio of waste concentration in the surface to'/
' subsurface sofls? (Range = 0.0 to 1.0)"/

' The current selection 1s: ', 1PG10.3)

CALL CHANGE ((2),ICFLAG,IX,IL,IH,RX,(0.0),(1.0),R8X)

IF (ICFLAG .EQ. 1) RPFl = RX
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ELSE
IF (ISUR .EQ. 1) RPF1 = 1.0
IF (IEXT .EQ. 1) RPF1 = 1.0
ENDIF

IF (IRS .EQ. 4) GO TO 300
WRITE (SCRN,1230)

DO131 I =1, 4
WRITE (SCRN,1231) I, NVU(I)
131 CONTINUE
c
WRITE (SCRN, 1232) INUT
1230 FORMAT(' ',24(/)," 1,
.'The surface/buried fnventory may be entered as: '//)
1231 FORMAT(15X, I1,' - ',A4)
1232 FORMAT(//' 1,
-'The currect selection is: ',I1)
c
CALL CHANGE ((1),ICFLAG, IX, (1), (4), RX,RL,RH,R8X)
IF (ICFLAG .EQ. 1) INUT = IX

WRITE (SCRN,1200)
DO 142 1 =1, 3
IM3 =1 -1
WRITE (SCRN,1201) IM3, NVU(INUT), (UNITS(J,1),J=1,2)
142  CONTINUE
WRITE (SCRN,1202) M3M2

1200 FORMAT (' ',14(/)," 1,

« 'The contamination deposited on the site at start of'/

» ' calculation may be entered in the following units:'//)
1201  FORMAT (15X, Il,' - ',A4,2A8)
1202 FORMAT (//, ' The current selection 1s: ',I1)

CALL CHANGE (1), ICFLAG, IX, (0),(2) ,RX,RL,RH,R8X)
IF (ICFLAG .EQ. 1) M3M2 = IX
C
300 CONTINUE
c
IF (IRS .EQ. 4) GO TO 301

WRITE (SCRN,1250) SRDIL
1250 FORMAT(' *,14(/)," 1,
+ 'The surface/buried inventory dilution factor 1s: "»1PGl10.2/
« ' (range = 0.0 to 1.0E+20)")
CALL CHANGE ((2), ICFLAG, IX, IL, IM,RX, (0.0),(1.E20) ,R8X)
IF (ICFLAG .EQ. 1) SRDIL = RX
301 CONTINUE

1.B-6



C~--- allow user to review parameters before entering the inventory

c
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GNAME(1) = 'any of t'
GNAME(2) = 'he above'
CALL GROUP (IGFLAG,GNAME)
IF (IGFLAG .EQ. 1) THEN
IMOD = 0
GO TO 200
ENDIF

input inventory and write file

CALL RADIN
CALL DISINV
CALL RITFIL

end of program

END

]
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ONSITE.CMN include file of common blocks for the ONSITE computer
program

Version of 28-MAY-84 RAP

OO0 OO0O0

COMMON /VARYBL/ IFOD, RIRR,RPF, IMO, RFl, RF2, IARG, IWAT,
IDKWAT, IEXT, IAIR, XQSITE, IDKAIR,

ISUR, 122, XF2,

AGE, XDPT, DEN, XMLF, RINH, DILF, M3M2, INTRUD,
ITl, IT2, NORG, KORG(5), IOUT, NEXT,

o RPFl, RPF2, INHAL, IRR, SRDIL, NVUNIT(4)

REAL NVUNIT

COMMON /INV/ NIN, ELTI(100), AWI(100), NSOLD(5,100),
. Q(100), QI(100), QJ(100), QK(100)
REAL*8 AWI
INTEGER ELTI

COMMON /FLAG/ IRS, ILOC, INUT, IARL, IWRL

IRS = INDEX OF SELECTED SCENARIO

ILOC - INDEX OF LOCATION OF THE WA ™:
) SURFACE
) BURIED AT 0.5 M

1
3) BURIED AT 1.0 M
4) STORED
INUT - INDEX OF RADIOLOGICAL UNITS INPUT FOR ARRAYS
N/U (DESCRIPTION) AND NVUNIT(MOD. FACTOR)
[ARL - SET IF SURFACE/BURIED CONTAMINATION
IWRL = SET IF LIQUID CONTAMINATION

COMMON /AREA/ FRSIZ, AREAIN, AREAEX

FRSIZ - SIZE OF THE SITE IN FRACTIONAL HECTARES
AREAIN - AREA CORRECTION FACTOR FOR INTERNAL PATHWAYS
AREAEX = AREA CORRECTION FACTOR FOR EXTERNAL PATHWAYS

COMMO!N /DESC/ TITL(20), UNITS(2,3), NVU(4)
REAL*8 UNITS
REAL*4 TITL, NVU

COMMON /IOVAR/ SCRN, OUT, OUTFIL, KEY
CHARACTER*15 OUTFIL
INTEGER SCRN, OUT
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DO O00O000000 OO0

OO0

1000

8001
C

100
C

1010
C

SUBROUTINE CHANGE (ITFLAG, ICFLAG, IX, IL, IH, RX, RL, RH, R8X)

CHANGE 1s called to query fif parameter is to be changed,
and 1f so, to input the new value and test {f within the 1imits.

This subroutine will handle integer, real and alphanumeric
fnput and will test the 1imits on fnteger and real 1nput.
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*s

IX - new integer value (returned)

IH - maximum allowable fnteger fnput (received)
IL = minimum allowable integer fnput (receifved)
RX - new real value (returned)

RH - maximum allowable real input (received)
RL - minimum allowable real input (received)
R8X - real*8 alphanumeric string input (returned)

Module of ONSITE
Version of 17-APR-84 RAP

INCLUDE 'ONSITE.CMN'
REAL*8 R8X

ICFLAG = 0

WRITE (SCRN,1000)

FORMAT (/7' *,70('=1),//

' Do you wish to change this value (N/Y)?'")
READ (KEY,8001) IY

FORMAT (A1)

IF (IY .NE. 'Y' .AND. IY .NE. 'y') GO TO 700

ICFLAG = 1
CONTINUE

WRITE (SCRN, 1010)
FORMAT (' '/' Enter new value: ')
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integer input
IF (ITFLAG .NE. 1) GO 200
READ (KEY,*) IX
IF (IX .LT. IL .OR. .GT. IH) GO TO 100
GO TO 700
CONT INUE

IF (ITFLAG .NE. 2) GO
READ (KEY,*) RX
IF (RX .LT. RL .OR,
GO TO 700

CONTINUE

real*8 alpha input
IF (ITFLAG .NE. 3) GO
READ (KEY,8003) RB8X
CONT INUE

700 CONTINUE

WRITE (SCRN,1001)
1001 FORMAT (' ',24(/))

RETURN
C
C ==== format statements
o

8003 FORMAT (A8)
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SUBROUTINE DISINV

This subroutine displays the radionuclide fnventory, allows the user
to first modify quantities in the inventory, and then to add radio-
nuclides to the T1ist. If changes or additions are requested, the
fnventory will be redisplayed; the user does not return fram this
subroutine unt!] satisfied with the inventory.

Module of ONSITE
Version of 24-APR-84

OOO0OO0O0O0O0O00000O00 OO0

C

INCLUDE 'ONSITE.CMN'
REAL*8 GNAME(2)

300 CONTINUE

100
1001

1011

1010

WRITE (SCRN,1000) NVUCINUT), (UNITS(J,M3M2+1),J=1,2), NVUCINUT),
NVUCINUT)

FORMAT(///724,"'Surface/Buried', T57,'Drinking'/

T29, A4, T4l, 'Irrigation Water'/

Tl1l,'Radionuclide’,T25,A8,A5, T43,A4,'/1', T58,M4,'/1',/

Tl tememnnnne =, 3%, 3 (M emmmccnae ',5%))

DO 100 I = 1, NIN

WRITE (SCRN,1001) ELTI(I), AWI(I), Q(I), QI(I), QI(I)
CONT INUE
FORMAT(11X,A2,A6,3(5X,1PG10.2))

GNAME (1) = 'the abov'
GNAME(2) = 'e '
CALL GROUP (IGFLAG,GNAME)
IF (IGFLAG .NE. 0) THEN

IMOD = 1

WRITE (SCRN,1011)

FORMAT (//' You may now modify the quantity of selected'/
' radfonuclides. To delete a radionuclide,'/
' enter zero quantity.'////)

DO 200 I = 1, NIN
WRITE (SCRN,1017) ELTI(I), AWICI), Q(I), NVUCINUT),
(UNITS(J,M3M241),J=1,2), QICI), NVUCINUT), QJ(I), NVUCINUT)
FORMAT (//' Radionuclide ',A2,A6,': '//
' Surface/Burfed: ',1PG10.2,1X,A4,A8,AS5/
' Irrigation: "»1PGL0.2,1X,A4,'/1Y/
' Orinking Water: ',1PG10.2,1X,A4,'/1")
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CALL GROUP ( IGFL AG,GNAME)
IF (IGFLAG .NE. 0) CALL QUANTI (DD
CONTINUE

ELSE
IMOD = 0
ENDIF
WRITE (SCRN,1020)
FORMAT (///' Do you wish to add radionuclides to the above'
' inventory?')
READ (KEY,80C1) IY
FORMAT (Al)
IF (1Y .EQ. "Y' .OR.
IMOD = 1
CALL RADIN
ENDIF
IF (IMOI

RETURN
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SUBROUTINE GROUP (IGFLAG, GNAME)

the user of skipping edits to that entire group of parameters.

Parameters:

IGFLAG - flag returned to calling program to indicate ucer
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 ONSITE
Version of 17-APR-84 RAP

This subroutine introduces a new category of parameters and allows

OO0 0O0O00O0O0O00O0O000 OO0

INCLUDE "ONSITE.CMN'
REAL*8 GNAME(2)
IGFLAG = 0
c
WRITE (SCRN,1000) (GNAME(I),I=1,2)
1000 FORMAT (' *,1(/),"' *,70('#")//
+ ' Do you wish to review or change ', 2A8,
« ' parameters (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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SUBROUTINE INTRO

This subroutine displays introductory messages, describes
available scenarios, and queries for user's selection.

Module of ONSITE
Version of 17-APR-84 RAP

INCLUDE 'ONSITE.CMN'

oo O0O0O0O0OO0O0 OO0

WRITE (SCRN,2000)

2000 FORMAT (' ',24(/),30X, 19('=")/34X, 'ONSITE/MAXI"'/30X,
« 190=0),7771110)

C
WRITE (SCRN,2011)

2011 FORMAT (14X,'This interactive program will assist you ',
'in the creation'/
14X, 'of scenarfos for assessment of onsite disposal of low-'/
.14X,'level waste. Doses to man through the specified pathways '/
14X,'will be simulated by the computer program MAXI,'///
.14X,'The following notes may be of interest:')

WRITE (SCRN,2010)
READ (KEY,8003) IDUM

c
WRITE (SCRN,2001)

2001 FORMAT (' ', 24(/),
14X,'1) If the default condition is 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 1isted first.')

c
WRITE (SCRN,2002)

2002 FORMAT ('0°',
.13X%,'2) The values you enter will be tested against reasonable'/
J4X,"1imits and 1f they are not accepted you will be asked to'/
14X, 'supply another value.')

c
WRITE (SCRN,2010)

2010 FORMAT (/14X,'When you have finished reading, press <return>')
READ (KEY,8003) IDUM

8003 FORMAT (A8)

C

C
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C-=== loop until user is satisfied with scenario selection

c
100 CONTINUE

c
CALL SELECT

c
IF (IRS .EQ. 1) WRITE (SCRN,2100)

2100 FORMAT (' ',24(/),
«14X, 'SCENARIO 1: External Exposure'//
.14X,'This scenario can be used alone or as part of Scenarios 2'/
.14X,'and 3. Occupational conditions of 2000 h/yr of external'/
.14X,'exposure are assumed. Waste may be located on the surface,'/
14X, 'burfed at 0.5 m, burfed at 1.0 m» or stored.')

C
IF (IRS .EQ. 2) WRITE (SCxwn,2200)

2200 FORMAT (' ',24(/),
14X, 'SCENARIO 2: External Exposure plus Inhalation from Resus',
. 'pension'//
.14X,'This scenarifo assumes surface contamination results over a'/
.14X,"1imited area. The scerario defaults to 2000 h/yr exposure'/
14X, *to surface contamination and inhalation. The Anspaugh')
IF (IRS .EQ. 2) WRITE (SORN,2201)

2201 FORMAT (14X,
. 'resuspension model 1s used. User mav define the fraction'/
14X, '0f soll in the top 15 cm containing buried waste (defaults'/
14X,"'to 0.2).")

c
IF (IRS .EQ. 3) WRITE (SCRN, 2300)

2300 FORMAT (' ',24(/),
+14X, 'SCENARIO 3: Agricultural Activities'//
14X, This scenarfo assumes surfuce contamination (as in Scenario'/
14X,'2) with farming; defaults o 2000 h/yr exposure to surface')
IF (IRS .EQ. 3) WRITE (SCRN, 2301)

2301 FORMAT (14X,
. 'contamination and inhalation., Anspaugh resuspension model'/
«14X,"1s used. Scenarfo deiaults to total diet of fruits, veg-'/
14X, 'atables, and animal products grown on the site. The user'/
14X, 'may specify the percentage of soll contatving waste in the'/
14X, "top 15 em. ")

c
IF (IRS .EQ. 4) WRITE (SCRN, 2400}

2400 FORMAT (' ',24(/),
+14X, 'SCENARIO 4: Irrigation and Drinking Water'//
+14X,'"This scenarfo accounts for the use of well or river water's
14X, 'for irrigation and drinking, Assumes an frrigation rate')
IF (IRS .EQ. 4) WRITE (SCRN, 2401) Py

2401 FORMAT (l4x,
. ‘of 150 1/sq wmo for 6 months, Defaults to Anspaugh model'/
14X, 'for inhalation. Assumes total diet and 1.2 1iters/day of'/
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IF (IRS .EQ. 5) WRITE (SCRN,2500)

FORMAT ( ' '124( ’) ’

.14X, 'SCENARIO 5: User Defined Scenario'//

.14X,'This scenario defaults to a full year of exposure to'/
14X, 'external contamination and a full year of inhalation.'/
.14X,'The user may specify any parameters to define a scenario.')

WRITE (SCRN,2600) IRS

FORMAT (' ',2(/),

14X, 'Scenario ',Il,' is now selected. Do you wish to change'/
.14X,'this selection (N/Y):'")

READ (KEY,8004) IDUM

FORMAT (Al)

IF (IDUM .NE. 'Y' .AND. IDUM .NE. 'y') RETURN

GO TO 100
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C- - ———
c
SUBROUTINE MODIF
c
c This subroutine 2iTows the user 0 chanje selected parameters of
C Scenarfos 1 through 4 or to create a scenario (Scenarfo 5).
C
C Module of ONSITE
c Version of 74-APR-84 RAp
c
C —— .-
c
INCLUDE 'ONSITE.OMN'
REAL*8 R8X, GNAME(2)
C
Ce====-~ review/query/modffy agriculturai paramsters =-
C

IF (IFOD .EQ. 0) GO TO 100
1000 CONTINUE

GNAME(1) = 'agricult'
GNAME(2) = 'yral ’

CALL GROUP (IGFLAG, GNAME)
IF (IGFLAG .EQ. 0) GO TO 100

--==- skip roots is Scenario 3, assumes surface contamination -=---
IF (IRS .EQ. 3) GO TO 122

IF (IRS .EQ. 1 .AND. ILOC .EQ. 4) THE
----- set parameters for room model ===~
RF1 = 0.

RF2 = 1.

ELSE

3 €. LY

120 CONTINUE
WRITE (SCRN,1120) RF1
1120 FORMAT (' ',20(/),"' ',
. 'The fraction of total roots ir top 15 om of the soil 1s ',
. 1PG10.3,/
. ' (range = 0.0 to 1.0)")
CALL CHANGE ((2), ICrLAG, IX, IL, IH, RX, (0.0), (1.0), R8X)
IF (ICFLAG.EQ.1) RF1l = RX

WRITE (SCRN,1130) RF2
1130 FORMAT (' 1,
. 'The fraction of total roots entering the buried waste '/
. ' below the top 15 cm plow layer of soil is ', 1PGl10.3,
. ' (rang2z = 0.0 to 1.00 ")
CALL CHANGE ((2), ICFLAG, IX, IL, IH, RX, (0.0}, (1.0), R8X)
IF (ICFLAG.EQ.1) RF2 = RX
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RF = RF1 + RF2
IF (RF .GT. 1.0) WRITE (SCRN,1140)
1140 FORMAT (///' 111 The previous two fraction cannot be greater ',
. '"than 1.0: REENTER I!1")
IF (RF .GT. 1.0) GO TO 120
ENDIF
122 CONTINUE

WRITE (SCRN,1160) RPF2
1160 FORMAT (' ',20(/),' ',
. 'The fraction of the total diet grown on the site ',
. ' 1is ', 1PG10.3,/" (range = 0.0 to 1.0)")
CALL CHANGE ((2), ICFLAG, IX, IL, IH, RX, (0.0), (1.0), R8X)
IF (ICFLAG.EQ.1) RPF2 = RX

IF (INAT .EQ. 0) GOTO 100
WRITE (SCRN,1100) RIRR
1100 FORMAT (' ',
. '7he irrigation rate in liters per square meter per month is ',
. 1PG10.3,/
« ' (range = 0.0 to 1000.)")
CALL CHANGE((2),ICFLAG,IX,IL,IH,RX,(0.0),(1000.0),R8X)
IF (ICFLAG.EQ.1) RIRR = RX

IF (RIRR .EQ. 0.0) GO TO 110
WRITE (SCRN,1110) IMO
1110 FORMAT (' v,
. 'The number of months per year that crops are frrigated is ',
. 12,/
. ' (range = 0 to 12)")
CALL CHANGE ((1), ICFLAG, IX, (0), (12), RX, RL, RH, R8X)
IF (ICFLAG.EQ.1) IMO=IX
110 CONTINUE

WRITE (SCRN,1111) IRR
1111  FORMAT (' ',
. 'The number of years prior to the beginning of dose '/
. ' calculations that irrigation accumulates radionuclides'/
« ' 1is ',14,' (range = 0 to 1000)')
CALL CHANGE ((1), ICFLAG, IX., (0), (1000), RX,RL,RH,R8X)
IF (ICFLAG.EQ.1) IRR=IX

100 CONTINUE

------ review/query/modify external exposure parameters ====---eeeeccmcaaon

IF (IEXT .EQ. O .AND. ISUR .EQ. G) GO TO 200
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GNAME (1) = 'ext. exp'
GNAME(2) = 'osure !

CALL GROUP (IGFLAG, GNAME)
IF (IGFLAG .EQ. 0) GO TO 200

IF (ISUR .EQ. 0) GO TO 210
WRITE (SCRN,1210) I22

1210 FORMAT (' ',20(/),"' ',
'Did you use MAXI2 to generate a special external exposure'/
' dose rate factor file for this scenario? (default=',
I1,")% /7
15X,'0 = no'/15X,'1 - yes')
CALL CHANGE ((1), ICFLAG, IX, (0), (1), RX,RL,RH,R8X)
IF (ICFLAG.EQ.1) I22 = IX
210 CONTINUE

® & & '®

WRITE (SCRN,1200) XF2
1200 FORMAT (' ',20(/),* ',
. 'The number of hours of exposure to external contamination ',
. /' per year is ',1PGl0.3,' (range = 0.0 to 8766.)"')
CALL CHANGE ((2), ICFLAG, IX, IL, IH, RX, (0.0),(8766.), R8X)
IF (ICFLAG.EQ.1) XF2 = RX

200 CONTINUE

Commeee review/query/modify inhalation exposure parameters -

IF (INHAL .EQ. 0) GO TO 300
GNAME(1) = 'inhalati'
GNAME(2) = 'on '

CALL GROUP (IGFLAG, GNAME)
IF (IGFLAG .EQ. 0) GO TO 300

RIN = RINH * 8766.
WRITE (SCRN,1301) RIN
1301 FORMAT (' ',20(/),' ',

. '"The number of hours of inhalation of contamination ',

. /' per year is ',1PG10.3,' (range = 0.0 to 8766.)")
CALL CHANGE ((2),ICFLAG,IX,IL,IH,RX,(0.0),(8766.),R8X)
IF (ICFLAG .EQ.1) RIN = RX
RINH = RIN / 8766.

WRITE (SCRN,1300) INHAL
1300  FORMAT (' ',20(/),"' ',
'Two resuspension models are available: '/
' 1 - Anspaugh'/
’ 2 - Mass Loading'/
/' The selected model is ',Il)
CALL CHANGE ((1), ICFLAG, IX, (1), (2), RX, RL, RH, R8X)
IF (ICFLAG.EQ.1) INHAL = IX
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1320

310
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1330

1340

320
300

GNAME (1) =

GNAME(2) = ! '

CALL GROUP (IGFLAG, GNAME)
IF (IGFLAG .EQ. 0) GO TO 800
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~IF (INHAL .EQ. 2) GO TO 310

WRITE (SCRN,1310) AGE

FORMAT (' 1,

'The number of years that contamination existed'/

' on the surface at the start of the scenario ',

' is ',1PG10.3,' years. (range = 0.0 to 25.0)'")

CALL CHANGE ((2), ICFLAG, IX, IL, IH, RX, (0.0),(25.0), R8X)
IF (ICFLAG.EQ.1) AGE = RX

AVCM = XDPT * 15.0

WRITE (SCRN,1320) AVCM

FORMAT (' ',

'The top ',F4.1,' cm. of the contaminated surface soil1'/

' layer is available for resuspension (range = 0.0 to 15.00")
CALL CHANGE ((2), ICFLAG, IX, IL, IH, RX, (0.0),(15.0), R8X)
IF (ICFLAG.EQ.1) XDPT = RX/15.

CONTINUE

IF (INHAL .EQ. 1) CO TO 320

WRITE (SCRN,1330) DEN

FORMAT (' ',

'The density of the soil is ',1PGl0.1,' grams per cubic '
'meter.'/' (range = 1.E5 to 5.0E7)")

CALL CHANGE ((2), ICFLAG, IX, IL, IH, RX, (1.E5),(5.E7), R8X)
IF (ICFLAG.EQ.1) DEN = RX

WRITE (SCRN,1340) XMLF

FORMAT (' ',

'The Mass Loading Factor is ',1PG10.1,"' grams per cubic '
'meter.'/' (range = 1.E-7 to 0.1")

CALI CHANGE ((2), ICFLAG, IX,IL,IH, RX, (1.E=7),(0.1), R8X)
IF (ICFLAG.EQ.1) XMLF = RX

CONTINUE
CONTINUE

review/query/modify organ parameters -

‘organ !
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WRITE (SCRN,1800) NORG

1800 FORMAT (' ',20(/),' ',
. 'The number of organs considered is ',I2,' (range =1 to 5)'/
. ' Total body must always be one of the selected organs.')
CALL CHANGE ((1), ICFLAG, IX, (1), (5), RX, RL, RH, R8X)
IF (ICFLAG.EQ.1) NORG = IX
DO 810 I = 1, NORG
WRITE (SCRN,1810)
WRITE (SCRN,1812)
WRITE (SCRN,1811) I, KORG(I)
1810 FORMAT (' ',
. 'The available organs are:'//
. ' 1-Total body 9-Adrenals 17-Pancreas'/
. ' 2-Body water 10-Testes 18-Heart'/
. ' 3-Kidneys 11-Ovaries 19-GIY/
. ' 4-Liver 12-Skin 20-Stomach'/
> ' 5-Spleen 13-Brain 21-Small intestine')
1812 FORMAT (' ',
. ' 6-Bone 14-Muscle 22-Upper large intestine'/
. ' 7-Fat 15-Prostrate 23-Lower large intestine'/
. ' 8-Lungs 16-Thyroid'//
. ' The ONSITE dose rate factor files have data on total body'/
. ' bone, lungs, thyroid, and LLI. If you wish to use other')
1811 FORMAT (' 1,
’ 'organs, a new environment must be created. See Section 2.2'/
. ' of the Users Manual.'//
. ' The current selection for organ ',12,' is ',12)
CALL CHANGE ((1), ICFLAG, IX, (1), (23), RX, RL, RH, R8X)
IF (ICFLAG.EQ.1) KORG(I) = IX
810 CONTINUE
800 CCONTINUE
RE TURN
END
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C
c
SUBROUTINE OPTION
C
C This subroutine allows the user to select various exposure
c pathways for the construction of a scenario.
c
c Module of ONSITE
c Version of 17-APR-84 RAP
c
C
C
INCLUDE 'ONSITE.CMN'
c
REAL*8 ANS(2)
DATA ANS /'(N/Y) ', (Y/N) v/
C

IA=1
IF (ISUR .EQ. 1) IA =2
WRITE (SCRN,2002) ANS(IA)
2002 FORMAT (' ',24(/), 14X,
’ 'Do you wish to consider external exposure to surface'/
.14X,'contamination? ',A8)
READ (KEY,8004) IDUM

IF (IA .EQ. 1 .AND. (IDUM .EQ. 'Y' .OR., IDUM .EQ. 'y')) ISUR=1
IF (IA .EQ. 2 .AND. (IDUM .EQ. 'N' .OR. IDUM .EQ. 'n')) ISUR=0

IA =1
IF (IEXT .EQ. 1) IA=2
WRITE (SCRN,2004) ANS(IA)
2004 FORMAT (' ', 24(/), 14X,
'Do you wish to consider external exposure and crop '/
.14X.'penetrat10n to deeply buried waste? ',A8)
READ (KEY,8004) IDUM
8004 FORMAT (Al)
c
IF (IA ,EQ. 1 .AND. (IDUM .EQ. 'Y' .OR. IDUM .EQ. 'y")) IEXT=l
IF (IA .EQ. 2 .AND. (IDUM .EQ. 'N' .,OR. IDUM .EQ. 'n')) IEXT=0

IA =1
IF (IFOD .EQ. 1) IA=2
WRITE (SCRN,2005) ANS(IA)
2005 FORMAT (' ', 24(/), 14X,
. 'Do you wish to consider farm product fngestion 7'/
. 14X, A8)
READ (KEY,8004) IDUM

IF (IA .EQ. ! .AND. (IDUM .EQ. 'Y' .OR. IDUM .EQ. 'y')) IFOD=1
IF (IA .EQ. 2 .AND. (IDUM .FQ. 'N' .OR. IDUM .EQ. 'n')) IFOD=0
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IA=1
IF (IWAT .EQ. 1) IA=2
WRITE (SCRN,2006) ANS(IA)
FORMAT (* ', 24(/), 13X,
'Do you wish to consider drinking water ingestion '/
14X,"'from a contaminated well? ', A8)
READ (KEY,8004) IDUM

c
IF (IA .EQ. 1 .AND. (IDUM .EQ. 'Y' .OR. IDUM .EQ. 'y')) IWAT=l
IF (IA .EQ. 2 .AND. (IDUM .EQ. 'N' .OR. IDUM .EQ. 'n')) IWAT=0
c
IA=1
IF (IARG .EQ. 1) IA=2
WRITE “SCRN,2007) ANS(IA)
2007 FORMAT (' ', 24(/), 13X,
'Do you wish to consider consumption of aquatic'/
14X,"'food from a contaminated river? ', A8)
READ (KEY,8004) IDUM
c
IF (IA .EQ. 1 .AND. (IDUM .EQ. 'Y' .OR. IDUM .EQ. 'y')) IARG=l
IF (IA .EQ. 2 .AND. (IDUM .EQ. 'N' .OR. IDUM .EQ. 'n')) IARG=0
c
2000 CONTINUE
C
RETURN
C
C-
END
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SUBROUTINE QUANTI (I)

This subroutine requests the quantity of the current radionuclide
for each of the selected pathways.

Module of ONSITE
Version of 1-MAY-84 RAP

(@]

0 T3 €. 0O%

O 000000000 O?

202

1050

206

1052

INCLUDE 'ONSITE.CMN'

REAL*8 R8X
DIMENSION WHERE(3,2)

DATA WHERE /'depo','site','d on',
'buri','ed a','t v/

CONTINUE
IF (IRS .EQ. 4) GO TO 206
IF (M3M2 .LT. 0 .OR. M3M2 .GT. 2) M3M2 = 0

IF (ISUR .EQ. 1 .OR. ILOC .EQ. 4) THEN
IA =1

ELSE
IA = 2

ENDIF

WRITE (SCRN,1050) ELTI(I), AWI(I), (WHERE(J,IA),J=1,3),
NVUCINUT) , (UNITS(J,M3M2+1), J=1,2)

FORMAT (//' ',

'Enter the quantity of ',A2,A6,3A.,' the site at',

' start of'/' calculation (units: ', A4, 2A8,') :')

READ (KEY,*) RX

IF (RX .LT. 0.) GO TO 202

Q(I) = RX

CONT INUE

IF (IRS .LT. 4) GO TO 301

WRITE (SCRN,1052)

FORMAT (' ',14(/)," ',

' To consider only irrigation or only drinking water '
'contamination, '/

' enter zero quantity for the other pathway.')
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CONTINUE

WRITE (SCRN,1060) ELTI(I), AWI(I)
FORMAT (//' ',
'Enter the concentration of ',A2,A6,' in the irrigation ',

'water at start of'/' calculation (units: pCi/1iter):")
READ (KEY,*) RX

IF (RX .LT. 0.) GO TO 304

QI(I) = RX
IF (QI(I) .GT. 0.) IWRL=1

CONTINUE

WRITE (SCRN,1070) ELTI(I), AWI(I)
FORMAT (//' 1,
'Enter the concentration of ',A2,A6,' in the drinking water',

' at start of'/' calculation (units: pCi/liter):")
READ (KEY,*) RX

IF (RX .LT. 0.) GO TO 302

QI(I) = RX

IF (QJ(I) .GT. 0.) IWRL=1

CONTINUE

RETURN

END
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SUBROUTINE RADIN

This subroutine controls input of the radionuclide master library
and user radiological inventory input

Module of ONSITE
Version of 24-APR-84

o OO0OO0OO0OO0OO0O0O0O0 loN e

Comee

8003
100
1001

200

7, TR

INCLUDE 'ONSITE.CMN'

REAL*8 R8X, ORG(23), CL(3)
DIMENSION E(300), A(300), NS(2,300), IS(2), IDORG(5)

REAL*8 A

INTEGER E

DATA ORG /'tot body','body H20','kidneys ','liver ','spleen ',
. 'bone ','fat ',"lungs ','adrenals','testes ',
. 'ovaries ','skin ','brain ','muscle ','prostrat',
. 'thyroid ','pancreas','heart ','GI ','stomach ',
. 'sm., int.','ULI ','LLI '/

DATA IDORG / 1,6,8,16,23/

DATA NIN, I /0,0/

DATA IS /' ','inY/

DATA CL /'Class D ','Class W ','Class Y '/
DATA FIRTIM /0/

read in radionuclide library
IF (FIRTIM .EQ. 0) THEN

NUC = 1
READ(10,8003) IDUM
FORMAT (A8)

CONTINUE
READ(10,1001,END=992) E(NUC), A(NUC), IM, (NS(J,NUC),J=1,2)
FORMAT (A2,A8,8X,12,41X,211)
IF (IM .EQ. 0) GO TO 200
NUC = NUC + 1
GO TO 100

CONTINUE
ENDIF

set flag if translocation review/check desired - -
IF (FIRTIM .EQ. 0) THEN
ITC=10
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iF (INKAL .EQ. 0 ) GO TO 410
WRITE (SCRN,4101)

4101 FORMAT (' *,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 all!'
/"' other organs. (N/Y)')
READ (KEY,8001) IDUM
IF (IDUM .EQ. 'Y' .OR. IDUM .EQ. 'y") ITC =1

410 CONTINUE
ENDIF
C
C--- test if this is original or additional inventory and set flags -========
C
IF (FIRTIM .EQ. 0) THEN
NIN = 0
I1=0
ELSE
I = NIN
ENDIF
C
C---- inftialize quantity arrays
C
IF (FIRTIM .EQ. 0) THEN
DO 610 IQ = 1, 100
Q(IQ) = 0.
QI(IQ = 0.
QI(I1IQ) = 0.
QK(IQ = 0.
610 CONTINUE
ENDIF
c
C---- signal beginning of inventory input -
C
208 CONTINUE

WRITE (SCRN,1100)

1100 FORMAT (' *,20(/),' ',

'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.'///, ' ",70('#")//

' Press <return> when you have finished reading:')
READ (KEY,8001) IDUM

8001 FORMAT (Al)

C
C

C-=== input name and source terms for each radionuclide -
c

149  CONTINUE

c




2400

300

1010

8005
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140

2401

142

2402

144

143
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WRITE (SCRN,2400)
FORMAT (' ',10(/)," ',70("#"),///)

CONTINUE
ICFLAG = 1

WRITE (SCRN, 1010)

FORMAT (//' Enter new 2-character element ',
' (99=finished): ')

READ (KEY,8005) IZ

FORMAT (A2)

IF (IZ .EQ. '99') GO TO 148

WRITE (SCRN, 1011)
FORMAT ('0Atomic number input can be up to ',
'6 characters long.'/

' Include metastable (M) and daughter (+D) designation,',

' (f.e.» TE127M+D) '//
' Enter atomic number: ')
READ (KEY,8003) R8X

DO 140 IX = 1, NUC
IF (IZ .EQ. E(IX) .AND. R8X .EQ. A(IX)) GO TO 142
CONTINUE
WRITE (SCRN,2401)
FORMAT (///' 227? Radionuclide not found in library, ',
"try again ?222'//)
GOTO 300

CONTINUE

DO 144 IN = 1, NIN
IF (ELTICIN) .EQ. IZ .AND. AWICIN) .EQ. R8X) THEN
WRITE (SCRN,2402)
FORMAT (///'277? Radionuclide aready included, try ',
‘again 2222'//)
GO TO 300
ENDIF
CONT INUE

IXS = IX
NIN = NIN + 1
I=1+1
ELTI(I)=1Z
AWI(I)=R8X
DO 143 J =1, 5
NSOLD(J,I) = NS(1,IXS)
IF (KORG(J) .EQ. 8) NSOLD(J,I) = NS(2,IXS)
CONT INUE
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IF (ITC .EQ. 0) GO TO 210
DO 2123 = 1,5

WRITE (SCRN,2020) ELTI(I)

2020 FORMAT (' ',4(/),' ',
. 'Element ',A2,' Translocation Classification:'/)
DO 213 K = 1,2
WRITE (SCRN,2021) K, CL(NS(K,IXS)), IS(K)

213 CONTINUE

2021 FORMAT (5X, I2,' - ',A8,' for ',A2,'soluble')
WRITE (SCRN,2022) ELTI(I), AWI(I), CL(NSOLD(J,I)),
. ORG(KORG(J))
2022 FORMAT (//' The translocation index for ',A2,A6,' is ',
. A8,' for ',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 CONT INUE

210 CONTINUE

c
CALL QUANTI (I)
GO TO 149
c
148 CONTINUE

FIRTIM = 1
C
C

RETURN
C
Coeemmene- 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 1ibrary')

C
C
C

END
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SUBROUTINE RITFIL

This subroutine writes a file with input parameters and
system commands for MAXI1. RITFIL is called by the program
ONSITE.

Module of ONSITE
Version of 1-MAY-84 RAP

INCLUDE 'ONSITE.CMN'
200 CONTINUE

---= assign library files to logical unit devices -

OO000 O O000CO0OO0O0O00O0 0?

IF (IFOD .GT. 0) WRITE (OUT, 3010)
WRITE (QUT,3010)
3010 FORMAT ('ASSIGN [BIO.NEWIFILE20.DAT FOR020'/
. 'ASSIGN [BIO.NEWIFILE21.DAT FORO21')
C
c IF (IARG .GT. 0) WRITE (OUT, 3020)
WRITE (QUT,3020)
3020 FORMAT ('ASSIGN [BIO.NEW]FILE24.DAT FOR024')
c
C IF (IWAT .GT. 0) WRITE (QUT, 3030)
WRITE (OUT,3030)
3030 FORMAT ('ASSIGN [BIO.NEWIFILE25.DAT FOR025')
c
WRITE (OUT, 3040)
3040 FORMAT ('ASSIGN [BIO.NEW]PLANSOURC.SUR FOR022')
C
IF (ILOC .EQ. 1) WRITE (OUT, 3044)
3044 FORMAT ('ASSIGN [BIO.NEWIVOLSOURC.SUR FORD27')
C
IF (ILOC .EQ. 2) WRITE (OUT, 3041)
3041 FORMAT ('ASSIGN [BIO.NEWIBURIEDHF.DAT FOR027')
C
IF (ILOC.EQ. 3) WRITE (OUT, 3042)
3042 FORMAT ('ASSIGN [BIO.NEWIBURIED1.DAT FOR027')
C
IF (ILOC .EQ. 4) WRITE (OUT, 3043)
3043 FORMAT ('ASSIGN [BIO.NEWIROOM.DAT FOR027')
C
WRITE (OUT, 3050)
3050 FORMAT ('ASSIGN [BIO.NEWIRMDLIB.DAT FORO10'/
. 'ASSIGN [(BIO.NEWIFILEZ23.DAT FOR023')
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C-==-~ _alculate output values
c
RPF = RPF1
IF (RPF2 .GT. 0.) RPF = RPF]l * RPF2
c
IF (INHAL .EQ. 0) RINH = 0.0
IF (INHAL .EQ. 2) AGE = -1.0
c
C--=-- execute command, title, and NAMELIST -
c

WRITE (OUT, 3100) (TITL(I), I=1,20)
3100 FORMAT ('RUN [BIO.NEWIMAXI1'/20A4/' SINPUT NEXT=1,")
C
WRITE (OUT, 3110) IFOD, IARG, IWAT, IEXT, ISUR, IAIR
3110 FORMAT (! IFOD=',1I1,', IARG="',I1,', IWAT=',I1,', IEXT=',I11,/
. ' ISUR"-II:': IAIR";II&'.')
C
IF (IFOD .GT. 0) WRITE (OUT, 3120) RIRR, IMO, RF1l, RF2
3120 FORMAT (! RIRR.'DGIO-3D'D IMO="',11,
. ', RF1=',G10.3,', RF2=',G10.3,',")
C
WRITE (OUT,3022) RPF1l, RPF2
3022 FORMAT (! RPFl1= ',G10.3,', RPF2= ',G10.3,',")
C
IF (IWAT .GT. 0) WRITE (OUT,3130) IDKWAT
3130 FORMAT (! IDKWAT="',11,',")
C
IF (IAIR .GT. 0) WRITE (QUT,3140) XQSITE, IDKAIR
3140 FORMAT (! XQSITE=',Gl0.3,', IDKAIR=',I1,',")
C
IF (INHAL .EQ. 1) WRITE (OUT, 3150) AGE, XDPT
3150 FORMAT (! AGE=',Gl10.3,', XDPT=',G10.3,"',")
C
IF (INHAL .EQ. 2) WRITE (OUT, 3160) DEN, XMLF
3160 FORMAT (! AGE=-~1, DEN=',Gl10.3,', XMLF=',G10.3,',")
C
WRITE (OUT, 3170) RINH, DILF, XF2
3170 FORMAT (' RINH=',F10.6,', DILF=',Gl10.3,', XF2=',Gl0.3,',")
C
WRITE (OUT,3180) M3M2, INTRUD, 122
3180 FORMAT ('  M3M2=',12,', INTRUD=',Il,', 122=',I1,',")
C
WRITE (OUT,3190) ITl, IT2, NORG, (KORG(I),I=1,NORG)
3190 FORMAT (! IT1=",14,', 172=',14,', NORG=',12,
. ', KORG(1)=",5(12,',") )
c
WRITE (OUT,3192) SRDIL, FRSIZ, AREAIN, AREAEX
3192 FORMAT(' SRDIL=',Gl0.3,', FRSIZ=',G10.3,', AREAIN=',Gl10.3,','/
. '  AREAEX= ',Gl0.3,',")
c
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WRITE (OUT, 3200) IOUT
3200 FORMAT (' IOUT=',I12,', ION=1, $END')
c

C--- adjust inventory to proper units and write to file -
c
WRITE (OUT, 3300) NIN, IRR
3300 FORMAT (2I5)
c
DO 100 I = 1, NIN
Q(I) = Q(I) * NVUNITCINUT)
WRITE (OUT, 3400) ELTI(I), AWI(I), (NSOLD(J,I),J=1,5),
. Qa(I, QI(I, Q(I, ak(I
3400 FORMAT (A2,A6,5I1,4(1PG10.2))
100 CONTINUE

RETURN

-== @rror routines =~

OO0 OO0

962 WRITE (SCRN,9920)
9920 FORMAT ('OError in opening output file')
GO TO 200
C
994 WRITE (SCRN,9940)
9940 FORMAT ('OError in closing output file')
STOP

C
C
C

END
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-

SUBROUTINE SCENR

This subroutine establishes default parameter values for the
selected scenario.

Module of ONSITE
Version of 2-MAY-84 RAP

o0 OO0O0OOO0OOO0O0 a0

INCLUDE 'ONSITE.CMN'

DATA NEXT, IOUT /1,0/

DATA IFOD, IWAT, IARG, IEXT, IAIR, INHAL, ISUR / 1,1,0,1,0,1,1 /
DATA NORG, KORG / 5, 1,6,8,16,23 /

DATA IT1, IT2 / 1,50 /

DATA RIRR, RPF1l, RPF2, RPF, IMO / 150., 1.0, 1.0, 0.2, 6 /
DATA RF1, RF2 / 1.0, 0.0 /

DATA IDKWAT, IDKAIR, XQSITE / 0, 0, 0.0 /

DATA XF2, 122, RINH / 2000.0, C, .23 /

DATA AGE, XDPT, DEN, XMLF / 0.0, 0.067, 1.0E+6, 1.0E-04 /
DATA DILF, M3M2 / 1.0, 1 /

DATA INTRUD, IBS, ILOC, IRR / 0, 1, 1, O /

DATA SRDIL, INUT /0.2, 1/

DATA FRSIZ, AREAIN, AREAEX /1.0, 1.0, 1.0/

IF (IRS .EQ. 1) ILOC=2

IF (IRS .LT. 3) IFOD=0

IF (IRS .LT. 4) IWAT=0

IF (IRS .EQ. 1) ISUR=0

IF (IRS .EQ. 2) ISUR=0

IF (IRS .EQ. 3) IEXT=0

IF (IRS .EQ. 4) IEXT=0

IF (IRS .EQ. 5) IARG=l

IF (IRS .EQ. 5) XF2=8766.
IF (IRS .EQ. 4) IRR = 10
IF (IRS .EQ. 5) RINH = 1.0
IF (IRS .EQ. 5) INHAL=2
IF (IRS .EQ. 1) INHAL=0
IF (IRS .EQ. 1) RINH=0.0
IF (IRS .EQ. 1) NORG=1

RETURN

e ReXe! o

END
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C
c
SUBROUTINE SELECT
C
C This subroutine prints a menu of scenarfo selection for the
c user and then test validity of the user input.
c
c Module of ONSITE
C Version of 17-APR-84 RAP
c
C- -
c
INCLUDE '"ONSITE.CMN'
C

WRITE (SCRN,2004)
2004 FORMAT (' ', 24(/), 13X,
. 'The following scenarios have been .efined:'//

.14X,']l - External exposure'/

.14X,'2 - External exposure plus inhalation from resuspension'/
.14X,'3 - Agricultural activities '/

.14X,'4 - Use of well water for irrigation and drinking water?/
.14X,'5 - User-created scenario'//)

C
100 CONTINUE
WRITE (SCRN,2006)
2006 FORMAT(14X,'To :elect a scenario or for additional information'/
.14X,'on a scenario enter 1, 2, 3, 4, or 5: ')

c
READ (KEY,*) IRS
IF (IRS .LT. 1 .OR. IRS .GT. 5) GO TO 100
C
RETURN
C
C
END
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ABBREVIATED DATA BASE LISTING

CONTENTS

Radionuclide Master Library for MAXI = RMDLIB...vveevvcconnonnns

Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite

Disposal
Dosposal
Disposal
Disposal
Disposal
Disposal
DCisposal
Disposal
Disposal
Disposal
Disposal

Environment FILE20 (Leaf), page l...covevenvnnne
Environment FILE21 (Soil), page l.cevesensncnnes
Enviromment Surface Soil PLANSOURC (External’...
Environment Stored Waste ROOM (External)........
Enviromment FILE23 (Afr), page l...cceeveccancnns
Environment FILE24 (Aquatic), page l....ccevvunses
Environment FILE25 (urink), page l.eceeevvenennes
Environment VOLSOURC (External)...seccccecccsess
Environment BURIEDHF (External)..ccececesccecses
Environment BURIED] (External).ceceecceccsscenss
Environment Selected Radionuclides ~ RMDONS.....

|
~ =

S e e e e
OOO(.')OOOO



Radionuclide Master Library for MAXI - RMDLIB
RADIONUCLIDE MASTER DATA LIBRARY /w TRANSLOCATION CLASSES, 6-APR-84 RAP

H3 4.51E+3 1 0 0 11
BE1O 5.84E+8 1 0 0 12
C 14 2.091E+6 1 0 0 12
N 13 6.92E-3 1 0 0 12
F 18 7.626-2 10 0 11
NA22 9.50E+2 1 0 0 11
NAZ4 6.25E-1 10 0 11
P32 1.43E+1 1 0 0 12
P 33 2.44E+1 1 0 0 12
S 35 8.72E+1 1 0 0 12
CL36 1.1E48 1 0 0 11
K 40 4.67E11 1 0 0 11
AR39 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+41 1 0 0 12
SC46 8.38E+1 1 0 0 13
CR51 2.77E+1 1 0 0 13
MNS 4 3.126+2 1 0 0 13
MN56 1.07E-1 1 0 0 13
FESS 9.86E+2 1 0 0 13
FE59 4,.46E+1 1 0 0 13
Co57 2.71E+2 1 0 0 13
Ccos8 7.08E+1 1 0 0 13
C060 1.926+3 1 0 0 13
NI59 2.74E+7 1 0 0 13
NI63 3.51E+4 1 0 0 13
NI6S 1.056-1 10 0 13
Ccue4 5.29%-110 0 13
ZN65 2.44E42 1 0 0 13
SE75 1.26+2 1 0 0 12
AS76 1.10E+0 1 O 0 12
SE79 2.37E+7 1 0 0 12
BR82 1.47E+0 1 O 0 11
BR83+D 9.96E-2 1 0 0 11
BR84 2.21E-21 0 0 13
SR85 6.5E+1 1 0 0 13
KR90 3.74E-4 1 0 0 11
KR91 1.136-4 1 0 0 11
RB86 1.87E+1 1 0 0 11
RB89+D 1.06E-2 1 0 0 11
SR89+D 5.06E+1 1 0 0 13
SR90+D 1.04E+4 1 0 0 13
SR91+D 3.9%E-110 0 13
SR92+D 1.13E-1 1 0 0 13
Y 91M+D 3.45E-2 1 0 0 13
ZR93+D 5.59E+8 1 0 0 13
ZR95+D 6.40E+1 1 0 0 13
ZR97+D 7.04E-1 1 0 0 13
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Radionuclide Master Library for MAXI - RMDLIB, continued

M093 3.65E+4 1 0 0 13
NB94 7.30E+6 1 0 0 13
M099+D 2.75E+0 1 0 0 13
TC101 9.86E-3 1 0 0 13
RU103+D 3.94E+1 1 0 0 13
RU105+D 1.856-1 1 0 0 13
RU106+D 3.68E+2 1 0 0 13
PD107 2.37E+9 1 0 0 13
cD109 4,4E4+2 1 0 0 13
AG110M+D 2.52E+2 1 0 0 13
AGl1l 7.45E+0 1 0 0 13
IN111 2.86+0 1 0 0 13
CD113M 4,.97E43 1 0 0 13
SN117M 1.40E+1 1 0 0 13
SNL19M 2.50E+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+0 3.65E+7 1 0 0 13
SB124 6.026+1 1 0 0 13
SB125+D 1.01E+3 1 0 0 13
TE1Z3M 1.176+2 1 0 0 13
TELI27TM+D 1.09E+2 1 0 0 13
TE129M+D 3.36E+1 1 0 0 13
TEI3IM+D 1.25E+0 1 O 0 13
TE131+D 1.74E-2 1 0 0 13
TE132+D 3.26E+0 1 0 0 13
TE133M+D 3.85E-2 1 0 0 13
I 125+D 5.97E+1 1 0 0 12
I130 5.156-1 1 0 0 12
I 131+D 8.04E+0 1 0 0 12
I 135+D 2.756E-1 1 0 0 12
CS136 1.31E+41 1 0 0 11
CS137+D 1.10E+4 1 0 0 11
CS139+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+1 1 0O 0 23
PM149 2.21E+0 1 O 0 23
SM153 1.956+0 1 0 0 23
EU152 4.97E+3 1 0 0 23
EU153 1.94+0 1 O 0 23
EU1 54 3.146+3 1 0 0 23
EULSS5 1.81E+3 1 0 0 23
EU156 1.52E+1 1 0 0 23
GD153 2.42E42 1 0 0 23
TB160 7.23E+1 1 0 0 23
HO166M 4,38E+5 1 0 0 23
W 18l 1.40E+2 1 0 0 23
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Radionuclide Master Library for MAXI - RMDLIB, continued

7 .51E+1
9.40E+1
1.5E+1
7.3E+1
4.66E+]
8.14E+3
5.01E+0
3.87E+0
Y T4E+]
6E+0
1.48E+]
5.84E+5
2.10E+3
7.95E+3
1.87E+1
6.99E+2
2.8l1E+7
5.13E12
1.19E+7
2.62E+4
5.79E+7
8.91E+7
2.59E11
8.55E+9
1.65E12
7.82E+8
1.04E+43
4.56E+1
5.26E+43
1.73E+6
5.70E+9
1.24E+8
9.64E+2
5.73E-1
3.96E-2
9.96E-2
7.62E-2
1.99€-3
1.87E-1
3.92E+3
5.30E-2
1.72E13
1.18E~1
1.24E-2
2.20E-3
1.06E-2
5.06E+1
1.86E-4
1.04E+4
2.67E+0
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Radfonuclide Master Library for MAXI - RMDLIB, continued
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Radionuclide Master Library for MAXI - RMDLIB, continued
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Radfonuclide Master Library for MAXI - RMDLIB, continued

RN222 3.82E+0 3 2 1.0 11
PB210 8.14E+3 4 3 1.0 0 23
BI210 5.01E40 5 4 1.0 0 23
P0210 1.386+2 6 5 1.0 0 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 4 3 1.0 0 23
TH228 6.99E+2 5 4 1.0 11.0 23
RA224 3.66E+0 6 5 1.0 0 23
PB212 4.43E-1 7 6 1.0 0 23
BI212 4.20E-2 87 1.0 0 23
U 235 2.59E11 1 0 0 23
TH231 1.066+0 2 1 1.0 0 23
PA231 1.19€+7 3 2 1.0 0 23
AC227 7.95E+43 4 3 1.0 0 23
TH227 1.87E+1 5 4 0.9862 0 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 0 0 23
NP237 7.82E+8 21 1.0 0 23
PA233 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 1.65€12 1 0 0.0 0 23
TH234 2.41E+1 21 1.0 0 23
PA234M 8.13E-4 3 2 1.0 0 23
PA234 2.8l1E-1 4 3 0.0013 0 23
AM242M 5.55E+4 1 0 0 23
AM242 6.68E-1 21 1.0 0 23
CM242 1.63E+2 3 2 0.827 0 23
PU242 1.41E+8 4 2 0,173 O 23
NP238 2.18E+0 5 0 0 23
PU238 3.21E+44 6 5 1.0 31.0 23
CM244 6.61E+3 1 0 0 23
PU244 3.02€10 2 0 0 23
U 240 5.88E-1 3 2 0.999 0 23
PU240 2.39E+6 4 3 1.0 11.0 23
Cm247 5.70E49 1 0 0 23
CM243 1.04E+4 2 0 0 23
PU243 2.06E-1 31 1.0 0 23
AM243 2.70E+6 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
CMm245 3.10e+6 1 0 0 23
PU241 5.26E+3 2 1 1.0 0 23
AM241 1.58E+5 3 2 1.0 0 23
0
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Onsite Disposal Enviromment FILE20 (Leaf), page 1

Leaf Incremental Dose Factors for ONSITE/BIOPORT Environment - 16-APR-84 RAP
LEAF 50 Rl 5
1 6 8 16 23

A4E-06
B67E-05
27E-03
23E-04
.14E-05
.94E-04
.55E+00
.23E+00
.90E-05
.91E-08
.40E-08
.36E-06
.14E-06
.41E-05
.17E~06
.68E-05
AT7E-06
A45E-06
.04E-05
.85E-04
.03E-05
.29E-04
.98E~06
12E-07
.39E-06
.00E-07
.86E~-06
.20E-09
.11E-06
.18E~-06
.36E-05
.05E-05

o

.00E+00
.31E-05
.00E+00
.18E~-03
.46E-04
.31E-04
.00E+Q0
.00E+00
.57E-04
.36E-08
.00E+00
.00E+00
.28E-06
.79E-05
.00E+Q0
.00E+00
.77E=-05
.41E-04
.71E-05
.00E+00
.34E-05
.60E-03
.00E+00
.00E+00
.83E-05
.00E+00
.41E-06
.18E-09
.68E~05

.00E+00 .00E+0Q0
.00E+00 ) .00E+00
.00E+00 00E+0Q0
.00E+00 0.00E+00
.00E+00 .00E+00
.00E+00 ) .00E+00
.00E+00 .00E+00
.00E+00 .00E+00
.00E+00 .00E+00
.00E+00 .00E+00
.88E~08 .33E-09
.00E+00 .00E+00
.71E=-06 .00E+00
. 15E-05 00E+00
.00E+00 .00E+00
.00E+00 .00E+00
.00E+00 .00E+00
.00E+00 .00E+00
.00E+Q0 .00E+00
.00E+00 .00E+00
.00E+00 .00E+00
.00E+00 .00E+00
.00E+00 .00E+00
.00E+00 .00E+00
.00E+00 .00E+00
.00E+Q0 .00E+00
.00E+00 .00E+00
.00E+00 .88E-10
.38E-05 .71E-08
.04E-05 .09E-06 .56E-08
A3E-04 .00E+00 .03E-02
. 75E-05 0.00E+00 .74E-02
.00E~-04 .08E-04 1.43E-04 .00E+00
.24E-08 .31E-06 ) .00E+00 .00E+00
.03E-08 1.59€E-07 0.00E+00 .00E+00
.712E-08 58E-07 0.00E+00 .00E+00
TB160 .82E-08 .24E-07 0.00E+00 .00E+00
0S185 .01E-05 .00E+00 00E+00 0.00E+00
0S191 7.33E-06 .00E+00 0.00E+00 0 .00E+00
IR192 .51E-06 .00E+00 ) .00E+00 ) .00E+Q0
HG203 .35E-04 .00E+00 0.00E+00 0.00E+00
PB210+D .82E-04 .51E=-03 0.00E+00 0.00E+00
RA226+( .34E-02 .36E~-02 0.00E+00 .00E+00 .83E-03
TH228+( .12E-05 ) . 20E-04 0.00E+00 0.00E+00 .87E-03
TH230+( .11E-06 1.80E-04 0.00E+00 ).00E+00 ) .3 2E-04
TH23 2+4{ 6 .62E-06 2.00E-04 .00E+00 0.00E+Q0 4.53E-04

L

.00E+00
.17E-05
.24E-04
.20E-04
.83E-05
.00E+00
.07E-01
.69E-01
.85E-05
.91E-04
.34E-06
.22E-04
.31E-05
.94E~-04
.82E-05
.63E-04
.76E~-06
.66E-05
.46E-04
.00E+00
.00E+0Q0
.50E-04
.04E~-05
.64E-04
.40E-03
.00E+00
.01E-03
.84E-06
.22E-04
.91E-04
.66E-06
61E-05
.93E-05
+29E-03
.25E-04
.80E-04
.10E-04
.18E-03
.51E-04
.98E-04
.12E=-04
.43E-04
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Onsite Disposal Environment FILE21 (Sofl), page 1

Soil Incremental Dose Factors for ONSIT:e/BIOPORT Environment - 16-APR-84 RAP
SOIL 50 99 5
1 6 8 16 23

H3 3.54E-10
C 14 .66E-09
NA22 .12E~-09
P32 .14E-07
P33 .16E~07
S 35 .01E-09
CL36 l.33E-04
K 40 .24E-05
CA45 .17E-11
SC46 .69E-15
CRS51 .47E-16
MN54 .20E-11
FES5S 61E-14
FES9 .20E-12
C057 «25E=12
C060 .69E-11
NIS9 91E-12
NI63 «33E-11
ZN65 .00E-09
SE75 .99E-08
SR85 .44E-10
SR90+D .88E-09
MOS3 2.79E-11
NB94 .00E~-13
RU106+D .85E-12
CD109 > .66E-12
AG110M+D .95E-11
IN111 .16E~13
SB124 «24E-12
SB125+D .58E-12
I 125+D .80E~11
I 131+D .63E-11
CS137+D .28E-10
CE144+D «BE-15

.00E+00
.04E-08
.00E+00
+33E-05
.13E-06
.02E-08
.00E+00
.00E+00
.33E-09
.73E-15
.00E+00
.00E+00
.14E-13
«39E-12
.00E+00
.00E+00
.50E-11
+40E-10
.34E-09
.00E+00
.99E-10
.94E-08
.00E+00 .00E+00
.00E+00 .0CE+0D
.18E-11 0.00E+00
.00E+00 C.00E+00
.23E-11 0.00E+00
.09E~-13 D).00E+00
.18E-11 .79E~11
.17E-11 .03E-11
.10E~10 ;.00E+00 7.21E-08
+BE-11 ¢ . 00E+Q0 .21E-08
.29€-10 2.03E-11 00E+QQ
.84E~14 ) .00E+00 .00E+00
EUL52 .72E-14 .53E~14 .00E+00 00E+00
EU154 +49E-14 .59€-13 .00E+00 O00E+0Q
TB160 .58E~-15 7.50E-14 0.00E+00 .00£+00
05185 .21E-10 .00E+00 0.00E+00 .00E+00
0S§191 .57E-11 .00E+00 0.00E+00 ).00E+C0
IR192 .65E-12 .00E+00 D .00E+00 .00E+00
HG203 6.25€-09 .00E+00 0.00E+00 .00E+00
PB210+D 3.01E-09 .33E-08 .00E+00 0.00E+00
RA226+D .23E-09 .26E-09 >.00E+00 0.00E+00
TH228+( .03E-11 .03E-10 ) .00E+00 0.00E+00
TH230+0 2.43E-12 .59E~11 0.00E+00 0.00E+00
TH23 2+D 3.16E-12 .56E~11 0.00GE+00 .00E+00

LO0E+Q0

NCE+OO
.00E+00
.00E+00
.00E+00
LOQE+O0
.00E+00
L00E+00
.00E+00
00E+Q0
23E-16
00E+0D
.94E-14
.71E~13
.00E+00
L00E+00
.00E+00
00E+00
.00E+00
.00E+00
00E+CD
L00+00

.C0E+00
.00E+00
Q0E+0C
LOEHD0
Q0e+00
LOCE+00
00E+CO
.00E+00
Q0CE+00
L00E+C0
B7F-"16
00E+00
.00E+00
.00E+00
L00L 20
L0 +00
D0E+0D
D00E+00
.00E+00
00E+00
.00E+Q0
00E+0C
.00E+00
L00E+00
.00E+00
.00E+Q0
.00E+00
.68E~-14
.12E-14

76E~14

00E+Q0
27E-09
.37E-09
. 76E=-06
L3E-07
L00E+00
SUE=05
5. F=06
B€ =10
A4GC-11
«39E-13
.21:=10
300-13
.46E-~]11
LI96E-}11
,64E-10Q
«38E~]
«76E~11
.98E-0¢
00E+00
.00E+00
.38E-08
91E-10
2BE-10
67E-09
L00E+00
.52E-08
45E-10
.08E-10
.16E~10
04E-11
97E-11
.00E-12
.71E-11
A0E-11
.37E-10
.05E-10
13E-08
.15E-09
.91E-10
.90E-09
A48E-09
A2E-10
.36E-09
54E-10
.16E-10
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Onsite Disposal Environment Surface Soi1 PLANSOURC (External)

ONSITE/BIOPORT EXTERNAL DRFS FOR SURFACE (PLANE SOURCE) 10-APR-84 RAP
100

.0
2E-04
3E+02
2E=-C1
JAE-01
.0
.8E-01
.JE+01
.8E-03
2E+02
1E+01
9E+02
0
0E+02
1E+01
HE+02
.5E-14
2E+02
2E+01
.B8E+02

H3
C 14
NA22
P32
P33
S 35
CL36
K 40
CA45
SC46
CR51
MN54
FESS
FES9
C057
C060
NISO
NI63
IN65
SE75S
SR85
SRO0+L
MO93
NBG4
RU106+D
CD109
AGL10M+D1.
IN111
SB124
SB125+0D
I 125+D
I 131+4D
CS137+D
CE144+D
EULS2
EUL154
TB160
0S185
0S191
IR192
HG203
PB210+D
RAZ226+D
TH228+D
TH230+D
TH23 2+D
U 233+4D
U 234

U '.‘QC*L

£ J

o
-
JmNbOf\)r—‘dr\)U’\NO\O\ObO\O;
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Onsite Disposal Environment Surface Soil PLANSOURC (External), continued

U 238+D 5.0

NP2374D 6.6E+01
PU241+4D 1.1

SR89 +7E=01
Y 89M .0

SR90 .0E-02
Y 90 .9

M099 .8E+01
TCo9M .9E+01
TC99 .0E-03
RU103 .8E+02
RH103M .1E-02
PD103 .8E-01
1129 .3E-01
CS134 LOE+02
CS135 .3E-03
CS137 1E-02
BA137M .2E+02

SM151
U 235
TH231
PAZ231
AC227
TH227
FR223

.4E-04
0E+01
3
.6
.3E-02
.5E+01
.6
RA223 6E+0]
NP237 9

1
5
2
4
6
1
4
2
CEl41 1.0E+01
2
2
1
8
1
2
2
6

PA233 .0E+01
U 233
TH229
RA225
AC225 .
U 238 .8E-03
TH234 .5E-01

/
1
4.2e-03
1
6
1
9
7
PA234M 2.9
6
8
2
2
1
6
3

.8
.8E-01

7

PA234 .3E+02
PU242 .1E-04
NP238 0E+02
PU238 .9E~03
CM244 .8E-03
PU244 .8E~-07
U 240 .4E-02
PU240 2.7E-03
CM243 2.5E+01
PU243 r

AM243 3.6

NP239  2,.9E+01
PU239 2.9€E-03
PU241 2.9E-12
AM24] 1.1




Onsite Disposal Environment Stored Waste ROOM (External)

ONSITE/BIOPORT ROOM MODEL EXTERNAL DRFS 10-APR-84 RAP
ROOM 100

H3 0.0

C 14 6.2E-04
NA22 5.1E402
P 32 9.8e~01
P 33 1.0

S 35 0.0
CL36 2.8E-01
K 40 7.0E+01
CA45 2.8E-03
SCa6 8.4E+02
CR51 1.2E401
MN54 3.3E402
FESS5 0.0
FE59 4.7E+02
Cos7 2.1E+01
C060 1.0E+03
NI59 0.0
NI63 2.5E-14
ZN65 2.7E+02
SE75 9.6E+01
SR85 2.0E+02

SR90+D 2.1
MOS3 1.4
NB94 6.0E+02
RU106+D 1.0E+03
cDl109 7.6
AGL10M+D1 ,2E+03

IN111 7.8E+01
SBl124 8.6E+02
SB125+D 1.9E+02
1 125+0 8.8E-01
I 131+4D 1.3E+02
CS137+4D 2.3E+02
CE144+4D 2.9E+01
EU152 4.7E+02
EU154 4.9E+02
TB160 4.4E+02
0S185 2.7E+02
0s191 8.0

IR192 2.7E+02
HG203 4 9E+01
PB210+D 3.5E-01
RA226+D 1.3

TH228+D 3.4

THZ2304D 1.3

TH232+D 3.8E+02
U 233+D 4.3

U234 6.9

U 23540 8.3E+01

1.C-11




Onsite Disposal Environment Stored Waste ROOM (external), continued

U 238+D 5.6
NP237+4D 7.1E+01
PU241+D 1.1
SR89 6.1E-01
Y 89 0.0
SR90 3.0E-02
Y 9 2.1
M099 5.4E+01

TCO9M  1.9E+01
TC99 4.0E-03
RUI03  2.0E+02
RH103M 5.1E-02
PD103  2.8E-01
1129 4.3E-01
CS134 6.7E+02
CS135 1.3E-03
CS137 4.2E-02
BA137M 2.4E+02
CEl141 1.0E+01
SM151  2.4E-04
U235 2.0E+01
TH231 1.3

PAZ31 9.3

AC227 1.3E-02
TH227 2.6E+01

FR223 8.0
RA223 2.7E+01
NP237 2.0
PA233 G.5E+01
U233 4.2E-03
TH229 1.9
RA225 6.8E-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
PU238 2.9E-03
CM244 1.8E-03
PU244 6.8E-07
U240 3.4E-02
PU240 2.7E-03
CM243  2.6E+01
PU243 2.7
AM243 3.6
NP239 3.0E+01
PU239 2.9E-03
PU241  2.9E-12
AMZ41 1.1

1.C-12



Onsite Disposal Enviromnment FILE23 (Air), page 1

DACRIN (DIFDOS) DOSE INCREMENT FILE ONSITE/BIOPORT ENV. 16-APR-84 RAP
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313
314

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-06
2.88E-08
1.82E-10
5.80E-05
6.21E-06
1.84E-06
9.47E-07
4 ,.96E-07
2.65E-07
1.43E-07
7.85€E-08
4.36E-08
2.45E-08
1.39€E-08
7.97E-09
4,61E-09
2.67E-09
1.57E-09
9.09E-10
5.38E-10
3.20€E-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
6.37€E-12
27
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.0Cz+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2
9.79E-04
5.89E-05
6.62E-04
4.24E-05
5.95E-C4

1.05E-06
5.32E-08

2.39E-06
1.01E-07
.00
.00

5.01E-05
9.90E-08
2.37€-03
5.32E-04
2.57E-06
1.23E-08
6.03E-03
7 .40E-03
3.42E-03
1.58E-03
7.28E-04
3.37E-04
1.55€E-04
7.18E-05
3.31E-05
1.52E-05
7.05E-06
3.25E-06
1.51E-0%
6.91E-07
3.20€E-07
1.49E-07
6.71E-08
3.17E-08
1.49E-08
5.59E-09
3.73E-09
1.86E-09
0.00E+00
0.00E+00
1.86E-09
0.00E+00
0.00E+00

4.18E-05
7.98E-08
5.85E-04
2.55E-05
7.15E-04

1.C-13

1.05E-06
5.32E-08

2.39E-06
1.01E-07
.00
.00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+C0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+0C
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+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
3.27€-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
1.09E-11
0.00E+00
3.64E-12
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

2.58E-05
1.53E-09
6.96E-05
2.90E-07
7.77€-05



Onsite Disposal Environment FILE24 (Aquatic), page 1
Incremental Aquatic Foods Dos¢ Factors - ONSITE/BIOPORT Env. - 16-APR-84 RAP

FISH
1

H3

C 14
NA22
P32

P 33
CA45
SCa6
CR51
MNS 4
FESS
FES9
C057
C060
NI59
NI63
ZN65
SE75
SR85
SR90+D
M0O93
NB94
RU106+D
CD109
AGL10M+D
SB124
SB125+D
I 125+D
I 13140
CS137+D
CE144+4D
EU152
EUL54
TB160
IR192
HG203
PB210+D
RA226+D
TH228+D
TH230+D
TH232+D
U 233+0
U 234

U 2354D
U 238+D
NP237+D
PU241+0

6

50 92
8 16

2.61E-08
1.76E-05
1.80E-05
4.64E-03
9.20E-04
4.76E-07
4.08E-10
1.23E-09
2.42E-06
8.21E-08
2.37€-06
1.21E-07
1.96E~06
2.12E-07
5.77E-07
4.29E-05
2.78E-06
1.48E-06
1.30E-05
9.20E-08
2.52E-06
9.71£-08
3.55E-08
2.77€-08
3.56E-07
1.30€-07
1.52E-06
1.38E-06
6.06E-04
1.11E-09
1.98€-09
2.87E-09
1.13E-09
5.39E-07
6.29€-04
5.63E-05
2.84E-03
1.40E-06
3.29E-07
4.27€-07
1.08E-05
1.05E-05
9.89E-06
9.25E-06
2.45€-07
2.,94E-09

5
23

0.00E+00
7.72E-05
0.00E+00
1.20E-01
2.48E-02
2.14E-05
7.18E-10
0.00E+00
0.00E+00
3.82E-07
2.75E-06
0.00E+00
0.00E+00
1.08E-06
1.47€E-05
2.87E-05
0.00E+00
1.22E-06
4 .85E-05
0.00E+00
0.0CE+00
7.42E-07
0.00E+00
*.59E-08
b.43E-07
4 ,25€E-07
7.07E-06
1.70E-06
6.12E-04
1.76E-08
5.23E-09
1.84E-08
8.95E-09
0.00E+00
0.00E+00
8.12E~04
2.85E-03
4,13E-05
1.16E-05
1.29E-05
1.17E-04
8.69E-05
8.32E-05
7.96E-05
5.63E~06
8.19E-08

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.55E-09
0.00E+00
1.24E-07
1.73E-06
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+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
6.91E-07
3.72E-07
0.00E+00
0.00E+00
9.65E-05
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1.C-14

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
7.37E-10
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.36E-09
6.38E-10
1.24E-03
7.86E-04
0.00E+00
0.CGOE+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
1.24E-05
1.17E-05
1.58E-02
2.00E-03
1.71E-06
8.34E-06
3.84E-07
4 ,64E-05
9.45E-07
2.90€E-05
2.13E-06
1.93E-05
5.96E-07
1.63E-06
1.50E-04
0.00E+00
0.00E+00
2.28E-05
6.28E-07
8.23E-03
5.69E-05
0.00E+00
2.16E-05
3.12E-05
7.83E-06
1.78E-07
7.26E-07
3.32E-05
1.73E-05
7.40E-06
1.58E-05
1.24E-05
4.42E-05
9.95E-04
6.52E-05
2.40E-04
3.21E-04
3.43E-05
2.92E-05
2.21E-05
2.17E-05
2.75E-05
1.94E-05
3.31E-05
5017E‘07



Onsite Disposal Environment FILE25 (Drink), page 1

Incremental Drinking Water Dose Factors - ONSITE/BIOPORT Env. 16-APR-84 RAP

H20
1

MN54
FESS
FES9
C057
C060
NIS9
NI63
ZN65
SE75
SR85
SR90+D
M093
NB94
RU106+D
CD109
AG110M+D
SB124
SB125+D
1 125+D
I 131+D
CS137+4D
CE144+D
EUl52
EUL54
TB160
IR192
HG203
PB210+D
RA226+D
TH228+4D
TH230+D
TH23 24D
U 233+4D
U 234

U 235+D
U 238+D
NP237+D
PU241+D

50 92
8 16

2.57E-08
2.40E-07
6.54E-06
1.18E-06
2.34E-07
1.15€E-07
3.70E-10
9.15E-10
1.78E-07
9.25E-09
2.68E-07
2.45E-08
3.97€E-07
2.39E-08
6.50E-08
5.38E-07
6.40E-07
4 .39E-07
3.87E-06
7.83E~08
3.73E-09
7.38E-08
5.68E-09
2.63E-08
3.49€E-07
1.27e-07
1.17E-06
1.06E-06
1.68E-05
1.03E-09
6.68E-10
9.67E-10
3.80E-10
1.09E-07
9.97E-07
2.05E-05
1.34E-03
8.35E-07
1.97E-07
2.55E-07
1.03E-05
1.01E-05
9.47E~06
8.85E-06
2.00E-07
2.73E-09

5
23

0.00E+00
1.05E-06
0.00E+00
3.05E-05
6.29E-06
5.16E-06
6.50E-10
0.00E+00
0.00E+00
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
0.00E+00
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
6.19€E-09
3.01E-09
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
7.59E-08

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.89E-09
0.00E+00
1.39€-08
1.95€E-07
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
6.78E-07
3.65E-07
0.00E+00
0.00E+00
2.68E-06
0.0CE+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1.C-15

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
5.46E-10
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+0C
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00€E+00
0.00E+00
2.31E-09
6.25E-10
9.60E-04
6.07E-04
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
1.68E-07
4.24E-06
4.02E-06
5.09€E-07
4.12E-07
7.55E-06
2 . 8‘5-07
3.41E-06
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



Onsite Disposal Environment VOLSOURC (External)

ONSITE/BIOPORT VOLUME SOURCE SURFACE EXTERNAL DRFS 10-APR-84 RAP
VOLU 100
H3 0.0
C1l4 6.2E-04
NA22 5.1E+02
P 32 9.8E-01
P 33 1.0
S 35 0.0
CL36 2.8E-01
K 40 7.0E+01
CA45 2.8E-03
SC46 8.4E+02
CR51 1.2E+01
MNS54 3.3E+02
FESS 0.0
FE59 4,.7E+02
CO57 2.1E401
Co60 1.0E+03
NI59 0.0
NI63 2.5E-14
ZN65 2.7E402
SE75 9.6E+01
SR85 2.0E+02
SR90+D 2.1
MO93 1.4
NBG4 6.0E+02
RUL06+D 1.0E+03
CD109 7.6
AGl110M+D1 .2E+03
IN111  7.8E+01
SBl24 8.6E+02
SB125+D 1.9E+02
I 125+D 8.8E-01
I 1314D 1.3E+02
CS137+4D 2.3E402
CE144+D 2.9E+01
EUL52 4.7E+402
EU154 4,9E+02
TB160 4.4E+02
0S185 2.7E+02
0s191 8.0
IR192 2.7E+02
HG203 4.9E+01
PB210+D 3.5E-01
RA226+D 1.3
TH228+D 3.4E+01
TH230+D 1.3
TH232+4D 3.8E+02
U 23340 4.3
U 234 6,9E-02
U 235+D 8.3E+01

1.C-16



U 238+D
NP237+D
PU241+D
SR89
Y 89M

Y 90
M099

RU103
RH103M
PD103
1129
CS134
Cs135
Cs137
BAL37M
CEl4l
SM151
U 235
TH231
PA231
AC227
TH227
FR223
RA223
NP237
PA233
U 233
TH229
RA22%
AC225
U 238
TH234
PA234M
PA234
PU242
NP238
PU238
CM244
PU244
U 240
PU240
CM243
PU243
AM243
NP239
PU239
PU241
AM241

Onsite Disposal Environment VOLSOURC (External), continued

2.0E+02
5.1E-02
2.8E-01
4.3E-01
6.7E+02
1.3E-03
4.2€E-02
2.4E+02
1.0E+01
2.4E-04
2.0E+01
1.3

9.3

1.C-17



Onsite Disposal Environment BURIEDHF (External)
ONSITE/BIOPORT EXTERNAL DRFS (BURIED AT 0.5 M) 9-APR-84 RAP

0.5M 100
H3 0.0
C l4 1.26-12
NA22 1.8

e 32 4.3E-04
P 33 1.5E-03
$ 38 0.0

CL36 9.3E-06
K 40 3.9E-01
CA45 1.9€-10
SC45 2.3

CRS51 2.8E-03
MNS4 4.4E-01

FESS 0.0
FES9 1.6
C057 8.4E-06
060 3.7
NI59 0.0
NI63 0.0
ZN65 9.4E-01
SE75 1.5E-02
SR85 1.1E-01
SR90+D 1.7E-03

MO093 3.5E-34
NB94 6.1E-01
RULO6+D 2.6

CD109 5.5E-08
AG110M+D2.6

IN111 1.3E-03
SBl24 4.2

SB125+D 1.1E-01
I 125+D 1.2E-34
I 131+4D 4.0E-02
CS137+D 1.4E-01
CE144+D 1.2E-01

EUlS52 1.6
EU154 1.4
TBl60 1.1
0s185 2.0E-01
08191 2.2E-06
IR192 9.0E-02
HG203 1.1E-03
PB210+D 5.0E-05

RA226+D 1.3E-04
TH228+D 1.6E-03
TH230+D 1.3E-04
TH232+0 1.1

U 23340 1.4E-05
U234 1.9E-08
U 235+D 8.3E-03
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Onsite Disposal Environment BURIEDHF (External), continued

U 238+D 1.2E-02
NP237+D 1.6E-02
PU241+D 2.6E-09

SR89
Y 89M
SR90
Y 90
M099
TCO9M
TC99
RU103
RH103M
PD103
1129
CS134
CS135
Cs137
BAL37M
CE141
SM151
U 235
TH231
PA231
AC227
TH227
FR223
RA223
NP237
PA233
U 233
TH229
RA225
AC225
U 238
TH234
PA23 4M
PA234
PU242
NP238
PU238
CM244
PU244
U 240
PU240

PU243
AM243
NP239
PU239
PU241
AM241

1.8E-04
0.0
5.5E-07
1.7e-03
4.4E-02
7 .6E-06
7.8E-10
1.1E-01
2.8E-26
9.3E-06
6.3E-13
8.0E-01
3.4E-11
4 .4E-06
1.56-01
4 .3E-06
1.8E-19
8.7E-05
1.0E-07
1.9E-03
‘QBE-Og
2.4E-03
2.2E-03
3.9E-03
2.7E-08
1.6E-02
6.5E-19
7.1E-07
4.3E-09
1.4E-05
5.2E-18
4.6E-08
9.1E-03
1 n6
2.85-27
7.5E-01
8.4E-10
6025-27
0.
1.1E-13
8.4E-10
3.56-04
2.1E-04
8.5E-10
7.9E-04
8.4E-10
0.0
2.6E-09

1.C-19



Onsite Disposal Environment BURIED1 (External)

ONSITE/BIOPORT EXTERNAL DRF (BURIED AT 1.0 M) 9-APR-84 RAP
1.0M 100

H3 .0

C 14 1 .1E-19

NA22 .2E-03

P 32 1E-07

P 33 .JE=06

S 35 0

CL36 .0E-09

K 40 .0E-03

CA45 .2E-16

SCA46 .0E-02

CR51 .9E-07

MNS54 .9E-04

FES5 .

FE59 7.3E-03

C0s7 JAE-12

C060 .8E-02

NIS9 .0

NI63 0.0

ZN65 6E-03

SE75 0E~05

SR85 ] . JE=05

SRO0O+D 7.7E-06

M0G3 :

NB94 LAE-04

RU106+D 2.1E-02

CcD109 ] 2E-16

AGL10M+D1 .4E-02

IN111 .3E-08

SB124 8E-02

SB125+D 8.7E-05

I 12540 0.0

I 13140 2.1E-05

CS137+D 1.2E-04

CE144+D 2.0E-03

EULS52 9.5E-03

EUL154 6.6E-03

TB160 .9E~03

0S185 2 2E=N4

0S191 1 .4E-12

IR192 9E-05

HG203 .5E=-08

PB210+C 1E-08

RA226+D 9.1E-08

TH228+D 2.9E-(6

TH230+4D 9.1E~08

™H232+D 5.7E-03

U 233+D 4.6E-10

U 234 l1.2E~-14
235+D 3.0E-06




Onsite Disposal Environment BURIED1 (External), continued

U 238+D 5.2E-05
NP237+D 5.7E-06
PU241+D 1.6E-15
SR89 2.8E-07
Y8 0.0

SR90 1.5E-10
Y 90 7.7E-06
M099 6.6E-05
TCO9M  4,9E-12
TC99 1.3E-14
RULO3  7.9E-05
RH103M 0.0

PD103  3.0E-09
1129 4.2E-20
CS134 2.1E-03
CS135 1.9E-17
CS137 4.1E-09
BAI37M 1.3E-04
CEl4l 9.3E-11
SM151  7.8E-30
U235 2.6E-09
TH231 6.0E-14
PA231 6.0E-07
AC227  2.7E-15
TH22Z7T 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
U 238 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

CM244 0.0
PU244 0.0
U240 6.4E-21
PU240 5.4E-16
CM243 1.1E-08

PU243 6.7E-08

NP239  1.5E-07
PU239 5.4E-16
PU241 0.

AM241  1.6E-15




Onsite Disposal Environment Selected Radionuclides - RMDONS
ONSITE/BIOPORT RADIONUCLIDE MASTER DATA LIBRARY 23-MAY-84 RAP

H3 4.51E+43 1 0 0 4.8 11
C14 2.091E+6 1 0 0 5.5 12
NA22 9.506+2 1 0 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
$ 35 8.72E+41 1 0 0 5.9€-1 12
CL36 1.1E48 1 0 0 5.0 11
K 40 4,67E11 1 0 0 3.6E-1 11
CA45 1.65E+2 1 0 0 4,0E-2 12
SC46 6.56+1 1 0 0 1.1E-3 13
CR51 2.77E+1 1 0 0 2.5E-4 13
MN5 4 3.12642 1 0 0 3.0€-2 13
FESS 9.86E+2 1 0 0 4,0E-4 13
FES9 4.46E+1 1 0 0 4.0E-4 13
Cos7 2.71E42 1 0 0 9.4E-3 13
C060 1.92E43 1 0 0 9.4E-3 13
NISS 2.74E47 1 0 0 1.9E-2 13
NI63 3.51E+4 1 0 0 1.9€-2 13
IN65 2.44E+42 1 0 0 4,0E-1 13
SE75 1.20E+42 1 0 0 1.3 12
SR85 6.5E+1 1 0 0 2.0E-1 13
SR90+D 1.04E44 1 0 0 2.0E-1 13
MO93 3.65E+4 1 0 0 1.3E-1 13
NB94 7.30E+6 1 0 0 9.4E-3 13
RU106+D 3.68E4+2 1 0 0 1.0E-2 13
Cco109 4,40E+2 1 0 0 3.0E-1 13
AGLIOM+D 2.526+2 1 0 0 1.5€-1 13
INl111 2.,8E4+0 1 0 0 2.5E-1 13
SB124 6.02641 1 0 0 1.1€E-2 13
SB125+D 1.01E43 1 0 0 1.1E-2 13
I 125+D 5.97E+1 1 0 0 2.0E-2 12
I 131+D 8.04E+0 1 0 0 2.0E-2 12
CS137+D 1.106+4 1 0 0 2.0E-3 11
CE144+D 2.84E+2 1 0 0 5.0E-4 23
EUL52 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 1.5641 1 0 0 5.0E-2 23
IR192 7.30E+1 1 0 0 9.4E-3 23
HG203 4,66E+1 1 0 0 3.8E-1 23
PB210+D 8.14E43 1 0 0 6.8E-2 23
RA226+D 5.84E+5 1 0 0 1.4E-3 23
TH228+D 6.97€+2 1 0 0 4,2E-3 23
TH230+D 2.81E+7 1 0 0 4,2E-3 23
TH232+D 5.13E121 0 0 4,2E-3 23
U 23340 5.79E+7 1 0 0 2.5E-3 23
U 234 8.91E+7 1 0 0 2.5€E-3 23
U 235+D 2.59€E11 1 0 0 2.5E-3 23
U 238+D 1.65€12 1 0 0 2.5€-3 23
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Onsite Disposal Environment Selected Radionuclides - RMDONS, continued
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APPENDIX 1.D

CDC Computer Installation

1.0.1 CDC Command Level Procedure = PROCFIL..vssevsssvsssnnsssnss 1.0=1
1.D.2 CDC Version of the ONSITE module RITFIL..eveevcosenssososes 1.D=2



APPENDIX 1.D.1 CDC Command Level Procedure - PROCFIL

o“.“o

ATTACH, ABS, ONSITEABS, ID=ONSITEDB.
COPY, ABS,LGO.

RETURN, ABS.

ATTACH, TAPE1 0, RMDONS, ID=ONSITEDB,MR=1.
REWIND, TAPELO.

CONNECT, OUTPUT.

CONNECT, INPUT.

CONNECT, TAPES .

CONNECT, TAPE6 .

REWIND, LGO.

.PROC,DONE*I,F"FILENAME FOR SCENARIQ"=(*F),
R"READ PASSWORD FOR FILE"=(*A).

CATALOG, TAPE7 ,F, ID=ONSITE,RP=10,RD=R.

BATCH, TAPE7 , INPUT, HERE .

RETURN, TAPE7 .

RE TURN, TAPE10,

DISCONT,OUTPUT.

DISCONT, INPUT,

DISCONT, TAPES.

DISCONT, TAPEG .

RETURN LGO.

FILES.

REVERT.

*EOR

.PROC, SEND*I,F"NAME OF QUTPUT FILE TO BE PRINTED:"=(*F),
N"FIVE CHARACTER NAME TO IDENTIFY RUN"=(%A).

BATCH, F, LOCAL .

REQUEST, X, *Q.

RE'INDOF.

”YDF’XQ

ROUTE, X, DC=PR, FID=%N, TID=KT.

RETURN X.

FILES.

REVERT,

*EOR

*EOF

1.D-1



APPENDIX 1.D.2 CDC Version of the ONSITE Module RITFIL

SUBROUTINE RITFIL

THIS SUBROUTINE WRITES A FILE WITH INPUT PARAMETERS AND
SYSTEM COMMANDS FOR MAXI1.

MODULE OF ONSITE
VERSION OF 26-APR-84 RAP

OO0 O0OOO0O0

INCLUDE 'ONSITE.CMN'

COMMON /VARYBL/ IFOD, RIRR,RPF, IMO, RF1l, RF2, IARG, IWAT,
IDKWAT, IEXT, IAIR, XQSITE, IDKAIR,

ISUR, 122, XF2,

AGE, XDPT, DEN, XMLF, RINH, DILF, M3M2, INTRUD,
ITL, IT2, NORG, KORG(S5), IOUT, NEXT,

RPF1, RPF2, INHAL, IRR, SRDIL, NVUNIT(4)

REAL NVUNIT

COMMON /INV/ NIN, ELTI(100), AWI(100), NSOLD(5,100),
. Q(100), QI(100), QJ(100), QK(100)

REAL AWI
INTEGER ELTI

COMmun /FLAG/ IRS, ILOC, INUT, IARL, IWRL
COMMON /AREA/ FRSIZ, AREAIN, AREAEX

COMMON /DESC/ TITL(20), UNITS(2,3), NVU(4)
CHARACTER*8 UNITS
CHARACTER*4 TITL, NVU

COMMON /IOVAR/ SCRN, OUT, OUTFIL, KEY
CHARACTER*1S5 OUTFIL
INTEGER SCRN, OUT

CONTINUE
WRITE (SCRN,4000)
4000 FORMAT (' ',10(/)," ',
14X, "ENTER YOUR C.. ACCOUNT NAME:' )
READ (KEY,4001) ACN
4001 FORMAT (Al0)
WRITE (SCRN,4002)




APPENDIX 1.D.2 COC Version of the ONSITE Module RITFIL

4002 FORMAT ('0',14X,'ENTER YOUR CDC PROBLEM NO:')
READ (KEY,4001) PRBLM
c

C-==- INSERT JOB CONTROL RECORDS FOR BATCH PROCESSING -

(Cont1inued)

c
WRITE (OUT,3000) ACNT,ACNT, PRBLM, PRBLM

3000 FORMAT (A5,',STMFZ,CM160000,EC400,T177."/
.'mUNT"DA?D'D'DM""DMD'.')

c

Ce=== ASSIGN LIBRARY FILES TO LOGICAL UNIT DEVICES -

c IF (IFOD .GT. 0) WRITE (OUT, 3010)
WRITE (0UT,3010)

c
C 3010 FORMAT ('ASSIGN [BIO.NEWIFILE20.DAT FOR020'/
C . 'ASSIGN [BIO.NEWIFILE21.DAT FORO21")
c
3010 FORMAT (' ATTACH,TAPE20,FILE20,ID=ZZRNRC. '/
. ' ATTACH, TAPE21,FILE21,ID=ZZRNRC, '/
. ' REWIND,TAPE20.'/
. ' REWIND,TAPE21.')
c
C IF (IARG .GT. 0) WRITE (OUT, 3020)
WRITE (OUT,3020)
c

C3020 FORMAT ('ASSIGN [BIO.NEWIFILE24.DAT FORD24')
3020 FORMAT (' ATTACH,TAPE24,FILE24,ID=ZZRNRC.'/

. ' REWIND, TAPE24.')

c

C IF (IWAT .GT. 0) WRITE (OUT, 3030)
WRITE (OUT,3030)

c

C3030 FORMAT ('ASSIGN [BIO.NEWIFILE25.DAT FORD25')
3030 FORMAT (' ATTACH, TAPE2S5,FILE25,ID=ZZRNRC. '/

. ' REWIND, TAPE25.')
C
IF (ILOC .EQ. 4) THEN
WRITE (QUT, 3240)
ELSE
WRITE (OUT, 3040)
ENDIF
C

C3240 FORMAT ('ASSIGN [BIO.NEWIROOM.DAT FORD22')
3240 FORMAT (' ATTACH, TAPE22,RO0M, ID=ZZRNRC, "/
. ' REWIND, TAPE22.')
c
C3040 FORMAT ('ASSIGN [BIO.NEWIPLANSOURC.SUR FOR022')
3040 FORMAT (' ATTACH,TAPE22,PLANSOURC, ID=ZZRNRC. '/
. ' REWTND, TAPE22.')
C

1.0-3



APPENDIX 1.D.2 CDC Version of the ONSITE Module RITFIL

IF (ILOC .EQ. 1) WRITE (OUT, 3044)
C3044 FORMAT ('ASSIGN [BIO.NEW]VOLSOURCE.SUR FORD27"')
3044 FORMAT (' ATTACH, TAPE27,VOLSOURC, ID=ZZRNRC. '/
' REWIND,TAPE27.')

IF (ILOC .EQ. 2) WRITE (OUT, 3041)

FORMAT ('ASSIGN [BIO.NEW]JBURIEDHF.DAT FOROZ7')

FORMAT (' ATTACH, TAPE27 ,BURIEDHF, ID=ZZRNRC, '/
' REWIND,TAPEZ7.')

IF (ILOC.EQ. 3) WRITE (OUT, 3042)
FORMAT ('ASSIGN [BIO.NEWJBURIED1.DAT FOR0Z27"')
FORMAT (' ATTACH, TAPE27 ,BURIEDL, ID=ZZRNRC. "'/
' REWIND,TAPEZ7.')
.

WRITE (OUT, 3050)

C

C3050 FORMAT ('ASSIGN [BIO.NEWIRMDLIB.DAT FORO1O'/

C . '"ASSIGN [BIO.NEWIFILEZ23.DAT FORO23')

3050 FORMAT (' ATTACH, TAPELO,RMDLIB, ID=ZZRNRC, '/
' ATTACH, TAPE23,FILE23,ID=ZZRNRC. "/

' REWIND, TAPE10."/
' REWIND,TAPEZ3.")

.CULATE QUTPUT VALUES

= RPF1
(RPF2 .GT. 0.
INHAL .EQ.
INHAL .EQ.

WRITE (OUT, 3100

C3100 FORMAT ('RUN [BIO.NEWIMAXI1'/20A4/' SINPUT NEXT=1,"')
3100 FORMAT (' ATTACH, ABS,MAXI1ABS, ID=ZZRNRC."/

' COPY,ABS,LGO,"
RETURN, ABS. "/
MAP,OFF., '/
ATTACH,L IB1,FTNSLIB,CY=590,"/
ATTACH,LIB2,SYSLIB7,CY=590.",
L IBRARY,LIBl,LIB2.'/
LDSET,PRESET=ZERO, "/
LGO.")

(Continued)




APPENDIX 1.D.2 CDC Version of the ONSITE Module RITFIL (Continued)

ENDFILE OUT
BACKSPACE OUT
C
WRITE (OUT,3101) (TITL(I), I=1,20)
3101 FORMAT (' ', 20A4/,' SINPUT NEXT=1,')
c
C
WRITE (OUT, 3110) IFOD, IARG, IWAT, IEXT, ISUR, IAIR
3110 FORMAT (! IFOD=",11,",1ARG=",1I1,",INAT=",11,",1IEXT=",11,","/
. ' ISUR=',I1,", IAIR=',I1,',")
C

IF (IFOD .GT. 0) WRITE (OUT, 3120) RIRR, IMO, RF1l, RF2
3120 FORMAT (' RIRR=',G10.3,', IMO=',Il1,
. ', RF1=',G10.3,"', RF2=',G10.3,"',")
C
WRITE (0OUT,3022) RPFl, RPF2
3022 FORMAT (! RPF1= ',G10.3,', RPF2= ',G10.3,",")
c
IF (IWAT .GT. 0) WRITE (QUT,3130) IDKWAT
3130 FORMAT (! IDKWAT="',11,"',")
c
IF (IAIR .GT. 0) WRITE (QUT,3140) XQSITE, IDKAIR
3140 FORMAT (' XQSITE=',Gl0.3,', IDKAIR=',I1,',")
C
IF (INHAL .EQ. 1) WRITE (QUT, 3150) AGE, XDPT
3150 FORMAT (! AGE=',G10.3,", XDPT=1,G10.3,',")
C
IF (INHAL .EQ. 2) WRITE (OUT, 3160) DEN, XMLF
3160 FORMAT (! AGE=-., DEN=',Gl0.3,', XMLF=',Gl0.3,"',")
c
WRITE (OUT, 3170) RINH, DILF, XF2
3170 FORMAT (' RINM=',F10.6,', DILF=',Gl0.3,', XF2=',G10.3,',")
C
WRITE (QOUT,3180) M3M2, INTRUD, 122
3180 FORMAT (' M3M2=',12,', INTRUD=',I1,', 122=',I1,',")
C
WRITE (OUT,3190) ITl, IT2, NORG, (KORG(I),I=1,NORG)
3190 FORMAT (! ITl=',14,", ITZ";I‘)" NORG="', 12,
. ', KORG(1)=",5(12,',") )
C
WRITE (OUT,3192) SRDIL, FRSIZ, AREAIN, AREAEX
3192 FORMAT(! SRDIL=',Gl10.3,', FRSIZ=',Gl0.3,"', AREAIN=',G10.3,',"/
’ ' AREAEX= ',Gl10.3,',")
c
WRIle (OUT, 3200) IOUT
3200 FORMAT (! I0UT=",12,', ION=1, SEND')
c
Ce== ADJUST INVENTORY TO PROPER UNITS AND WRITE TO FILE ======= cecnenene
C
WRITE (OUT, 3300) NIN, IRR
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APPENDIX 1.D.2 CDC Version of the ONSITE Module RITFIL (Continued)

3300 FORMAT (2I5)
c
DO 100 I = 1, NIN
Q(I) = Q(I) * NVUNIT(INUT)
WRITE (OUT, 3400) ELTI(I), AWI(I), (NSOLD(J,I),J=1,5),
. QI), QI(I), QI(I), QK(I)
3400 FORMAT (A2,A6,5I11,4(1PG10.2))

100 CONTINUE
g--— CLOSE FILE AND RETURN
C ENDFILE OUT
CLOSE (UNIT=0UT)
‘ RETURN
§--- ERROR ROUTINES

992 WRITE (SCRN,9920)
9920 FORMAT ('OERROR IN OPENING OUTPUT FILE"')
GO TO 200
C

994 WRITE (SCRN,9940)
9940 FORMAT ('OERROR IN CLOSING QUTPUT FILE')
STOP

C
C
C

END
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