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Abstract 

This manual describes a dose assessment system used to estimate the population 
or collective dose commitments received via both airborne and waterborne 
pathways by persons living within a 2- to 80-kilometer region of a commercial 
operating power reactor for a specific year of effluent releases. Computer 
programs, data files, and utility routines are included which can be used in 
conjunction with an IBM or compatible personal computer to produce the required 
dose commitments and their statistical distributions. In addition, maximum 
individual airborne and waterborne dose commitments are estimated and compared 
to 10 CFR Part 50, Appendix I, design objectives. This supplement is the last 
report in the NUREG/CR-2850 series. 
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This manual describes a dose assessment system used to estimate the dose to the maximally exposed individual and the 
population or collective dose commitments received via both airborne and waterborne pathways by persons living within 
the region of the site of a commercial operating power reactor for a specific year of effluent releases. Computer pro- 
grams, data files, and procedures are included which can be used in conjunction with an IBM or compatible personal 
computer to produce the required dose commitments. 

All commercial nuclear power reactors release small amounts of radioactive materials to the environment during 
normal operation. Because of these releases, concern was expressed about the magnitude of the collective dose received 
by the general population residing around these nuclear power plants. In response to this concern, the Pacific Northwest 
National Laboratory (PNNL.) contracted with the Nuclear Regulatory Commission (NRC) to undertake a series of studies 
to estimate radiation dose commitments produced by radionuclide releases from commercial light-water power reactors 
starting in 1975. In this series of studies (NUREG/CR-2850) the collective (population) dose commitment is estimated 
from both the liquid and gaseous releases to four age groups making up the population residing in the region of the site: 
infant (0 to 1 yr), child (1 to 11 yr), teenager (11 to 17 yr), and adult (17 yr and older). In addition, air doses at the site 
boundary and dose commitments are estimated for the maximally exposed individual living near each of the sites and 
compared with the following 10 CFR Part 50, Appendix I, design objectives: 

Air 
Noble Gases: 

10 mrad for gamma and 20 for beta at site boundary 
5 mrem to total body at residence 

Iodines and Particulate Material: 
15 mrem to organ from inhalation at residence and 
ingestion of garden products andpasture food products 

Liquid 
3 mrem to total body 
10 mrem to organ 

The particular organs of reference in this study are listed in Table S. 1. The major pathways by which radionuclides 
travel from the reactor to the individual receptors are shown in Table S.2. Other possible liquid pathways such as direct 
exposure from waterborne activities (swimming, boating, shoreline recreation, except for individual doses) and internal 
exposure through ingestion of food produced using contaminated irrigation water (except for individual doses) were not 
included. 

The "source terms" used to estimate dose commitments produced from each site were the annual measured releases of 
radioactive materials as reported to the NRC by the plant licensees, subsequently published in the NUREGKR-2907 
series of reports. In addition, annual dilution flows for liquid releases were taken from these documents. As used in this 
report, dose commitment describes the total-body or specified organ dose equivalent in rem (1 rem = 0.01 sievert) 
received over 50 years from intake during the year in which radioactive materials were released into the enviornment 
from the power plants. 

The regional population for which collective dose commitments are estimated included those persons estimated to be 
living in a region between 2 and 80 km around the reactor sites during the year. Population distributions were supplied 
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1 Introduction 

1.1 Scope 
This manual describes the Commercial Power Reactor Dose (CPRD) System of dose assessment. The CPRD System 

is used to estimate fifty-year dose equivalent commitments to the maximum individual and .the general population living 
between 2 and 80 kilometers from a commercial light-water-cooled nuclear power plant site from the radioactive materials 
released during one year of operation. The results of this calculational methodology are published in the NUREGKR- 
2850 series of documents. The doses to the maximally exposed individual are derived from inhalation and direct radiation 
at a location at the site boundary. In addition, ingestion doses from vegetables grown at a garden at the residence and 
milk and meat from the closest pasture are estimated. Releases of past years are not included in the dose estimate. The 
population is considered to be made up of four groups divided by age: infants, children, teenagers, and adults, which are 
considered in four separate calculations. Doses to individual organs are considered for both airborne and waterborne 
(liquid) pathways (see Tables 1.1 and 1.2). 

Table 1.1 Pathways considered . 

Airborne 

Air submersion 
Ground irradiation 
Inhalation 
Ingestion of food crops and animal products 
Gamma and beta air doses for individual at site 

boundary 

Waterborne 

Ingestion of drinking water 
Ingestion of fish and invertebrates 
Shoreline for individual 
Irrigated food products for individual 

Table 1.2 Organs considered 

Airborne Waterborne 
~ ~ ~ 

Totalbody Totalbody 
Thyroid Thyroid 
Bone Bone 
GI-tract GI-tract 
Liver Liver 
Lune 
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Introduction 

For the airborne pathways, the population dose estimates include the pathways of air submersion, ground irradiation, 
inhalation, and ingestion of vegetables, milk, and meat for the six organs and four age groups. The maximum individual 
doses for the Appendix I comparison are made up of the air gamma and beta doses at the site boundary and the external 
total-body doses from noble gases in the plume at the residence. The organ doses from the iodines and particles emitted 
are made up of inhalation at the residence, ingestion of vegetables and produce grown in the garden, and milk and meat 
from animals grazed on the pasture. The dose from the ground irradiation pathway is not used for this Appendix I 
comparison although it is calculated in the program. 

For the waterborne pathways, the population dose estimates include the pathways of ingestion of drinking water and 
of fish and/or invertebrates for the five organs and four age groups. The maximum individual doses for the Appendix I 
comparison (both total-body and organ) are made up of drinking water and fish and/or invertebrate consumption for the 
organs and age goups. Irrigated food products are included when indicated by the licensee. Also, the direct dose from 
shoreline irradiation is included in the total-body dose. 

The doses for each organ and age group are compared, and the highest dose is selected for both air and water 
pathways. 

1.2 Overview 
The models used for these dose estimates are those standardized in the NRC Regulatory Guides 1.109 (NRC 1977a), 

1.111 (NRC 1977b), and 1.113 (NRC 1977c) and those which have been used in NRC dose assessment programs, such as 
XOQDOQ (Sagendorf et al. 1982), GASPAR (Eckerman et al. 1980; Strenge et al. 1987), and LADTAP (Simpson and 
McGd 1980, Strenge et al. 1986). The CPRD System of programs has been written in Microsoft BASIC PDS 7.1 and 
run under the DOS 5.0 operating system on an IBM Personal Computer or compatible system. A complete description 
and instructions for use are given in Chapter 3 of this manual along with a sample run using typical data values (see 
Appendix E). Listings of all programs are presented in Appendixes A and B. Listings of generic input data files and 
examples of site-specific files are presented in Appendix D. 

The data used in the dose estimates are contained in the programs or in separate files, which are read into the 
computer memory during each run. The data files are divided into two general categories: 1) generic or fixed files and 2) 
site-specific files. The generic files include the dose-factors, radiological decay constants, bioaccumulation factors, and 
terrestrial food-transfer factors. The site-specific files contain data that are particular to a specific site, such as population 
distribution, atmospheric transport factors, release rates, etc. Table 1.3 summarizes the data files used with the programs 
discussed below. Listings of these data files are given in Appendix B. 

The dose commitments are estimated using four programs. CPRDA is used for airborne releases and CPRDL for 
waterborne releases. Doses from direct plume irradiation from noble gases emitted from tall stacks are estimated using 
the program AirGamma. The program XOQ2, a PC version of the NRC program XOQDOQ, is used to generate dilution 
factors from site annual joint frequency distributions of wind speed, direction, and Pasquill stability category, physical 
release data, and locations of receptors. A discussion of XOQDOQ is not included in this report, but may be found in 
Sagendorf et al. (1982). Other programs listed in Table 1.4 generate special summaries of the results or are used as 
utilities to read or list various files. 

The output files generated by CPRDA, CPRDL, AirGamma, and XOQ2 are summarized in Table 1.5. 

The following sections of this report describe the input data files, programs, and output result files which are 
summarized in Tables 1.3 and 1.4. 
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Table 1.3 Input data files 

Name Update frequency Contents 

Generic 

Introduction 

GENERIC.DAT constant Decay constants, food-transfer factors, bioaccumulation factors 

1NFANT.DAT constant Infant dose-commitment factors 

CHILD.DAT constant Child dose-commitment factors 

TEEN. D AT Constant Teen dose-commitment factors 

ADULT.DAT Constant Adult dose-commitment factors 

AIRGAMMA.DAT constant Gamma energies times abundances and dose factors for noble 
gases 

Site-Specific 

P0PyySnn.DAT constant Population distribution (updated when available) 

CHIyySnn. DAx Annually Atmosphere transport distributions (output from XOQ2) 

REiLyySnn.DAT Annually 

SITEPOPyy A n n d Y  Site city populations 

SSD.DAT constant Miscellaneous site-specific parameters 

XOQyy Snn. INx Annually XOQ2 input data 

Setup 

CPRD.SET Annually Run parameters and input-file location pathways for CPRD, 

Notes: nn = Site Number; yy = Year of Release; x = Release type (G, E, or M). 

Population factor, liquid stream flow, energy output, and releases 

CPRDL, and AIRGAMMA programs. 

Site-specific files designated constant may be updated when revised information is available from NRC 
or the Licensee. 
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Table 1.4 Programs 

Name Purpose Input files output files PrintOUtS 

Main 

CPRDA.EXE Calculate dose GENERIC.DAT SUMyySnn.0Ux QA 
commitment from INFANT.DAT AIRyysnn.0ux 
airborne releases CHILD.DAT 

TEEN.DAT . 
ADULT.DAT 
SSD.DAT 
P0PyySnn.DAT 
CHIyySnn.DAx 
RELyySnn.DAT 
CPRD.SET 

Same as above except SUMyySnn.0Ux 
CHIyySnn.DAx . LIQyySnn.OuT 

CPRDL.EXE Calculate dose 
commitment from 
waterborne releases 

QA 

AIRGAMhWEXE Calculate noble-gas 
doses from tall stacks 

x0Qyysnn.INx 
RELyySnn.DAT 
AIRGAMMA.DAT 
GENERIC.DAT 
CPRD.SET 

SUMyySnn.OUx 

xoQ2.ExE Calculated dilution xoQYYSM.INX CHIyySnn.DAx None 
factors xoQnn.oux 

Utility 

ADDN0TES.m Adds notes to bottom of NOTESyy.IN SUMyy.WP None 
pages of Site Summary SuMyy.WP 

CPRDEDlT 

CPRDUMP.ExE 

CPRDPRNT.EXE 

RELGEN.EXE 

ssUM.ExE 

Edit output file 

Print SuMyySnn.0~~ 
file. 

Print out dose reports 

Generate REL files 

Generate Site Summary 
pages for annual report 

suMyysnn.0ux 

SuMyySnn. o u x  

SUMyySnn.OUx 
AIRyysnn.0ux 
LIQyySnn.0uT 

Brookhaven 
Releasee file 

SuMyySnn.0Ux 
SITEP0Pyy.DAT 

suMyysnn.oux 

None 

None 

RELyySnn.DAT 
REL.EXP 

SUMyy.WP 

None 

Yes 

None 

None 

Table 4 data for SWAB.BAS Calculate Table 4 data sUMyysnn.0ux None 
for annual report annual report 
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Table 1.5 Output result files 

Name Contents 

SUM~YSM.OUX 

AIRyySnn.OUx 

LIQ~YSM. OUT 

CHI~YSM.DAX 

Normal run documentation and dose results for each site for both air 
and liquid paths 

Detailed file of adult air population doses by nuclide and organ 

Detailed file of adult liquid population doses by nuclide and pathway- 
organ 

Atmospheric transport factors for input to CPRDA 
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r 
KEYBOARD INPUT 

* RELyySnn.DAT 

---e3 CHI yy S n n . DAx 

CPRDA 
1 

Optional QA 
Report 

I 1 

W 

'I 

KEYBOARD INPUT + CPRDPRNT 
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Figure 1.1 CPRDA flow 
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KEYBOARD INPUT 

rn TEEN. DAT 

b CPRDPRNT 

ADULT. DAT =-I +- 
Y I KEYBOARD INPUT CPRDL 

POPyySnn.DAT e GENERIC.DAT 

S S D . D AT e 

Figure 1.2 CPRDL flow 
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AIRGAMMA. DAT 

r e  RELyySnn.DAT 

XOQyySnn. INx t= 
i I 

I I KEYBOARD INPUT AirGamma 
I I I I 

Report 

SG96040167.3 

Figure 1.3 AIRGAMMA flow 
\ 
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IC 

KEYBOARD INPUT XOQ2 
I I I 

SG96040167.2 

Figure 1.4 XOQ2 flow 
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Input Files 

I 

Table 2.1 Radionuclides considered 

Decay Decay 
constant constant 

No. Nuclide (l/sec), No. Nuclide (Usec) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

H-3 

Be-10 

C-14 

N-13 

F-18 

Na-22 

Na-24 

Ar-41 

sc-46 

Cr-5 1 

Mn-54 

Mn-56 

Fe-55 

Fe-59 

CO-57 

CO-58 

CO-60 

Ni-57 

Ni-63 

Ni-65 

Cu-64 

Zn-65 

Zn-69M+D 

AS-76 

Br-82 

NUREG/CR-2850, Supplement 

1.78E-09 43 

1.37E- 14 44 

3.83E-12 45 

1.16E-03 46 

1.05E-04 47 

8.44E-09 48 

1.28E-05 49 

1.05E-04 50 

9.58E-08 51 

2.89E-07 52 

2.57E-08 53 

7.47E-05 54 

8.14E-09 55 

1.8OE-07 56 

2.97E-08 57 

1.12E-07 58 

4.17E-09 59 ' 

5.35E-06 60 

2.2OE-10 61 

7.64E-05 62 

1 S2E-05 63 

3.31E-08 64 

1.39E-05 65 

7.32E-06 66 

5.44E-06 67 

2.2 

1%-97 

1140-99+D 

Tc-99M 

R~-103+D 

R~-106+D 

Ag-1 lOM+D 

Cd-l15M 

Cd-115 

Sn-125+D 

Sb-124 

Sb-l25+D 

Te- 132 +D 

Te-l33M+D 

1-131 +D 

I- 132 

I-l33+D 

1-134 

1[-135+D 

Xe-13 1M 

Xe-133M 

Xe-133 

Xe-135M 

Xe-135 . 

Xe-137 

Xe-l38+D 

1 S7E-04 

2.92E-06 

3.19E-05 

2.02E-07 

2.17E-08 

3.19E-08 

1.8OE-07 

3.6OE-06 

8.3 1E-07 

1.33E-07 

8.06E-09 

2.47E-06 

2.09E-04 

9.97E-07 

8.42E-05 

9.25E-06 

2.20E-04 

2.92E-05 

6.69E-07 

3.61E-06 

1 S2E-06 

7.56E-04 

2.1OE-05 

3.01E-03 

8.14E-04 



Input Files 

Table 2.1 (Continued) 

Decay Decay 

No. Nuclide (l/sec) No. (l/sec) 
constant constant 

Nuclide 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

Kr-83M 

Kr-85M 

Kr-85 

Kr-87 

Kr-88+D 

Kr-89 

Rb-88 

Rb-89+D 

Sr-89+D 

Sr-90+D 

Sr-91 +D 

Sr-92 +D 

Y-90 

Y-91M+D 

Zr-95 +D 

Zr-97 +D 

Nb-95 

1.04E-04 

4.3 1E-05 

2.05E-09 

1 S2E-04 

6.89505 

3.64E-03 

6.53E-04 

7.6 1E-04 

1 S9E-07 

7.58E-10 

2.03E-05 

7.11E-05 

3.01E-06 

2.32E-04 

1.22E-07 

1.14E-05 

2.29E-07 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

CS-134 

CS-136 

CS-1373-D 

Cs:138 

Cs-139fD 

Ba-139 

Ba-l40+D 

La-140 

La-141 . 

Ce-141 

Ce-144 +D 

Eu-152 

Eu-154 

W- 187 

Th-232+D 

Np-239 

1.07E-08 

6.17E-07 

7.31E-10 

3.58E-04 . 

1.24E-03 

'1.39E-04 , 

6.28E-07 

4.78E-06 

4.97E-05 

2.47E-07 

2.83E-08 

1.69E-09 

2.55E-09 

8.06E-06 

1 S7E-18 

3.42E-06 

2.2 Site-Specific Data Files 
The site-specific data files are those files that hold data specific to each site. These files include the population 

distribution, atmospheric dispersion factors, radionuclide releases, and other miscellaneous data for each plant site. All 
files of this category except the miscellaneous site-specific data file (SSD.DAT) have the site number.(nn) attached to their 
name for identification purposes. Those files which are updated annually have the year or> included in their name. All 
site-specific input files are written in sequential text (ASCII) format. 
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Input Files 

2.2.1 Population Distribution--POPyySnn.DAT 

The PO~~YSM.DAT files are made up of the population distribution around the sites and the population exposed to 
contaminated drinking water for river and lake sites. The first line of the file is the customary header containing file QA 
information. The second line contains the drinking water population, if applicable. 

The population distribution is made up of the number of persons residing in each of the 160 sectors in a decennial 
census year: 1970, 1980, etc. These sectors are the areas defined by the 22-1/2 degree boundaries of the 16 compass 
points and 10 radial intervals from 2 to 80 kilometers from the site. See Figure 2.1 and Table 2.2. The population 
distributions for the 1980 decennial year were developed by the NRC Siting Analysis Branch from data obtained from the 
Bureau of the Census. See Listing D. 10 for an example of these files. 

' 

Table 2.2 Radii intervals and midpoints for airborne dose calculations (km) 

Interval Midpoint 

2 - 3  

3 - 4  

4 - 6  

6 - 9  

9 - 14 

14 - 20 

20 - 30 

30 - 40 
40 - 60 

60 - 80 

2.5 

3.5 

5 

7.5 

11.5 

17 

25 

35 

50 

70 

Note: Intervals are approximately logarithmically 
proportioned between 2 and 80 lan. 

2.2.2 Atmospheric Transport Factors--CHIyySnn.DAx 

The CHIyySnn.DAx files contain the atmospheric transport factors which are made up of four sets of 160 factors - 
one for each sector defined above for the population. These four sets of factors are generated from the NRC computer 
program XOQ2 (a version of a PC version of XOQDOQ [Sagendorf et al. 19821 converted by Joyce W. Morton of 
Morton and Potter, Technical Consultants) using site climatological joint frequency data supplied by the licensee for the 
year of release. The first three sets of 160 factors are the atmospheric dilution factors (s/m3) for three categories of 
radionuclide depending on their decay half-life and depletion rate from the cloud. The fourth set of factors is the relative 
deposition (reciprocal mete?) of particles and iodines and is used in estimating the doses from terrestrial food 
consumption and ground irradiation. 
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Meteorological (joint frequency) data for the release year are generated from information submitted by the licensees 
for ground, elevated, and mixed-mode releases for a site. In some cases, more than one joint frequency distribution are 
used, depending on the height of release and availability. 

For population doses, atmospheric transport factors are calculated for 16 compass points and for 10 radii from 2 to 
80 km (see Table 2.2). For individual Appendix I doses, semi-infinite plume transport factors were estimated at locations 
of the site boundary, closest residence, closest garden, and closest pasture. Here, “closest” is the location of maximum 
dose as stipulated by the licensee. Ingestion doses from leafy vegetables and other vegetables were calculated for the 
garden location; ingestion doses from milk (cow or goat) and meat were calculated for the pasture location. If no milk 
pathway was stipulated by the licensee, a default pasture location 5 miles from the site or at a “beef pasture” is used. 

The XOQ2 program generates four sets of atmospheric transport factors: 

average annual atmospheric dilution factors that are not corrected for cloud depletion or radioactive decay 

dilution factors that are only corrected for decay assuming a 2.26-day half-life 

dilution factors that are corrected for depletion and decay assuming an 8-day half-life 

relative deposition per unit area. 

These factors are used to estimate the dose from semi-infiite airborne releases using methods similar to the NRC 
GASPAR program (Eckennan et al. 1980, Strenge et al. 1987). The assumptions used in the calculation of these 
transport factors are as follows: 

release heights used depended on type of release: ground, elevated, or mixed mode 

release heights corrected for plume rise or building wake effects where applicable 

semi-infiite cloud model with sector-average, Gaussian-plume dispersion 

no correction for terrain height variation or recirculation. 

For sites with tall stacks, the site boundary gamma and residential total-body doses from direct irradiation from noble 
gases contained in the plume are also estimated using AIRGAMMA, which implements the finite-plume model described 
in Regulatory Guide 1.109, p. 5,  and Appendix F (NRC 1977a). For the final dose estimate, the maximum dose is 
selected from the two methods of calculation. Listing D. 11 shows the makeup of a typical CH1yySnn.DA.x file. 

2.2.3 Annual Releases 

The RELyySnn.DAT files contain the waterborne and airborne releases from each site. The second line of the file 
contains the site number, site name, and four parameters. These are the population factor (unitless), liquid dilution 
stream flow rate (litedyear), energy output for the year (megawatt-hours), and number of units per site. The population 
factor is used to account for the increase in population in non-decennial census years when complete updates of the 
POFyySnn.DAT files are not available. These factors may be calculated on a state basis from data contained in the 
annual series, statistical Abstract of the United States I%, put out by the Bureau of the Census. When the population 
files are updated, this factor is set to unity. The dilution-stream flows are found in the annual reports of Radioactive 
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Materials Releasedfrom Nuclear Power Plants, issued each year by the NRC as the NUREGKR-2907 series of 
reports. The annual energy generation values are also derived from this series as well as the annual effluent releases of 
radionuclides. 

The remainder of this file is a list of the radionuclides released to both the air and water from the site during the year. 
Tliree lists of air releases are given, depending on the mode of release: ground, elevated, or mixed mode. Table 2.1 lists 
all of the radionuclides considered and Listing D. 12 shows the makeup of a typical RELwSM.DAT file. Note that the 

+D” after some of the nuclides listed in the table indicates that the decay energy of the daughter is included with that of 
the parent. Thus, whenever a parent nuclide release is specified, the result of the dose calculation will be as though an 
additional equilibrium amount of daughter nuclide is specified. This practice is recognized and supported by the NRC in 
Regulatory Guide 1.109. The utilities report some releases as combination parentldaughter pairs, such as Y/Sr-90, 
Zr/Nb-95, Cs/Ba-137, Ba/La-140, me-133, and Pr/Ce-144. The release from pairs is assumed to be evenly divided 
between the two nuclides when entered into the release lists. Also, all nuclides that are given in the NRC effluent release 
reports as a “less than” (2) basis are entered into the file at their maximum value given.’ 

When siteLspecific data are supplied by the licensee, nuclide-dependent recirculation factors and bioaccumulation 
factors are included for fish and invertebrates. Either one set (combining fish and invertebrates) or two sets of factors are 
supported, with the second set applying to the maximum individual when his diet would be different than that of the 
general population. If no second set is given, the first set applies both to the population and individual. 

2.2.4 XOQ2 hp&-XOQyS~.INx 

These files, XOQyySnn.INx, contain the input parameters for the XOQ2 program. They contain the joint frequency 
distriiution, receptor locations, and parameters associated with either ground, elevated, or mixed mode releases. A 
listing of an example file is shown in Appendix D.13. 

. 2.2.5 MisceNaneous Parameters-SSD.DAT 

The file SSD.DAT contains the miscellaneous site-specific parameters. It is a sequential file made up of a record for 
each site. Each of these records contains 22 fields of character string data, which are described in Table 2.3. Each field 
is separated by at least one space. These parameters are mainly derived from the licensee Environmental Statements (Es) 
and Offsite Dose Calculation Manuals (ODCM) pertaining to each specific site. Sites are added to this file when their 
efthents are first reported in Radioactive Materials Released from Nuclear Power Plants, NUREG/CR-2907 (NRC 1993). 
Listing D.8 shows this file. 

the population from the consumption of drinking water contaminated by reactor effluents. For river sites, complete 
mixing (0 in the river flow is usually specified. For lake sites, mixing ratios are taken from dilution factors given in 
the site ES or ODCM. Here, mixing ratio is the reciprocal of the “dilution factor” given in the licensee ODCM. 

. Sometimes, individual factors need to be weighted by a population taking water from various intakes and averaged to 
obtain an effective mixing ratio for the total population exposed. For all sites situated on salt water, no drinking-water 
dose is estimated. Field 8 is the fraction of the population exposed to liquid effluents. 

Fields 1 through 6 are self-explanatory. Field 7 contains the mixing ratio used for estimating the committed dose to 

Fields 9 and 10 contain the values for annual fish catch or consumption and mixing ratio. Three types of values can 
be placed in these fields: 1) the total annual fish catch for the.region, 2) the average annual consumption rate as found in 

‘Not included in dose were very short-lived isotopes, such as Kr-90. -91. -93. -94, Xe-139. -140, -141, -143, and Rb-88m. Those were not likely to be 
produced, decay energies of daughter products were accounted for in the dose factor of the parent. 
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Table 2.3 Format of SSD.DAT file record 

Field number Descriation 

1 

2 

3 

4 

5 

6 

Population parameters 

7 

8 

9 
10 

11 

12 

Site number 

Site name 

State (not used) 

Salinity (salt or fresh water) 

River, lake, estuary, or bay code 

River flow rate (cfs) 

Mixing ratio for population drinking water 

Exposure factor 

Annual fish catch rate for population (kg) 

Mixing ratio for population fish catch 

Annual invertebrate catch rate for population 

Mixing ratio for invertebrate catch for 
population 

(kg) 

Mhximum Individual parameters 

13 

14 

15 

Mixing ratio for individual drinking water 

Mixing ratio for individual fish catch 

Mixing ratio for individual invertebrate catch 

16 Mixing ratio for individual shoreline 

Production and snimel husbandry factors 

17 Site production factor 

18 

19 Grasdfeed fraction 

Grazing factor for milk path 

State production of food produced annually within an 50-mile radius 

20 Vegetables (kg) 

21 Milk (L) 
22 Meat (kg) 
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. .  
Table 2.5. Generic annual consumptions and occupancy factors used for the maximally exposed individual") 

. Item Infant Cilild Teen Adult 
Annual consumptions 
Leafy vegetables (kg) 
Produce and other vegetables and grain 0 520 630 520 
(kg) 
Milk (L) 330 330 400 310 
Meat and poultry (kg) 0 4 1 65 110 
Fish' (kg)@) 0 6.9 16 21 
Invertebrates (kg) 0 1.7 3.8 5 
Drinking water (L) 330 510 510 730 
Inhalation (m') 1400 3700 8000 8000 
Shieldinghccupancy factors 
Air submersion and ground irradiation 0.7 0.7 0.7 0.7 
factor 

Garden produce fraction ingested 0.76 0.76 0.76 0.76 
(a) Regulatory Guide 1.109 (NRC 1977a). 
@) Both fresh and salt water. 

Shoreline recreation (hr/yr) 0 14 67 12 

Table 2.6. Holdup times between harvest and coilsumption of foodda) 

Holdup time (days) 

Food Population Individual 

. Leafy vegetables - 1 

Fruits, grains, and vegetables 14 60 

Milk@' 4 2 

MMP 20 20 

Aquatic foods (fish and 
invertebrates) 

7 1 

Drinking water 1 0.5 

(a) Regulatory Guide 1.109 (NRC 1977a). 
@) Value given is time after milking or slaughter. For the portion ofthe time animals were fed 

stored feed, an additional 90 days was added to the holdup rime. 
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Table 2.7 Energy coefficients for six energy groups(a) 

Linear (mass) Linear energy 
Energy attenuation absorption 
0 Wm) (l/m) 

0.15 0.0173 0.00323 

0.4 0.0123 0.00381 

0.75 0.0095 0.00378 

1.25 0.0074 0.00340 

1.75 0.0062 0.00315 

2.25 0.0054 0.00290 

(a) Shleien and Terpilak 1984. p. 127. 

Table 2.8 Shoreline Geometry Factors"' 

Water Body Factor 

C d  0.1 

River or estuary 0.2 

Lake 0.3 

Ocean or bay 0.5 

Tidal basin 1 

(a) Regulatory Guide 1.109 (NRC 1977a). 
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3 Programs 

This section describes the programs used to calculate the population and maximum individual dose commitments. In 
addition, utility programs for enhancing the efficiency and quality of the work (Table 1.4) are discussed. Listings for 
each program are to be found in Appendixes A and B. Sample runs of the programs are given in some cases. Figures 
1.1 through 1.3 show the data flow for the primary programs. 

3.1 Primary Programs 
The primary programs are CPRDA.EXE, CPRDL.EXE, and ARGAMMA.EXE. These programs are run as 

compiled programs directly from the operating system, usually via batch files. The programs are written in Microsoft 
Basic PDS 7.1. The dose equations are displayed in bold type. 

3.1.1 CPRDA - Airborne Pathway 

This program is used to estimate collective and individual dose commitments received by persons residing within the 
region and derived from the annual releases of radionuclides to the atmosphere by a commercial nuclear power plant. 
The pathways from release to man are air submersion, ground irradiation from soil contaminated with one year's release, 
inhalation, and ingestion of vegetables and animal products (milk and meat). 

3.1.1.1 Models 

The models used in the CPRDA program are those generally approved and supported by the NRC and are found in 
their various publications (NRC 1977a, Sagendorf et al. 1982, Strenge et al. 1982). The equations for the models are 
given below using the symbols used in the code. 

The symbol ErJ,, represents the summation over all nuclides (i) considered, 160 segments Q), and 4 population age 
groups oc). 
Air Gamma and Beta 

The air gamma and air beta doses are calculated for an individual assuming a semi-infinite plume model. Thus, for 
tall-stack releases, this model may yield results somewhat low for gamma doses. The program AIRGAMMA described in 
Section 3.1.3 uses a finite-cloud algorithm to better estimate tall-stack gamma doses. The air dose rates from gamma and 
beta radiation from radionuclide I, to an individual at location j (usually, the site boundary, j = 1) is given by: 

HGAMMA,, = 31,700 QREL, XQ,, DFA&,,mrad/yr 

HBETA,, = 31,700 QREI, XQIJ DFA&,* mradlyr 

(3-1) 

(3-2) 

where 31,700 = conversion factor (10" pCi/Ci) x (3.17 x 10" yr/s) 
QREI, = annual release of activity of nuclide I, Ci/yr 

XQIJ = annual average dilution factor.for individual at location j (usually, 1) for material that has no decay and 
is undepleted, s/m3 

(see Listing D.5). 
DFAIR,,, = dose rate commitment factor for gamma (m= 1) and beta (m=2), mradlyr per pCi/m3 
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Air Submersion 

The dose rate from air submersion in the plume to the population of age group k, living in segment j, from nuclide I 
is given by the following relation: 

= 31.7 POPJ FAG& QREL, CHIQ,, K2 DF,,,,, FOCCUP man-rem/yr (3-3) 

where 31.7 

FAG& 

K2 

POP, 

CMQ,, 

DFkJ,' 
FOCCUP 

= conversion factor (10" pCi/Ci) x (3.17 x lo4 yr/s) x (0.001 rem/mrem) 
= population of segment j (1 to 160), numbers of people 
= age group fraction k, dimensionless (see Table 2.4) 
= dilution factor for population in segmentj (1 to 160) not coirectedfor decay or cloud depletion, s/m3 
= EXP { LAMDAi In[ CHIQZJ / CHIQIJ ] / LAMDA2 1, decay-only adjustment factor for noble gases and 

= dilution factor for population in segment j (1 to 160), corrected for decay only, s/m3 
= radiological decay constant for the ith nuclide, s-' 
= 3.55 x lo4, noble gas reference decay constant (2.26 days half-life)] [1n(2)/(2.26 x 24 x 60 x 6011, s'' 
= dose rate factor for age group k, nuclide I, and pathway 1 (air submersion), mrem/hr per pCi/m3 
= shielding or occupancy factor x 8766 hr/yr, hr/yr (see Table 2.4). 

iodines 

The dose rate factor DFki,, is selected from the applicable population group file (Listings D. 1 through D.4). The 
factor K2 corrects the undecayed dilution factor, CHIQ,,, for decay, as in the NRC code GASPAR (Eckerman. et al. 
1980). 

For the total air-submersion dose rate for all age groups, segments, and noble gases, the individual air submersion 
doses are summed 

TOM air submersion dose = CLJ,i =kJ,i man-rem/yr (3-4) 

Only noble gases are considered in the air-submersion dose, to be consistent with the NRC GASPAR program. 

The dose rate to the total body from submersion in the plume of an individual of age group k, at location j, from 
nuclide I is given by the following relation: 

where XQ,, = dilution factor for individual at location j,  as previously defined for equations 3-1 and 3-2, s/m3 
K2 = EXP { LAMDAi In[ XQZJ / XQlJ ] / LAMDA2 1, decay-only adjustment factor for noble gases and 

iodines 
XQ, = dilution factor for individual at location j corrected for decay only, s/m3 

FSHIELD = shielding factor for maximum individual x 8766 hr/yr, hr/yr (see Table 2.5). 

Note that for individual doses, the index j denotes the location of the receptor: (1) site boundary, (2) residence, 
(3) garden, or (4) pasture for milk and meat animals. 

Ground Irradiation 

The dose commitment from ground irradiation to the population of age group k, living in segment j,  from nuclide I 
deposited on the ground over a one-year period is given by: 
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HGkj,, = 31.7 QREL, D1 DOQj K4 FAG& DFk,,,2 FOCCUPman-rem/yr (3-6) 

where D1 = [l - exp(-LAMDA, TB)] / LAMDA,, soil-buildup factor, Ci s/Ci, where TB, the period of buildup, is 1 yr 
(3.156 x lo7 s) 

DOQ, = deposition factor for segment j, m-2 

particles and iodines, dimensionless 
K4 = EXP{ [(LAMDA, - LAMDA8)/LAMDA2] ln[CHIQ, ,/CHIQ, ,I>, decay- and depletion-adjustment factor for 

LAMDA8 = 1.003 x 10' s-', iodine reference half-life (8-day half-life), [ln(2)/(8 x 24 x 60 x 6011 
DF,,,,, = dose rate commitment factor for age group k, nuclide I, and pathway 2 (ground irradiation), mrem/hr per 

pCi/m3. 

The factor D1 accounts for the buildup over time TB of radionuclides in the soil and K4 corrects the deposition factor 
DOQj for decay. Here, as in the air submersion model, a half-year shielding/occupancy factor is assumed. 

The dose from ground irradiation to an individual of age group k, at location j, from nuclide I, is given by the 
relation: 

HGMI,,,, = 31,700 QREL, D1 DQj K4 DFk.i.2 FSHIELD mrem/yr (3-7) 

where Dqj is the deposition factor for individual location j, in m-2. 

Here, locations 3 and 4 are the garden and animal pasture, respectively. 

Inhalation 

The dose commitment from inhalation over one year of air contaminated with site radioactive airborne emissions to 
organ 0,  of the population of age group k, living in segment j, from nuclide I is given by the following relation: 

where 31.7 = conversion factors pCi/Ci) x (3.168 x lo4 yr/s) x (0.001 rem/mrem) 
RCONS,,, = annual inhalation rate for average individual in age group k, m3 (see Table 2.4) 

DF,,k,,,3 = dose commitment factor for organ 0,  age group k, nuclide I, and pathway 3 (inhalation), mrem/pCi 
Qj = dilution factor defined for each class of nuclide for segment j, specified below, s/m3: 

H-3 and C-14 

Qj = CHIQ,, 

Noble Gases 

Qj = CHIQ,, K2 

Iodines 

Qj = CHIQ,, K2 + CHIQj K4 

Particles 

Qj = CHIQ,, K4ta 
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The "K factors" (K2 and K4) previously defined account approximately for the decay and depletion of the various 
types of materials during the transit time of the plume to the receptor. 

The dose commitment from annual inhalation to an organ 0,  of an individual of age group k, location j, and nuclide I 
is given by the following relation: 

HBMIo,k,,i = 31,700 QREh Qj RCONSk,s DFo,k,i,3 IIlrem (3-9) 

where RCONS,,, = annual inhalation rate for maximum individual in age group k, m3 (see Table 2.5) 
Qj = dilution factors similar to those defined for equations 3-8, but using dilution factors, XQ,, and K 

factors defined for the individual at location j, s/m3. 

Ingestion 

The dose commitment from ingestion over one year of food products contaminated with site radioactive airborne 
emissions to organ 0, of the population of age group k, residing in segment j ,  from nuclide I, consuming food produced 
in any part of the 2 to 80 km region is given by the following equation: 

where DF,,,,,,, is the dose commitment factor for organ 0,  age group k, nuclide I, and pathway 4 (ingestion), mrem/pCi. 

The term Tin the ingestion dose equation above represents either the area weighted, average, nondepleted, 
nondecayed atmospheric dilution factor E3 (for H-3 and C-14): 

E3 = CHIQ,, (Areaj/A3) s/m3 

where A3 is the area of the 2- to 8b-km region, mz, or the area weighted average depletion factor K3 (for all else) over 
the region, that is, K3 = DOQj (Areaj/A3) l/m2. 

The summations are over the 160 segment areas of the 2 to 80 km region. 

The factor FOODS, is dependent on the amount of the three types of food eaten by the four population groups and 
their respective transfer factors: 

FOODSk = [VI RCONS'k,, + M1 RCONS'k,, + B1 RCONS'k,3] FAG& m3 or m2S (3-1 1) 

where V1, M1, and B1 are defined below and RCONS',,,., is the adjusted annual average individual consumption rate of 
vegetables, milk, and meat, kg or L. 

The overall transfer factors are then in units of Ci/kg per Ci/m3 for tritium and carbon-14, and Ci/kg per Ci/m2-s for all 
other radionuclides: 

Vegetables v1 = FTRANsi,,,2 (3-12) 

Milk M1 = FPM FSM FTRANSi,2,z + [(l - FPM) + FPM (1 - FSM)] FTRANSi,,,z (3-13) 

(3-14) Meat B1 = FPB FSB FTRANSi,3,z + [(l - FPB) + FPB (1 - FSB)] FTRANSijZ 
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where FPM = fraction of year milk animals are on pasture, dimensionless 
FSM = fraction of year milk animals are on stored feed, dimensionless 
FPB = fraction of year meat animals are on pasture, dimensionless 
FSB = fraction of year meat animals are on stored feed, dimensionless. 

The factors for milk and meat are dependent on the fraction of time the animal is left to graze on fresh pasture (F4 for 
milk cows and F6 for beef cattle) and the fraction of time on fresh pasture when stored feed is given as a supplement (F5 
for milk cows and F7 for beef cattle). These factors vary by site, depending on the practices of the area. 

The food transfer factors FTMNS are the ratios of activity in a unit mass of food to the deposition rate per unit area 
of ground, except for tritium and carbon-14 which are in units of Ci/kg per Ci/m3. Derivations of the food transfer 
factors for the three food paths and the two types of animal fodder and values of parameters are given in Section 3.1.4. 

To account for a reduction of the dose due to the "dilution" of the contaminated food produced in the region by 
uncontaminated food grown outside the region (in the case where the regional production is less than consumption), a cor- 
rection was applied to the age-dependent annual consumption rates, RCONS,,..,: 

Vegetables 

Milk 

Meat 

(3-15) 

(3-16) 

(3-17) 

where RCONSk,l,3 = annual consumption rates for population group k for vegetables, milk and meat, kglyr or L 
WROD,..,3 = annual production rates for vegetables, milk, and meat for the state in which the site is located, 

Z1...3 = population age-group weighted consumption rates for vegetables (Z), milk (a, and meat (5) 
kg or L 

where 

Zx = ZI P2 (RCONS,,, FAGE, + RCONS2.1 FAG& + RCONS,,, FAG& + RCONS4.1 FAGEJ, in kg (3-18) 

and P2 is the total current population of the 2 to 80-km region around the site. 

The dose commitment to the organ (0) of an individual of age group (k), at location (j), and nuclide (i), from 
consuming leafy vegetables, other produce, milk, and meat is given by the following relation: 

H&,kJ,l = 31,700 QREh T (LVEG + PROD + MILK + MEAT) DFo,k,i,4 mrem (3-19) 

where Tis the dilution factor XQIJ (for H-3 and C-14) or the adjusted deposition factor K4 DQj (for all other nuclides) for 
an individual at location j (s/m3 and l/mz, respectively) and where the activity uptake per unit deposition flux or air con- 
centration in Ci per Ci/m2-s or Ci per Ci/m3 is given by: 

PROD = FGARDEN FTRANSi,q RCONSk.9 

MILK = RCONSk,, (FPM FSM FTRANSi,2*2 + [(l - FPM) + FPM (1 - FSM)] FTRANSi.4,2> 

3.5 

(3-20) 

(3-21) 

(3-22) 

(3-23) 
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where FGARDEN is the garden produce fraction ingested, dimensionless (see Table 2.5). 

3.1.1.2 Program Description' 

After initialization and assignnient of dimensions and constants, run information is supplied to the program through 
the setup file, CPRD.SET, which must be in the current subdirectory. Then, the data from various input files are read 
into memory. The reduction in consumption is made if it is found to be greater than production to account for the need to 
ship in uncontaminated foods. Dose commitments are then calculated for each age group k, segment j, and radionuclide 
i. The doses are then summed. An output report SUMyySnn.0Ux is generated as a random file containing selected input 
values, input file headers, and summarized dose commitments for each release mode. In addition, a file, AIRyySnn.OUx, 
of adult doses by nuclide and organ is generated for each release mode. A listing of the program is included as Listing 
A.l in Appendix A. 

3.1.1.3 Run Instructions 

Prior to running CPRDA, the file CPRD.SET (Listing D.9) must be created or updated and copied to the same 
directory as CPRDA. The program is run interactively at the terminal by entering the command CPRDA at the system 
level with site number and release mode. More generally, the batch files RUNCPRD or RUNCPRDA are used (see 
Appendix C). For example, to calculate airborne doses for site 12 for a ground release, enter: 

CPRDA12 G 
or from the batch file, 

RUNCPRDA 12 G 

After a few seconds, the header is displayed on the screen, giving the last date of revision. If the site has not been 
entered on the command line, it is requested. 

The program now will run to completion as it displays its progress on the screen. The usual run time is a minute or 
so. No use of a printer will be required unless the supplemental debugging printout option described below is selected. 
The output files SUMyySnn.0Ux and AIRyySnn.0UX may be printed out using the program CPRDPRNT. 

3.1.1.4 QA Checking 

A supplemental printout which is optional for debugging purposes and checking various input, intermediate, and 
result parameters may be turned on if desired. To select the optional printout, enter the nuclide number and sector 
number after the release mode. Thus, for the'example given above, the detailed results for 1-131 at the sector 160 (60 to 
80 km NNW) would be: 

I 

CPRDA 12 G 56 160 

3.1.1.5 Notes 

During the program run, a POP file search is made for files with the year up to 99. The search routine does not 
support files with years greater than 1999. The search was included in the program so that POP files with various years 
could be read into the program. 

For the maximum individual, only noble gases are included in the direct radiation from the plume to the total body at 
residence. Organ doses are all adult except for the thyroid, which is for an infant. 

NUREGKR-2850, Supplement 3.6 



The total food production for the region within 80 km around each site was the product of the NRC state-wide 
productivity figure for each state and a site productivity factor. At some sites, this total production may be more or less 
than the total consumption, Le., population times average individual consumption (see Table A-1 for generic consumption 
rates). When production was more than consumption for a site, it was assumed that all persons in the 2 to 80 km region 
ate contaminated food; when production was less than consumption, it was assumed that dilution would occur because 
uncontaminated food would be shipped into the area from outside. Thus, the calculated doses for a particular food type 
were reduced in proportion to the ratio of production divided by consumption, Le., productiodconsumption is less 
than 1 (see equations 3-15 through 3-18). 

The dose to persons outside the 80-km limit from food shipped out of the region, in the case of production being 
greater than consumption, is not included in the reports because we are concerned only with the dose within the 80-km 
radius. 

3.1.2 CPRDL - Liquid Pathway 

This program is used to estimate collective and individual dose commitments derived from releases of radionuclides 
into cooling water of the reactor and transferred to the regional population through the ingestion of drinking water and 
aquatic organisms. 

3.1.2.1 Models 

The models used in the CPRDL program are taken from NRC Regulatory Guide 1.109. The equations for the models 
for concentrations, drinking water, and aquatic foods are given below. 

Concentration 

The concentrations of activity in the reactor effluent are given by: 

CONC, = QREh RECIRC,/FLOWPIPE Ci/L (3-24) 

where QREL, = release rate of radionuclide i in liquid effluent, Ci/yr - This is the annual release reported by the 
licensee. 

RECIRC, = recirculation factor for nuclide i, dimensionless 
FLOWPIPE = plant dilution flow rate, L/yr - This is the total dilution water used during the year as reported by the 

licensee. 

Drinking Water Ingestion 

The population dose commitment from drinking water over 1 year contaminated with site waterborne effluents to the 
organ 0, of age group k, from radionuclide i is given by the following relation: 

HWO,,,t = lo9 CONCi M1 P4 FAG& RCONS,,I DFo,k.i,4 EXP(-LAMDA, TdWPOP) man-rem (3-25) 

where lo9 = conversion factor, pCi/Ci) x (0.001 rem/mrem) 
P4 = population ingesting drinking water effected by plant effluent, persons 

RCONS,,, = annual drinking water consumption for average individual of age group k, L (see Table 2.4) 
M1 = mixing ratio of plant effluent in water body at location of withdrawal, dimensionless 

TdwPOP = holdup time for drinking water for population, day converted to s (see Table 2.6). 
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The dose commitment to an individual of age group k annually ingesting drinking water containing nuclide 
by the relation: 

HWMI0,k.i = CONCi MlMI RCONS,,, DFo,k,i,4 EXP(-MDAi TdWMI) mem 

where 10l2 = conversion factor, 10l2 pCi/Ci 
MlMI = mixing ratio of plant effluent in water body at point of withdrawal, dimensionless 

TdwMI = holdup time for drinking water for individual, day converted to s (see Table 2.6). 
RCONS,,, = annual drinking water consumption for maximum individual of age group k, L (see Table 2.5) 

is given 

(3-26) 

Aquatic Foods 

The population dose commitment from ingesting aquatic foods over one year contaminated with site waterborne 
effluents to the organ 0, of age group k, from nuclide i is given below for fish and invertebrates. 

Fish 

Hf0;lgi = CONCi M 2  BIOFAC,i,l P2 FAG% RCONS, DFo,k~4 FEXPOSR EXP(-LAMDAi TlPOP) man-rem (3-27) 

Invertebrates 

Hvo,k.i = CONCi M3 BIOFACs,i,2 P2 FAG& RCONS, DFo,k,f,4 FEXPOSR EXP(-LAMDAi TlPOP) man-re43-28) 

where M2 and M3 = mixing ratios for fish and invertebrates respectively, dimensionless (Listing D.8) 
BIOFAC,,i,m = bioamulation factors for fish (m= 1) and invertebrates (m=2), for water type fresh (s= 1) or 

salt (s=2), and nuclide i, L/kg (Listing D.6) 
P2 = total population residing in the 2 to 80 km region around the site, persons 

RCONS, = annud consumptions for average individual of age group k for fish @= 1) and invertebrates @=2) 

FEXPOSR = fraction of year population exposed to aquatic food, dimensionless 
derived from harvest when possible, kg (see Table 2.4) 

TlPOP = holdup time for fish and invertebrates for population, day converted to s (see Table 2.6). 

The dose commitment to the organ 0,  age group k, to a maximum individual annually consuming aquatic foods is 
given by the following relations for fish and invertebrates: 

Fish 

= CONCi M2MI BIOFACSi,, RCONK,, DF0,ki.4 EXP(-LAMDA, T1W mrem (3-29) 

Invertebrates 

HvW.k.1 - - CONCi M3MI BIOFAC,iz RCONSL,, DFo.k,i,, EXP(-MD& TlMI) mrem (3-30) 

where M2MI and M3MI = mixing ratios for fish and invertebrates, respectively, at location of individual, dimensionless 
(Listing D. 11) 

TlMI = holdup time for fish and invertebrates for individual, day converted to s (see Table 2.6). 

The total-body irradiation dose rate from shoreline activities to the adult individual from nuclide i is given by the 
following expression: 
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HSLMI, = CONC, M4MI FSOLD BUILDUP, RCONS4,1, FSHORE DFiemrem/yr (3-31) 

where M4MI = mixing ratio for shoreline waters, dimensionless 
FSOLD = shoreline deposition flux, Ci/m2-s per Ci/L = 693 L/mz-day/86400 s/day 

BUILDUPi = shoreline buildup factor for nuclide i, [l - exp(-LAMDA, T)]/LAMDA,, s, where T, the buildup time, 
is 1 yr (3.156 x lo7 s) 

RCONS4,,, = shoreline usage, hr/yr (see Table 2.5) 
FSHORE = shoreline geometry factor, dimensionless (see Table 2.8) 

DFi.6 = adult dose rate factor for ground plane irradiation, mrem/hr per pCi/m* (see Listing D.l). 

3.1.2.2 Program Description 

After initialization and assignment of dimensions and constants, run information is supplied to the program through 
the setup file, CPRD.SET, which must be in the current subdirectory. Then, the data from various input files are read 
into memory. The program proceeds to calculate the dose commitments for the four age groups in succession for each 
organ, path, and nuclide. For the adult population group, an optional file of dose for each path, organ, and nuclide may 
be generated as a random file. The doses are finally summed and written to the standard output file SUM~YSM.OUX, 
along with input file headers and selected input values for run documentation. In addition, the file LIQyySnn.OUT of 
adult doses by nuclide, organ, for drinking water and aquatic foods is generated. A listing of the program appears as 
Listing A.2 in Appendix A. 

Aquatic food consumption rates for populations be entered into the program in three ways depending on the type of 
consumption assumed for the particular site: 

generic average individual - as given in Table 2.4 

individual - as given in the ES or ODCM for the site 

total catch - as given in the ES or ODCM for the site. 

The program checks to see what was entered for this consumption from the SSD.DAT file, field numbers 9 and 11 (see 
Section 2.2.5). The word “GENERIC” in these fields causes the program to select the generic consumption rate, as given 
in Table 2.4. A number is assumed to be an individual rate or a fish-catch rate. If the value is less than 100 kg/yr, it is 
assumed to be an individual rate; a value 100 kg/yr or greater is assumed to be the annual edible fish catch for the region 
of concern. This fish-catch value is converted to an individual rate by the program by dividing by the population of the 
region. 

However, the program does one more check to see if the individual rate as found in the ES or as derived from the 
fish catch is greater than the age-weighted generic rate. If it is, then the generic rates (Table 2.4) are used in place of the 
Es values. The justification for reducing a consumption rate as found in an ES is that the generic values used are 
considered conservative (much higher than typical), so any greater values would be unrealistic. 

3.1.2.3 Run Instructions 

Prior to running CPRDL, the file CPRD.SET (Listing D.9) should be generated or updated and copied to the same 
directory as CPRDL. 

The program is run interactively at the terminal by entering the command CPRDL at the system level with the option 
of entering the site number on the command Iine or more generally from a batch file. For example, to calculate airborne 
doses for site 12, enter: 
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or from a batch file 
CPRDL 12 

RUNCPRDL 12 

The program will run to completion as it displays its progress on the terminal screen. The usual run time is less than 
a minute. As with the airborne path program, no use of the printer will be required. The output file SUMyySnn.OUx, 
which also holds the results of the CPRDA run, may be printed out using the utility program CPRDOUT. CPRDA 
should be run before CPRDL so that the SUMyySnn.0Ux file for the air release mode will be created. When CPRDL is 
run, it searches for a SUMyySnn.0Ux file. If the file is not found, it creates one for the ground release case by default. 
If there is no ground release,'an extra SUMyySnn.0Ux file will be made. 

A file LIQyySnn.0UT containing dose commitments by nuclide and pathway-organ will also be generated. This file 
may be printed using the program CPRDPRNT, discussed in Section 3.2.4. 

3.1.2.4 QA Checking 

A Supplemental printout, which is optional for debugging purposes and checking various input, intermediate, and 
result parameters, may be w e d  on if desired. To select the optional printout, enter the nuclide number and sector 
number after the release mode. Thus, for the example given above, the detailed results for 1-131 would be: 

CPRDL 12 56 

3.1.2.5 Notes 
. 

estimated by assuming 160% miXirig of the plant effluent with the river. For lakes, an overall dilution factor was 
estimated from dilution factors given in the licensee ES or ODCM for each population center along the shore (within 80 
km) that consumes the containinated lake water. These individual factors are weighted by population and averaged to 
obtain an effective dilution factor for the total population exposed to contaminated drinking water. For individual doses, 
the mixing ratio (reciprocal of the dilution factor) taken from the ODCM is used. 

The'radionuclide concentration in the drinking water consumed by a population downstream from a site is usually 

, Wherever possible, the fish-catch data from the licensee ES or ODCM are used to estimate aquatic food consumption 
rates for the population living within the region. When these data are not found in the ES or ODCM, the generic values 
of Table 2.4 are used. For the individual Appendix I dose estimates, the generic values of Table 2.5 are used for all sites. 

For population dose estimates, the average radionuclide concentration of the waters in which this food was harvested 
is estimated by assuming an additional dilution over the effluent flow from the reactor. For rivers, it was assumed that 
the fish were caught in waters in which the plant effluent is completely diluted. For lakes, an additional factor as given if 
the ES is used; when nolle is given in the ES or ODCM, a generic value of 0.01 is used. For ocean and bay sites, generic 
values of 0.001 and 0.002 are used for fish and invertebrates, respectively, if the ES or ODCM yielded no values for 
these parameters. 

For individual dose estimates, the mixing ratio designated by the licensee ODCM for the site is used to determine 
typical water concentrations for the fish and shellfish (invertebrate) pathway. 

of NRC (1977a) were used. Site-specific values for irrigation rate, mixing ratio and growing period are taken from the 
licensee ODCM when available. A modified version of CPRDL is used to estimate these doses. 

Only a few sites reported the irrigation pathway. This pathway is evaluated for the individual only. The assumptions 
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The shoreline recreation pathway dose is not estimated for populations because it is trivial compared with the drinking 
water and aquatic food pathways. However, for individual dose es-tes, the shoreline path was included, even though 
it is not usually reported for many sites by the licensees. The mixing ratio for this path is assumed to be the same as for 
fish when no licensee value is reported. Occupancy factors used for this path are listed in Table 2.5. 

3.1.3 AIRGAMMA - Tall Stack doses 

. .  

This program is used to calculate gamma and total-body external irradiation doses from plumes emitted from tall 
stacks when the release mode is elevated. The beta dose is also calculated using the semi-infinite plume model. A listing 
of AIRGAMMA.BAS appears as List@g A.3 in Appendix A. 

In addition, for comparison purposes, the program calculates the semi-infinite cloud (short stack) gamma, total-body, 
and skin doses. The atmospheric dispersion factors are calculated from site joint frequency data (JFD) and release 
parameters similar to the NRC program XOQDOQ. 

3.1.3.1 Models 

Finite Plume Models 

AIRGAMMA calculates the noble gas air-gamma and total-body air-submersion dose from tall stacks (> 80 m) using 
the finite cloud model. 

Gamma Dose 

The air gamma dose from tall stacks is estimated using the finite cloud model given as formula (6) of Regulatory 
Guide 1,109-4. Either one of two dose integral (DINT) routines (Eckerman's or Hamawi's), documented in Appendix F 
of that Regulatory Guide, may be used. The routines give essentially the same results (the Hamawi routine yields results 
about 7% to 10% greater), so the Hamawi routine is normally used, since it is much faster. 

The dose rate to air at a distance X and direction j from a release of radionuclide i, of energy group k, at a level H is 
given by the following expression: 

(3-32) 

where 260 = conversion factor, 260 mrad radian m3 dis/(Mev Ci s) (see Regulatory Guide 1.109-4) 
8 = sector angle constant at 2n/16 radian 
X = distance to receptor, m 

j, dimensionless 
FclcvJ,n,r = frequency of occurrence for an elevated release of stability category s, wind-speed class n, aqd direction 

Udev,n,s = mean-wind speed of class n corrected for sensor level for stability category s, m/s 
MU& = linear energy absorption coefficient for kth energy group, Urn (see Table 2.7) 

I(ZPLUME,SIGZ,,,, 
GMUk,MUAK) = numerical integration function as described in Appendix F of Regulatory Guide 1.109, where ZPLUME is 

the release height H, corrected for plume rise in m; SIGZ,, is the vertical plume standard deviation in m 
for stability s, and distance x in m; GMU, is the h e a r  (mass) attenuation coefficient in l/m; and M U 4  is 
the linear energy absorption coefficient in l/m - See Table 2.7. 

Ql,",% = decay-corrected release rate of radionuclide i, for stability category s, and wind-speed class n, Ci/yr 
E&,i = gamma energy x abundance for energy group k, and nuclide i, MeV/dis (see Listing D.5 in Appendix D). 
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The dose rate to air at a distance X from a release of radionuclide i, and energy group i, at a ground level (H=O), 
DGAMGND,,i, is given by an expression the same as above, but with Felev,j,n,s / Uelev,n,s replaced With Fgnd,j,n,s / 
Ugnd,n,r for the frequency of occurrence of a ground release divided by the sensor level corrected wind speed. 

The total dose rate is made up of both ground-level releases and elevated releases, depending on the selection of 
elevated, ground, or mixed mode. For a pure ground release, Felev would be zero, and for a pure elevated release, Fgnd 
would be zero. Thus, for tall stacks (> 80 m) the ground component would be zero. 

The total gamma dose is made up of dose rates from both ground-level and elevated releases as defined in 
Equation 3-33: 

DGAMMA = x k , i  DGAMELEV,,, + DGAMGND,,, mrad/yr 

Total Body Dose 

(3-33) 

The dose rate to the total body of an individual at a distance X and direction j from a release of radionuclide i, and 
energy group k, at a release height H is given by the expression: 

DTBody = 1.11 FShield E+, (DGAMELEV,., -k DGAMGNqJ exp(-MUAk DENSDEPTH/DENSAIR/CMperM) mredyr (3-34) 

where 1.11 = average ratio of tissue to air energy absorption coefficient, dimensionless 

DENSDEPTH = 1 g/cm3 tissue density x 5 cm depth, g/cm2 (see Regulatory Guide 1.109-20) 
Fshield = shielding factor, dimensionless (see Table 2.5) 

DENSAIR = air density 0.00129 g/cm3 
CMperM = conversion factor, 100 cm/m. 

Skin Dose 

Although not included in the annual reports at present, the skin dose rate is included in the program. The dose to the 
skin of an individual at a distance X and direction j from a release of radionuclide i, and energy group k, at a level H is 
given by the expression: 

DSkm = 1.11 FShield ~ki@GAMELEVki+DGAMGNDcJ + 31,700 Qi, CHIQj, DFBETSKINi mredyr (3-35) 

where 31,700 = conversion factor, (10l2 pCi/Ci) x (3.17 x 10" yr/s) 

DFBETSKINi = skin dose factor for nuclide i, mradyr per pCi/m3 (see Listing D.5). 
CHIQ,,, = atmospheric dispersion factor for direction j and direction x, s/m3 

The dispersion factor averaged over a sector j at distance x from an elevated release point is given as 

CmQj,, = 0.7979,- En,, FREK,,,sj EXP(- 0.5 ZPLUME2/SIGZ,,,2)/Ue,,,,, s/m3 
x e SIGZ,, 

where 0.7979 = conversion factor, 
FOT, = open terrain factor for increasing CHIQ due to recirculation effects, as described in XOQDOQ, 

p. A.43 

dimensionless 
FREK,,,sJ = annual frequency of occurrence in direction j, stability category s, and wind speed class n, 
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ZPLUME = release height, H, corrected for plume rise in m, as described in XOQDOQ, pp. 34-36 and A.41 
SIGZ,, = vertical plume standard deviation for stability s and distance x, m. 

For a ground release, a wake correction factor is used so that the above relation becomes: 

CHIQ,,, = 9.7979 FOT, E,,, m~,,,, u,,~ s/m3 
X 8 FWake 

(3-37) 

where FWake is the wake correction for ground release, m, that is the minimum of either the relation /- or 
/SIGZ:x+~LD '/2n), where HBLD is the height of building near a release point that is the cause of wake effects. 

Semi-Infinite Cloud Models 

The doses from short stacks (- C 80 m) are derived using the semi-infinite plume model and dose factors given in 
Regulatory Guide 1.109. See Listing D.5 for dose factors. 

Let the air concentration of nuclide i, in direction j, at distance x be given by the following relation: 

CHI,,,x = 31,700 Qi CHIQ,,, pCi/m3 (3-38) 

where Q, is the release rate (not decay corrected) of radionuclide i, Ci/yr. 

The air gamma, beta, total body, and skin dose rates to an individual at a distance x and direction j from the release 
point are given by the following relations. 

Air Gamma and Beta Dose 

DGAMMA~,, = E, CHI,,,, DFGAMAIR, mrad/yr (3-39) 

where DFGAMAIR, is the air gamma dose-rate factor for nuclide i, in mrad/yr per pCi/m3. The relation for the beta 
dose, DBETA, is the same except the dose factor is DFBETAIR,. 

Total Body Dose , 

DDOdYj., = FShield xi CHI,,,x DFBODY, mrem/yr 

where DFBODY,is the total body dose factor for nuclide i, in mrem/yr per pCi/m3. 

Skin Dose 

DSkiq,, = xi CHI,,, ( 1.11 FShield DFGAMAIR, + DFBETAIR, mrem/yr 

where DFBETAIR, is the air beta dose factor for nuclide i, in mrad/yr per pCi/m3. 

(3-40) 

(3-41) 
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3.1.3.2 Program Description 

After initialization and assignment of constants and array dimensions, run information is supplied to the program by 
command line and setup file, CPRD.SET, which must be in the current subdirectory. The data from the various input 
files (gamma energy file, release We, generic file, and JFD file) are read into memory. 

The frequency factors, FREQ,,, are calculated for each direction, stability category, and wind speed class. Then, the 
various doses and dispersion factor CHIQj,x are calculated and the results for a specified direction and distance are sent to 
the printer. 

3.1.3.3 Run Instructions 

The program must be run after the program CPRDA because it cannot create the SUM We. AIRGAMMA searches 
for a SUM We and, if found, writes the results of the finite dose-rate calculations to it. 

The command line consists of input of the site number, the distance to the location of interest in meters, the direction, 
and the release type list of the CPRD REL file for both Site Boundary and mident .  The release type should be E or M. 
If none given, E is the default. For example, for an elevated release to a maximal Site Boundary location at Dresden: 

>AG 04 SB 1100 SE E 

The program outputs the file plume-gamma and total-body dose rates to record 91 of the SUMyySnn.0Ux file if one 
exists for the release mode selected. Thus, CPRDA must be run prior to the AIRGAh4MA program. 

Results of the run are printed on a single page along with command line used, headers of input files, releases, and 
release input parameters. Format is set up for a 125 cpi line width, which may be printed in line printer font on a Hp 
LaserJet 11 or 4. See Listing E-5 for an example of the printout. 

3.1.3.4 QA Checking 

The JFD percents, wind speeds adjusted for release height for both ground andelevated may be printed out for 
stability categories and wind speed classes. Also, the average harmonic-mean speed and WQ for ground elevated and 
combined for mixed mode may be printed by a call to the GOSUB QAPRINTl. 

. A list of parameters making up the dose integral calculation may be printed with a call to the GOSUB QAPRINT2. 
This is used to check the value of the dose integral, DI, for each energy group and compare with standard values, such as 
Figure 7.23 for 0.7-MeV gammas in Meteorology and Atomic Energy-1968 (Slade 1968). 

Results have been compared to RABFIN (X/Q and doses). All XOQ's and doses were within 4% of this program 
when the 1.2 finite purge factor is accounted for in the RABFIN example. 

3.1.3.5 Notes 

Analysis of the dispersion coefficient is similar to XOQDOQ except for the decay constant of each nuclide used in 
calculating the decay in transit for the semi-infinite dose calculations. 

Purge releases are not supported. All releases are assumed over 1 year and released into 22.5-degree sectors. No 
sigma y parameters are used. 
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Mixed (Split-H) mode releases are supported. Entrainment coefficients are calculated. 

Depletion is not used, since all releases are noble gases. 

Any release under 1 meter is considered a ground release; only short stack results are valid. 

The sensor level is corrected to stack height for releases > 1 m and corrected to 10 m for releases < 1 m (ground). 

Wake correction is only for ground releases (height < 1 m); the analysis uses building height. 

There is no plume rise when the stack internal diameter is set to zero. Downwash occurs when the velocity is set to 
zero and I.D. > zero. 

The dispersion coefficient (X/Q) shown in the printout is not corrected for decay; however, decay is included in the 
doses. 

The open terrain correction factor is supported as in XOQDOQ. 

3.1.4 Food Transfer Factors 

The food transfer factors FTRANSiJ,, are the rates of activity per unit mass of food divided by the deposition rate per 
unit ground area. The factors include the holdups between harvest (or slaughter) and consumption by average individuals 
for the population dose and maximum individuals for the individual Appendix I dose. The subscripts denote the nuclide 
(i) and food type (i), and whether for individual (m=l) or population (m=2). These factors are used in the program 
CPRDA and are calculated in the subroutine TERFOOD. 

The food transfer factors for vegetables (leafy vegetables and produce for maximum individual doses) and animal 
fodder (stored feed and pasture grass) are derived from parameters given in NRC Regulatory Guide 1.109 (NRC 1977a). 
These factors are in units of Cincg per Ci/m3 for tritium and carbon-14, and CinCg per Ci/m*-s for all other nuclides. 
Table 3.1 lists the various factors used in the following equations. 

Tritium 

The non-decayed food transfer factor for tritium is derived from equation C-9 in Appendix C of Regulatory 
Guide 1.109 by letting the quantity Q(X/Q) be the atmospheric tritium concentration in Ci/m3. Then, the plant 
concentration divided by this factor is as follows: 

FVEG,, = FWATER FPLANT/HUMID Ci/kg per Ci/m3 (3-42) 

where FWATER = fraction of plant mass that is water (fresh) 
FPLANT = fraction of atmospheric tritium that is transferred to plant 
HUMID = absolute humidity of air, kg/m3. 

For calculating the dose derived from eating irrigated foods, FVEG,, (Cikg per CiL) is assumed to be unity. In other 
words, the tritium concentration in the foods is the same as that of the water. 
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Carbon-14 

Although doses from carbon-14 are not required for the annual site assessments, the non-decayed food transfer factor 
is given here anyway for possible future use. The food transfer factor for carbon-14 is derived in a similar way as that 
for tritium. Equation C-8 of Appendix C of Regulatory Guide 1.109 gives the relationship for the plant concentration of 
C-14. Making similar changes in the equation, we see that the plant concentration per unit air concentration is as follows: 

FVEGc-,4 = FCARBON/CONCARB Ci/kg per Ci/m3 (3-43) 

where FCARBON = fraction of carbon in wet mass of plant 
CONCARB .= atmospheric carbon concentration, kg/m3, or for irrigation water, kg/L. 

The fractional equilibrium ratio, p, in Regulatory Guide 1.109 is set to unity, because any annual releases of C-14 are 
assumed to be continuous. 

All Else 
' 

equation C-5 in Appendix C of Regulatory Guide 1.109: 
The non-decayed food transfer factors for the other radionuclides (i) are derived from the relationship given as 

where f, = interception fraction, Le., the fraction of deposited activity 
crop (dimensionless) 

Cikg per Ci/m2-s (3-44) 

intercepted and retained by edible portion of 

f = time period of above-ground crop exposure to contamination during the growing, season, s 
Y, = standing crop biomass of crop at harvest, kg/m2 
Bi, = concentration ratio for the transfer of the element to the edible portion of a crop from dry soil, Bq/kg plant 

per Bq/kg soil (see Listing D.6 in Appendix D) 
hi = effective decay constant for radionuclide i, to account for removal of radionuclide from soil, s-' 

hEi = effective rate constant (d') for removal of the radionuclide deposited on vegetation (s-I), where = ai + 
0.693/t,, where t, is the weathering half-time, s 

t,, = period of long-term deposition and buildup in soil, s 
P = areal density for the effective root zone in soil, kg/m2 dry mass. 

Equation 3-44 represents a concentration in the plant per unit flux to the ground of a radionuclide i. The first term 
on the right accounts for the buildup of radionuclides on the leaves and stems of the vegetation. The second term 
describes the buildup of radionuclides in the soil and transfer to the plant through its root system. The units are different 
than those for the tritium and C-14 factors because of the different air transport factors used. Tritium and C-14 plant 
concentrations are dependent on the air concentrations directly via the dispersion factor with units of s/m2, whereas all 
other nuclides are dependent on air concentration via the deposition factor with units of m-'. 

Equations FPASTi and FFEEDi for the concentrations in pasture grass and stored feed for animal consumption are the 
same as for equation H-3, except for f, tb, Y,, and B, parameters. 
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For estimating the concentration of radionuclides in vegetables and other plant produce at the time of consumption, 
the food transfer factor, FTRANSiJ,, is the product of the non-decayed factor and the exponential decay term to account 
for holdup: 

Lea& vegetables for maximum individual 

FTRANS,,,,, = FVEG, exp(-lithv) Cikg per Ci/m2-s or Cikg per Ci/m3 (3-45) 

Garden produce (other vegetables) for maximum individual 

FTRANSI,,,, = FVEG, exp(-lithv) Cikg per Ci/mz-s or Cikg per Ci/m3 (3-46) 

Vegetables for population 

FTRANS,,,,, = FVEG, exp(-l,t,,,) Cikg per Ci/mz-s or Cikg per Ci/m3 (3-47) 

where fhv is the vegetable holdup time for either maximum individual or population, s. 

Animal Products 

Transfer factors from air to animal-product concentrations are calculated using equations 3-42, 3-43, or 3-44 to 
obtain the concentrations in pasture grass and stored feed (grain); they are then multiplied by the plant-to-animal factor, 
FaI, and an exponential holdup decay factor to obtain the concentration of radionuclide in the animal product (milk or 
meat) at the time of consumption. The subscript m of the FTRANS factors below is 1 for the maximum individual and 2 
for the population. 

Concentration in animal product via pasture grass 

Milk 

Meat 

FTRANS,,,,, = FPAST, F,, Q' exp(-lifhp ) Cikg per Ci/m2-s or Cikg per Ci/m3 

FTRIINS,,~,, = FFEED, F, Q exp(-l,thp ) Cikg per Ci/m*-s or Cikg per Ci/m3 

and via stored feed 

Milk 

Meat 

FTRANSi,,,, = FPAST, Fmi Q exp(-l,thg) Ci/kg per Ci/mz-s or Cikg per Ci/m3 

FTRANSI,5,m = FFEED, F, Q exp(-l,t,,,) Cikg per Ci/m2-s or Cikg per Ci/m3 

(3-48) 

(3-49) 

(3-50) 

(3-51) 

where = pasture holdup times, s 
the = grain holdup times, s 
Q = feed or forage consumption rate of animal, kg/d 

FmI & F, = transfer coefficient of radionuclide i from daiiy intake of animal to milk or meat, pCi/L (milk) per pCi/d, or 
pCikg (meat) per pCi/d (Values for these factors are found in file GENEFUC.DAT in Listing D.6 of 
Appendix D. For factors for goat milk, see Table 3.1 .) 
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Table 3.1 Food transfer factor parameters@) 

HTW = 14 * SperD Weathering Half-time, s 1.109-69 
LW =LN2/HTFN Weathering decay factor, lls 

TGV = 60 * SperD 
TGMP = 30 * SperD 
TGFP = 30 * SperD 
TGMF = 90 * SperD 
TGFF = 90 * SperD 

Growing time for veg., s 
Growing time for milk-pasture, s 
Growing time for meat-pasture, s 
Growing time for milk-feed, s 
Growing time for meat-feed, s 

Maximum Individual 
THV(1) = 1 * SperD 
THP(1) = 60 * SperD 
THMP(1) = 2 * SperD 
THFP(1) = 20 * SperD 
THF(1) = 90 * SperD 

Holdup time for leafy veg., s 
Holdup time for produce, s 
Holdup time for milk-human, s 
Holdup time for meat-human, s 
Holdup time for feed-animal, s 

Population 
THV(2) = 14 * SperD 
THMP(2) = 4 * SperD 
THFF(2) = 20 * SperD 
THF(2) = 90 * SperD 

Holdup time for all veg., s 
Holdup time for milk-human, s 
Holdup time for meat-human, s 
Holdup time for feed-animal, s 

w = 2  
YMP = .7 
YFP = .7 
Y M F = 2  
Y F F = 2  

FR = .2 
FRI=l  
P = 240 
QCOW = 50 
QGOAT = 6 
QBEEF = 50 

HUMID = .008 
FPLANT = .5 
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Yield for veg. kglm2 wet 
Yield for milk-pasture, kglm2 wet 
Yield for meat-pasture, kglm2 wet 
Yield for milk-feed, kglm2 wet 
Yield for meat-feed, kglm2 wet 

Retention factor. All but iodines 
Retention factor, iodines 
Soil areal density, kg/m2 
Milk Cow Fodder intake. kgld 
Milk Goat Fodder intake, kgld 
Beef Cow Fodder intake, kg/d 

Absolute humidity, kglm3 
Plant to atmosphere tritium ratio 

3.18 

1.109-68 
1.109-68 
1.109-68 
BNWL-2209 
BNWL-2209 

1.109-69 
1.109-69, GASPAR p. 2.24 
1.109-68 
1.109-69 , 

1.109-69 

1.109-69, GASPAR p. 2.24 
1.109-68 
1.109-69 
1.109-69 

1.109-69 
1.109-69 
1.109-69 
1.109-58, Rev 0; GASPAR p. 2.24 
1.109-58, Rev 0; GASPAR p. 2.24 

1.109-68 
1.109-68 
1.109-68 
1.109-38 
1.109-38 
1.109-38 

GASPAR p. 2.8 
1.109-27 



Programs 

Table 3.1 (Continued) 

FWATER = .75 
CONCARB = .00016 
CONCARB = .00002 
FCARJ3ON = . l l  

Fraction plant mass that is water 
Conc. carbon in atmosphere, kg/m3 
Conc. carbon in irrigation water, kg/L 
Fraction plant mass that is carbon 

Goat Milk Transfer Factors, dn 
FMGOAT(1) = .17 
FMGOAT(13) = FMGOAT(14) = .00013 
.00013 
FMGOAT(21) = .013 
FMGOAT(34) = .014 
FMGOAT(36) = .014 
FMGOAT(56) = .06 
FMGOAT(58) = .06 

FMGOAT(68) = .3 

FMGOAT(3) = .1 

FMGOAT(35) = .014 
FMGOAT(37) = .014 
FMGOAT(57) = .06 
FMGOAT(59) = .06 FMGOAT(60) = 
.06 
FMGOAT(69) = .3 

1.109-27 
1.109-27, BNWGSA-5523 
BNWL-SA-5523 
1.109-26 

Tritium and Carbon 
Fe 

cu 
Sr 
Sr 
I 
I 

Cs 
FMGOAT(70) = .3 FMGOAT(71) = .3 FMGOAT(72) = .3 Cs 
(a) The holdup times are given as days multiplied by the constant of seconds/day (SperD). Parameter values are all from 

Regulatory Guide 1.109. Rev. 1, unless otherwise indicated. 

3.2 Utility Programs 
The following programs are used in initializing, printing, and sorting some of the files input to or generated from the 

above programs. These utility programs are all written in Microsoft BASIC. All utility programs are compiled and 
linked, thus are run from the operating system. Refer to Figure 1.1 for their use in the data flow. 

3.2.1 CPRDEDIT - Edit data fields of SUMyySnn.OUx files 

CPRDEDIT is used to make changes in the random-formatted SUM fiies, usually to replace drinking water doses by 
irrigated food doses in record 29. The program accepts keyboard input and displays the record before and after changes. 
An optional printout of the modified SUM file may be selected. 

Input 

Command Line 

This is the file specification. If neglected, the program will query for it. 

Example for Yankee Rowe: 

\Y91\PROGS > CPRDEDIT \Y91\0UT\SUMMARMSUM91 S38. OUM 
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Keyboard entry 

This includes the record number, field number, and new value as desired. 

Files 

The input files required by the program are: 

SUMyySss.0Ux Summary file 

This file should be in the \Yyy\OUT\SUMMARY subdirectory. 

output 

Files 

SUMyy sss . o u x  Modified summary file. 

Printer 

The printed output of a file is optional. 

3.2.2 CPRDUMP - Print SuMyySm.0U~ Files 

CPRDUMP prints selected records of the SUMyySnn.0Ux files. The input to the program other than the input data 
file is only via the terminal. The program is shown in Listing B.2 of Appendix B. A sample of the file dump printout is 
given in Listing E.l of Appendix E. 

The command line consists of input of the file specification. For example, the command l i e  for WNP-2, assuming 
the three output files are in F, is as follows: 

> \Y9 1 \PROGS\CPRDUMP F: SUM9 1 S57. OUM 

3.2.3 CPRDPRNT - Print Result Files 

CPRDPRNT reads SUM, AIR, and LIQ files generated by the CPRDA and CPRDL programs and directs selected 
lines to the printer for these files. Headers of the files, input data, and result tables are printed. In addition, for the 
detailed AIR and LIQ files, percentages of contributing nuclides resulting in an adult total-body dose of greater than 3 % 
of the total are listed. Reports are automatically selected from the input file name. This program is usually run from the 
"RUN" bat programs. 
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Input 

Command Line 

The command line consists of input of the file specification, for example, for WNP-2 assuming the three output files 
are in F: 

> \Y9 l\PROGS\CPRDPRNT F: SUM9 1 S57. OUM 

> \Y9 l\PROGS\CPRDPRNT F:AIR9 1S57. OUM 

> \Y91\PROGS\CPRDPRNT F:LIQ9 1S57. OUT 

Keyboard Enfry 

No additional entry needed during execution. 

Files 

The input files required by the program are: 

SUMyySss.0Ux Summary file 
AIRyySss.OUx Detailed air dose file 
LIQ yy Sss . OUT Detailed liquid dose file 

output 

Files 

None. 

Printer 

Results in the SUM file are printed on a single page for air and water with headers of input files. Detailed results of 
the AIR and LIQ files are printed with doses by nuclide and organ, sums, and with percents of total. Format is set up for 
a 132 cpi line width, which may be printed in line printer font on a HP LaserJet I1 or 4. Examples of these files can be 
found in Appendix E. 

3.2.4 RELGEN - Generate RELyySnn.DAT files 

RELGEN processes a Brookhaven-generated annual release file for the light water commercial reactor sites into 
separate REL files for each reactor site. 
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Input 

Command Line 

The command l i e  consists only of the name of the input file received from Brookhaven (BFN): 

> RELGEN BFN 

User Input 

At startup, the user is queried as to what input and output drives (directories) are required. The defaults are current 
directory for both the input file and output files. Next, the initials of the operator and year of release are asked for. The 
defaults are dAb. A query then appears for whether REL files for all sites are to be generated or only a selected site. 
Enter "A" here for all sites or the site number if only one site needs to be run. Then, each site is run after the population 
factor is entered. After the last site is run, it is displayed on the screen through the SHELL and BROWSE programs (if in 
path). Enter Esc to exit program. 

Files 

The input file required by the program is the Brookhaven file of the annual reactor radionuclide releases. This annual 
file contains the dilution flow in L/y, energy generated in MW-hr, number of plants on site, and releases for air and liquid 
streams. The dilution flow is the total of all the plants on the site. The air is identified by location or type of release: 
ground, elevated, or mixed-mode. The input file is a text file with spaces as delimiters between data values and "****" 
as a delimiter between each site. The parameter types are indicated using keywords at the left-hand columns of the file. 

output 

The output is the standard CPRD REL file for each site (an example file is given in Listing D. 12 of Appendix D) and 
an additional file consisting of nuclides not on the list and other exceptions. This file is named REL.EXP and is created 
in the same subdirectory as the REL files. 

Notes 

Some sites have documented, measured site-specific data of nuclide-dependent recirculation factors or ' 

bioaccumulation factors for fish and invertebrates caught in receiving waters. For these sites,the REL file must be edited 
to add this data in columns after the liquid release values in order of recirculation, fish biofactor, and invertebrate 
biofactor. For most sites, a default recirculation factor of 1 and "Reg Guide" bioaccumulation factors are assumed. 

3.2.5 SSUM - Generate Site Summary Pages 

SSUM generates the Site Summary pages of the report in Wordperfect format. The program is not compiled, so it 
must be run from the BASIC environment (editor). 

Input 

Command Line 

None. 
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Modify file names and flags as desired in the relevant section of the program. During the run, query for site number 
of change made. Respond with "ALL" or "A" for all sites. 

Files 

The input files required by the program are: 

SITEPOP.DAT Population and city data 
SUMyySss.0Ux Summary files 
SUMMARY.TMP Page format template 

output 

Files 

SUMyy.WP Site Summary section in WP format . 
Printer 

None. 

Notes 

SSUM generates site summaries in order of the SITEPOP.DAT file (Listing D.7 in Appendix D). The program skips 
sites whose SUM file is not found and proceeds to the next site in the list. It can replace pages with updated results when 
a site number is entered instead of "all" at the query. Insertion of new pages is not supported. No automatic backup is 
provided, so if a user revises a site, there should be a separate backup. The program adds the results of multiple air 
releases and also considers the results of the AIRGAMMA program. The larger result of CPRDA and AIRGAMIvlA is 
taken. 

3.2.6 SUMTAB - Calculate Table 4 Data 

SUMTAB reads SUM files and generates a table of population and MI doses for each site. The table is in essentially 
Table 4 format so the values can be easily transferred by hand. The table includes both Air MI doses from both CPRDA 
and AIRGAMMA results. The program selects the larger value of the air gamma and residential plume MI dose for the 
table. The percentages of the Appendix I design values are calculated for MI paths on either a per site basis or per unit 
basis, The sites may be printed in either alpha order (as per order of the SITEP0P.W file) or site number order. 

Input 

Command Line 

The command line consists of the release year, flag for order of sites in table, and flag to calculate MI doses as per 
site or reactor unit. 
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In this example, where the first T specifies alpha order (order of sites in SITEPOPJN file and the second the per unit 
Mi doses: 

> \Y91\PROGS\SUMTAB 91 T T 

An F in the first place would print out a table in site-nhber order; an F in the second place would calculate the MI 
doses on a per site basis and take percentages of Appendix I limits accordingly. 

Keyboard Entry 

No additional entry is needed. However, an Optional section is provided for debugging in the Basic editor. 

Files 

The input files required by the program are: 

SITEP0P.DAT Population and city file 
SUMyySss.0Ux Summary files 

OUTPUT 

Files 

None. 

Printer 

Table of population and individual doses by site. Also, the totals are calculated and arithmetic and geometric means 
calculated. The format is set up for a landscape 16.5 cpi spacing, which may be printed in the line printer font on an HP 
LaserJet. 

Notes 

The program assumes that the SITEPOP.IN file is in the \Yyy\REPORT subdirectory and the SUM files are in the 
\Yyy\OUT\SUMMARY directory. If the setup is different than this, the program's Option section must be changed and 
recompiled or run from the Basic editor after changing. 
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4 OutputFiles 

This section discusses the makeup and format of the files containing results of the CPRDA, CPRDL, and 
AIRGAMMA runs. 

4.1 SUMyySnn.0Ux - Output Summary File 
This file is a random file to which the CPRDA, CPRDL, and AIRGAMMA programs write information on input 

parameters and the results of dose calculations. A SUM~YSM.OUX file is created for each site (M) for a particular year 
of release (yy), and release mode (x). Each file is made up of 100 128-byte records containing character strings of up to 
128 bytes. Table 4.1 describes the contents of each record. The file may be printed using the program CPRDUMP, 
which is described in Section 3.2.3. An example of the file can be found in Table E.l of Appendix E. 

Records 1 through 4 contain the date and time of the particular program run. Records 5 through 14 contain headers 
of the input files used in the calculation of the air pathway dose commitments using CPRDA. Records 15 through 26 
contain similar information for the liquid dose commitment calculations using CPRDL. The parameters F2 are the fish 
consumption rates for the four age groups. Records 42 through 51 contain the summary of the liquid and air pathway 
dose commitments for the four age groups and organs considered. The factors of production divided by consumption are 
contained in record 52. Records 53 through 68 contain the 160 air-pathway dose commitments summed over age group 
and distributed the same as the population and dilution factors. Records 69 through 75 contain miscellaneous input data. 
Records 76 and 77 contain some intermediate parameter values. Further room for expansion of the file is maintained in 
records 93-99. Record 100 is reserved for any notes entered during the use of the edit program CPRDEDIT; 

The summary printouts for the air and liquid dose runs afe generated from the SUM~YSM.OUX files using the 
CPRDPRNT program described in Section 3.2.4. Both reports are one-page, using an Hp LaserJet printer with the Line 
Printer font. The reports consist of a header giving the time the program was run, its version, and the command line 
string. The next section is the listing of the headers of the input files used, followed by a section on the parameter values 
used in the calculations. For nuclide-specific parameters, only those for nuclides of major concern are listed. For the air 
summaries, dilution factor sums and weighted means are given along with dilution values for the four MI locations of 
interest. Next are tables listing the population doses calculated and the maximum individual doses. Finally, at the bottom 
of the report is the summary of MI doses for the comparison with the Appendix I design values. Examples of the 
summary printouts may be found in Sections E.2 and E.3 of Appendix E. 

Results from the AIRGAMMA runs are printed directly and are not sent to an output file. See Section 3.3.3.3 for a 
description of this file. 

4.2 Detailed Population Dose Commitment Files 

Detailed result files organized in the random file mode are generated by both the CPRDA and CPRDL programs. The 
records are formatted as a random file. Each dose value is coded in sing€e precision floating point format, 4 bytes wide; the 
nuclide symbol takes 8 bytes. The end of each record is padded to give a record length of 60 bytes. These files are created 
on disk at run time to be accessed at a later time through the use of report generating program, CPRDPRNT. 
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4.2.1 AIRyySnn.0Ux - Detailed Airborne Population Dose Commitments 

This file is generated by the CPRDA program to give a more detailed assessment of the nuclides contributing most to the 
airborne population dose commitments. The first record of each file contains the header and the succeeding records contain 
the doses for each of the six organs for each nuclide releas&. This file may be printed with the CPRDPRNT program, 
discussed in Section 3.2.4. 

4.2.2 LIQyySnn.0UT - Detailed Waterborne Population Dose Commitments 

This file, which is similar to the above described file, is generated by the CPRDL program. It provides a detailed 
- assessment of the waterborne population dose commitments. The fust record of the file contains the informational header 
record. The succeeding records contain five adult organ doses for drinking water and five for aquatic food consumption. 
This file may be printed with the CPRDPRNT program, which is discussed in Section 3.2.4. 
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Table 4.1 SuMYYSnn.0Ux fde contents 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

Rec. No. Contents 
Date and time of CPRDA run 
Date and time of CPRDL run 
Not used 
Not used 
Site specific data file (SSDMOD.DAT) header for air calculations 
Population input file (POPYYSM.DAT) header for air calculations 
Air dilution file (CHIYYSM.DAX) header for air calculations 
Recovery information for met data for air calculations 
Release file (RELYYSM.DAT) header for air calculations 
Generic data file (GENERIC.DAT) header for air calculations 
Infant dose factor file (INFANT.DAT) header for air calculations 
Child dose factor file (CHLD.DAT) header for air calculations 
Teen dose factor file (TEEN.DAT) header for air calculations 
Adult dose factor file (ADULT.DAT) header for air calculations 
Site specific data file (SSDMOD.DAT) header for liquid calculations 
Population distribution input file (POPYYSnn.DAT) header for liquid calculations 
Release file (RELYYSnn.DAT) header for liquid calculations 
Generic data file (GENERIC.DAT) header for liquid calculations 
Infant dose factor (INFANT.DAT) header for liquid calculations 
Infant average fish and invert. consumption rates, kg/yr 
Child dose factor (CHIL.D.DAT) header for liquid calculations 
Child average fish and invert. consumption rates, kg/yr 
Teen dose factor ("EEN.DAT) header for liquid calculations 
Teen average fish and invert. consumption rates, kg/yr 
Adult dose factor (ADULT.DAT) header for liquid calculations 
Adult average fish and invert. consumption rates, kg/yr 
Drinking water population 
Not used 
Appendix I liquid doses (mrem), percents, and critical organ summary 
Site Boundary distance (km), direction, and dilution factors (dm3 & m") for air calculations 
Residence 
Garden 
Pasture 
Infant air indiv. organ doses (GI, thyroid, bone, liver, and lung) for inhalation, vegetables, and milk and meat, mrem 
Child 
Teen 
Adult 
Drinking water mixing ratio and indiv. doses to t. body, GI, thyroid, bone, and liver, mrem 
Fish 
Invert 
Shoreline 

II I, 

,I I, 

,I ,I 

,I I, 

,I I# 

,I ,I 

I t  ,I 

I1 ,I 

I, I, 
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Table 4.1 (Continued) 

Rec. No. Contents 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
.85 
86 
87 
88 
89 
90 
91 
92 

93 - 99 

53 - 68 

Infant liquid population doses for t. body, GI, thyroid, bone, and lung, man-rem 
Child 
Teen 
Adult 
Total 
Infant air population doses fort. body, GI, thyroid, bone, liver, and lung, man-rem 
Child 
Teen 
Adult 
Total 
ProductionKonsumption factors for air population dose calculations 
Air population doses by segment (160). man-rem (Not used for report) 
Air population factor, dose parameters from site specific file, and TWHR 
Liquid population factor, dose parameters from site specific file, TWHR, and FEXPOSR 
Site specific MI biofactors note 
Populations considered for drinking water and aquatic foods 
Primary air releases, Ciyr 
Appendix I air doses (mrem) summary and critical organ 
Total 2-80 km population for air population dose estimates 
Air dilution factor sums (s/m3 and m-') 
Area fraction and population weighted average dilution factors (s/m3 or m"> (E3, K3, & P5) 
Primary liquid releases, Ci/yr 
Recirculation factors 
Population fish bioaccumulation factors, Llkg 
Population invertebrate bioaccumulation factors, L/kg 
Appendix I air dose percents for gamma, beta, t. body, and total organ 
Vegetable (and produce) transfer factor for primary air releases 
Milk (cow or goat) translocation factor (a) for primary air releases 
Meat (beef) translocation factor (d/L) for primary air releases 
Direct noble-gas adult doses (mrem) fort. body, GI, thyroid, liver, lung 
Inhalation iodine and particle adult doses (mrem) fort. body, GI, liver, and lung, and infant thyroid 
Vegetable Iodine and particle adult doses (mrem) for 
Milk and meat iodine and particle adult doses for 
Not used 
Site boundary air gamma and beta noble-gas doses from Air Gamma program 
Residence t. body direct plume noble-gas dose from Air Gamma program 
For future use 

I, I 

I t  I, 

I# I, 

I, I O  

,I I, 

I, I, 

I 1  I, 

I, 

" I, 

I I 

100 Notes on changes using CPRDEDIT 
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Appendix A 

APPENDIX A. MAIN PROGRAM LISTINGS 

Listings of the main dose assessment programs described in this manual are listed in this appendix. A list 
of listings is given below. 

A.l C P RDA. BAS 

A.2 CPRDL.BAS 

A.3 AIRGAMMA.BAS 
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A.l CPRDA.BAS 

I CPRDA-BAS **** Air dose program for CPRO Project - -  MI version 
............................................................................... 

CONST VS = 'I**** CPROA *** VERSION OF 17-NOV-94" 
ri ht (CJ 1993 Battelle Memorial Institute (DA Baker Author)lI l**E~~II*,Ce~B*K~E~9w*,a,,,,, ................................................. 

I 

I submersion gnd irrad., inhalation, and ingestion of veg, milk, and meat. 
I Four age groups are 
I considered 160 sectors JI) 83 nuclides (N1) and 14 Pathway-organs (PI) 
I 

I calculated for individuals. 

Program-calculates population and individual dose comnitmenrs via air pathways: 
for region'between 2 and 80 km around-release point. 
Dose factoh are those 06 Re6 Guide 1.109. Gatha and Beta air doses are also 

............................. Disclaimer ********************k*************** 

I This program was prepared under a contract with an agency'of the 
I U. S. Government. Neither the agency, Pacific Northwest-Laboratory, 

nor the-author makes any warranty or assumes any le a1 liability or I 
I responsibi lity for the accuracy or usefullness of tlis program. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Software ****************sic****************** 

I 

I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

First written for CSCX basic 
Next revised for Data General Machine 
MODIFIED BY R. A. PELOQUIN TO RUN ON THE EAS ALTOS BNW 9-MAR-82 
WRITTEN IN BASIC-80 FOR BASCOM COMPILER BY DA BAKER & RA PELOQUIN, BNW. 
IBH PC VERSION WRITTEN IN BASICA. 26-FEB-84. 
Qbasic Compiler version completed 26 July 88 

19 APR 89 
30 MAY 89 
31 May 90 
14 Nov 90 
26 NOV 90 
5 Feb 91 
8 Jul 91 
13 Jul 91 
18 Jul 91 
12 Aug 91 
29 Aug 91 
11 Nov 91 
21 Feb 92 
24 Feb 92 

5 Mar 92 
16 Mar 92 
13 Apr 92 
21 Apr 92 
22 Apr 92 

5 May 92 
28 May 92 
23 Mar 93 
18 Jan 94 
5 Apr 94 
17 Nov 94 

First time run without errors from environment using CPRD-QLB. 
Correcfed-F!ndFile and expat&d Message 
Added individual dose capability through sub MIDOSE. 
Added MISCMOD2 module 
Added TERFOOD SUBroutine 
Releases read in usin PARSE2 SUB 
Added produce to MI. jevised FTRANS calculation 
Modifed fnput setup file for new format. Fixed detailed 
output file for format 1. 
Selects o file starting at 1980 and ending in 1999. 
Added AP&iDIXI sub 
Added oat factors and logic for calculating goat milk dose. 
Added.3pp I percents to sub. 
Revised comn line-input format for G E M types and Re1 read. 
Further GEM revisions. 
For F2 calculation in subs MIDOSE and POPDOSE prevented divide by zero. 
Revised format of SSO file. Now standard dAb format. 
Minor cahanges. FORMAT function added. 
Correction of FR in SUB TERFOOD. 
Final parameter check with RG 1.109. Minor changes. 
Put DS definition right after comnand line input. 
Output organ doses by a e to records 34 - 37-of Sumnary file. 
A d d d - K 4  so in estion-of food roducts deposition concentration in MI & 
Modification 07 LLS line in POVDose 
Reformat ImagelS in APPENDIX1 for 3'sig figures. 
C 1 eanup 

New comnand line format. 

Changed P5 to be pop weighted avg x/q 
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I -------  Descript ion - - - - - - -  
I Input: Setup f i l e  
I Po u l a t i o n  d i s t r i b u t i o n  
I Release f i l e  

S i t e  spec i f i c  params 
I D i f u t i o n  factors 

Type 
tex t  
t ex t  
t ex t  
t ex t  
t ex t  

No. 
# I  
#I 
#1 
#1 
# I  

Name Variable 

SETFILES 
I N  .SITES 
IN.POPS 
I N  .CHIS 
I N  .RELS 

DEFSNG A-2 
DECLARE SUB APPENDIX1 ( H ! O )  
DECLARE SUB FINDFILE FILES, ENVS, FLG%) 
DECLARE SUB GETLINE (FILENUM% COMSYMBOLS, LINES) 

DECLARE SUB PARSE2 (COMSTRINGS MAXARGS%, DELIMS, NUMARGS%, ARGSSO) 1 DQBl 

DECLARE SUB PUTLINE (FILENUM% 
DECLARE FUNCTION ROUNDOFF! (V!, S IGFIGL)  
DECLARE SUB TERFOOD 0 
DECLARE FUNCTION TIMESTAMPS 0 

DECLARE FUNCTION FORM& (v! 
DECLARE SUB MIDOSE (K AS INTECER) 

DECLARE SUB POPDOSE (K AS INTE~ER) 
RECNUM%, LINES, RECLEN%) 

CONST 
CONST 
CONST 
CONST 

CONST 
CONST 
CONST 
CONST 
CONST 
CONST 

CONST 
CONST 
CONST 
CONST 
CONST 
SPCES 

FALSE = 0, TRUE = NOT FALSE 
N1% = 83 
J1% = 160 
PI% = 14 

I 
I 
I 

COMSYMBOLS = I,! r C 1 * l l  
LN2 = -693147 ’ 
SperD = 86400 
DperY = 365.25 
SperY = SperD * D erY 
HperY = 24 * Dper! 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I DAB1 
I DABl 

I DABl 

Nuclides 
Sectors 
Pathway-Organs 

LOG(2) 
Sec/day 

M a x i m  ear o f  pop f i l e  
OUT.SUMM~RYS no. o f  records 
0UT.SUMMARYS rec length including c r  & l f  
Environpent 5 t r i n g  containing path t o  input f i l e s  
Setup f i l e  wi th  new format 
Space 

I---------- Parameters 
CONST TBUILDUP = 1 * SperY / Deposition Duration, s (1 1) 
CONST ECF = .5 Iodine correct ion factor. G 1.109-26 
CONST FOCCUP = .5 * HperY I Occupancy/Shield. fac to r  f o r  sub and gnd h/y (pop) RG 1.109-68 
CONST FSHIELD = .7 * HperY Shieldin factor  f o r  M I  h/ RG 1.104-68 
CONST FGARDEN = .76 I Produce zarden factor  f6r MY RG 1.109-68 
** GRASS/FEED Fract ion when animal on fresh pasture. FS in RG 1.109-28 

CONST FSM = 1, FSB = 1 

‘ONST CONST LAMDA2 LAMDA8 = = LN2 LN2 / 2*26 8 / Speri erD 

1 

I 2.26 day reference decay constant , l / s  
I 8 day reference decay constant , l/s 

I - - - - . - - - - - - - - - - - - - - - - - - - - -  Randm f i l e  record types . . . . . . . . . . . . . . . . . . . . . . . . .  
TYPE OUTRECTYPE 
END TYPE 

REC AS STRING * RLEN 

TYPE TITLES 
END TYPE 

LL AS STRING * 60 
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TYPE FILETYPE 
NUKE AS STRING 
HI AS SINGLE 
H2 AS SINGLE 
H3 AS SINGLE 
H4 AS SINGLE 
H5 AS SINGLE 
H6 AS SINGLE 
DUM AS STRING * 

END TYPE 
TYPE ALTFILETYPE 

SEC AS INTEGER 
NUK AS INTEGER 
HI AS SINGLE 
H2 AS SINGLE 
H3 AS SINGLE 
H4 AS SINGLE 
H5 AS SINGLE 
H6 AS SINGLE 
H7 AS SINGLE 
H8 AS SINGLE 
H9 AS SINGLE 
HI0 AS SINGLE 
H11 AS SINGLE 
HI2 AS SINGLE 
HI3 AS SINGLE 
H14 AS SINGLE 

END TYPE 

k 8  

28 

Global Parameter declarations .................... I - - - - - - - - - - - - - - - - - - - - - - - -  

DIM SHARED 
DIM SHARED 

A(JI%) AS SINGLE I 
ARGSS(25 1 I 

B(JI% 4) AS SINGLE I 

CHIQE(Jl%) AS SINGLE I 
CHIQ3(Jl%) AS SINGLE I 

DF(NI% PI% AS SINGLE 
DFAIR kl% $1 AS SINGLE 
DOQ J!%) AS SINGLE 

CHIQI~JIA) AS SINGLE I 

K W  
DQct) AS SINGLE I 

I 
I 

FAGE(4) AS SINGLE I 

FTRANS(Nl%, 6, 2) AS SINGLE I 

HMI(4 PI% + 2 4) AS SINGLE 

HGI(4 AS SINGLE 
HLUNG 1) AS SINGLE 
HPO(lt) AS SINGLE 
HTHY(4) AS SINGLE 

H B O D C ~  AS SINGLE 
HBONE(1) AS SINGLE 
H L I w ~  AS SINGLE 

LAMDA(NI%) AS SINGLE 
LOCAT I ONS(4 1 
NLOCS AS INTEGER 
NUCNUM(NI%) AS SINGLE 
NUKES N1%) 
POP(J!%) AS SINGLE 
PROD(3 AS SINGLE 
RCONS(4, 9) AS SINGLE 
QREL(Nh AS SINGLE 

BODY(N1X) AS SINGLE 
GUT(Nl%) AS SINGLE 
THY(Nl%] AS SINGLE 

LUNG(Nl%) AS SINGLE 
BONE(N1A AS SINGLE. 
LIVER(Ni4) AS SINGLE 

S C l l ]  AS SINGLE 
U(J1L) AS SINGLE 
XQl(4) AS SINGLE 
XQ2(4) AS SINGLE 
XQ3(4) AS SINGLE 
Z(4) AS SINGLE 

DIM SHARED OUT.FLAG%, 0UT.DETAILS 
DIM SHARED CPRDOUT AS OUTRECTYPE 
DIM SHARED TITLE AS TITLES . 
DIM SHARED DOSES AS FILETYPE 
DIM SHARED ALTDOSES AS ALTFILETYPE 
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I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

T Body doses by sector 
Parsed line arguments 
T Body doses by sector & age group (man-rem) 
Dil Faitors: no decay, undep. ( s / d )  

2.26 d decay undep. (s/m3) 
'I' 8 d decay, dipleted (s/m3) 

Direct ion 
Distance to receptor 
Dose factors 
Air dose factors 
Relative-deposition factors (m-2) 
DOQ for ind. dose (m-2) 

(man-rem) 

Age group fractions 

Food trans factors (m2-s/kg) 
Individual doses (mrem) 
T Body dose (man-rem) 
Bone dose (man-rem) 
G I dose (man-rem) 
Liver dose (man-rem) 
Lung dose (man-rem) 
Sum of doses over nuke & path (man-rem) 
Thyroid dose (man-rem) 

Decay rates (s-l) 
MI locations title 
MI Locations 
Nuclide number 
Nuclide symbol 
Population by sector 
State 50-mi production of veg, milk, meat 
Release rate 
Usage rates 

(Ci Y) 
(kg or &/Y) 

T. Body dose over all sectors & paths (man-rem) 
GI LLI 
Thyroid 
Liver 
Lung 
Segment radial boundaries 
Temp. array for sector values 
XOQ for jnd. dose 
XOQ for ind. dose 
XOQ for ind. dose 
Avg. regional consump. by food type (kg/y) 

A.4 



Appendix A 

DIM I AS INTEGER 
DIM J AS INTEGER 
DIM K AS INTEGER 
DIM RELTYPE AS STRING * 1 
D I M  EV(N1%) FM(Nl%) FF(Nl%) FMGOAT(Nl%) 
D I M  HDI(6) 'HINHAL(65 HVP(6): HMM(6) 
DIM AGES(45, ORGANS(65 
SITES = SPACES(23) 

I Release type G E M 
I Food transfer factors 
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Buildup factor . . . . . . . . . . . . . . . . . . . . . . . .  DEF FNBUILDUP (L, T) I - - - - - - - - - - - -  

I L = Effect ive decay constant 
T = Time per iod of bui ldup i n  consistant un i t s  

I F  L * T > -01 THEN FNBUILDUP = (1 - EXP(-L * T I )  / L 
ELSE 

FNBUILDUP = T 
END I F  

I F  2 > 86 THEN 

ELSE 
END I F  

END DEF 

END DEF I 

DEF FNEXPN 2) I - - - - - -  Exponenti a1 of  negative argument -- -- -- --------- 
FNEXPN = 0 
FNEXPN = EXP(-Z) 

I - - -_---  ----- _ - - - -______ Max --- - - - - - - - -  
v m Aig inhal v m inha l  Produce 

DATA IIInfant::, 0.0144, 0, 170 0 1400 0 b o  0 1400 0 
DATA 11Child 11, 0 16 200 170' 37' 3700' 26: 330: 41: 3700' 520 
DATA "Teen 0 : l l f  240, 200' 59' 8000: 42 400 65 8000' 630 
DATA IIAdult 0.709: 190: 110: 95: 8000, 64: 310: 116, 8006, 520 9 

, 1 2 3 4  5 6  7 8 

FOR J = 1 TO 6 
NEXT 
DATA l~Total-Bodyl~, 1IGI-LLIa8, IlThyroidIl, llBonell, llLiverlt, ltLUngll 
FOR I = 1 TO 11 
NEXT 
DATA 2, 3, 4, 6, 9, 14, 20, 30, 40, 60, 80 

READ DFAIR(8; I), DFAIR(8, 2) 
DATA 9.3E-3, 3.28E-3 

READ ORGANS(J1 

I Segment rad ia l  boundaries READ S ( I )  

I - - - - - -  A i r  dose factors: Ref. GASPAR p. 3.29 mrad/yr per pCi/rr3 RG 1.109 p. 21 
I Ar-41 -- Gama , Beta 

FOR I = 26 TO 31 
NEXT 

READ DFAIR( I , 1) , DFAIR(1 , 2) I K r  

DATA 1.93E-5 2.88E-4 1.23E-3 1.97E-3 
DATA 1.72E-5' 1 .95E-3, 6.17E-3' 1.03E-2 
DATA 1.52E-2: 2.93E-3: 1 -73E-2: 1.06E-2 

- 61 TO 67 
FoRR:Aii D F A I R ( I ,  I), DFAMI, 2) 
NEXT 

I Xe 

DATA 1.56E-4 1.11E-3 3.27E-4 1.48E-3 
DATA 3.53E-4' 1.05E-3' 3.36E-3' 7.39E-4 
DATA 1.92E-3: 2.46E-3: 1.51E-3: 1.27%-2 
DATA 9.21E-3, 4.75E-3 
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COLOR 14 1: CLS 
PRINT VS; PRINT : PRINT 
CS = COMMANDS 
IF LEN(CS1 THEN 

CALL PARSEZCCS ID SPCES, NUMARGSX, ARGSSO) 
;:[#% !%(:8GSS(Z), 1 ) 

JPL = VAL(ARGSS(4)) 
BEEP: ELS : PRINT 
PRINT Pro ram needs conand line input to run:"- PRINT 
PRINT :: CjRDA SiteNunber RelType C NucNumber 5ecNumber I l l :  PRINT 
PRINT Ex. CPRDA 35 G (Normal for Surr - -  Gnd release)" 
PRINT 
PRINT : END 

Site number 
I Release type: G E or M 
I Optional nuclide number 
I Optional sector number 

In = VAL(ARGSS(&) 
ELSE 

CPRDA 35 G 56 6 (For optional I-y31 printout for 6th 
END IF 

sector)lI 

IF LEN(SITENUMS1 = 1 THEN SITENUMS = 11011 + SITENUMS 
SITENUMX = VAL(S1TENUMS) 

. . . . . . . . . . . . . . . . . . . . . . .  Input SETUP File .................................... 
CALL FINDFILE(SETF1LES ENVS FLGX) 
IF FLG% = FALSE THEN G b U B  MfSSGl 
OPEN SETFILES FOR INPUT AS #I 
LINE INPUT #I, DUMS 
DO UNTIL EOF(1) 

CALL GETLINE(1 COMSYMBOLS LS) 
CALL PARSEZ(LS' 6, SPCES kUMX ARGSSO) 
IF IHSTR(ARGSS[I 1, 1 1 ~ 0 ~ 4  THEN'EXIT DO 

Header 

I Release year yy 

file not 
END 

understood -. . I1  

LOOP 
CLOSE #1 
OUT.FLAG% = 1 Standard detailed output file for pop doses. 

Nuclide & organs sumned over sectors and %. 

I - , , - - -  If no CHI file found with specified reltype, program ends. 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Check for CHI File of input REL type *************** 
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FILES = IN.CHIS 
CALL FINDFILE(F1LES ENVS, FLG%) 
I F  FLG% = FALSE  THE^ 
BEEP: PRINT flFile It; FILES; It not found -- returning to system.ll 
END 

END IF 

I - - - - - - - - -  Initialize file if no records 
IF LOF(3) = 0 THEN 
FOR I = 1 TO MAXRECS 
NEXT 

END IF 
CPRDOUT.REC = SPACESCRLENI: PUT #3, I, CPRDOUT 

I Header LINE INPUT #1, LS: CALL PUTLINE(3, 5, LS, RLEN) 
PRINT LS 
DO UNTIL EOF(1) 

CALL GETLINE(1 COMSYMBOLS LINES 
CALL PARSEZ(LIkE3, 22 SPCES NUMk ARGSSO) 
IF INSTR(ARGSS(1) "E6F11 THEN EXIf DO 
IF SITENUM% = VALtARGSS(4)) THEN EXIT DO 

LOOP 
IF SITENUMX <> VAL ARGSS(1)) THEN 

END I F  
CLOSE #I 

CLS - LOCATE 4 5 
PRIN? "Site Numb&- In; SITENUM%; It not in file It; FILES; It. Check File and Try Again.##: END 

Site number 
Add site 

I Add state 
I Productivity factor of region 
I Fraction yr milk cows on pasture 
I Fraction yr meat animals on pasture 
State 50-mi production for ve 
State 50-mi production for m i k  k@ 
State 50-mi production for meat: kg 

I************************* Screen Initialization . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I************************ Input IN.POP$ file *************rt******c**m** 

FILE3 = 1N.POPS 
FLGX = FALSE: I = VAL MIDS(FILE3, LENCFILES) - 8, 2)) - 1 
DO UNTIL FLG% > 0 OR I > MaxPopYear 

I = I + l  
MIDS(FILE3, LEN(F1LES) - 8 ,  2) = LTRIMS(STRS(1)) 
FS = FILES 
CALL FINDFILECFS, ENVS, FLG% 

Search for file from 1680 to MaxPopYear (99) 
I The MaxPopYear is final year of search 

LOOP 
I F  FLGX = FALSE THEN GOSUB MESSGl 
OPEN FILE3 FOR INPUT AS #1 LEN = 1024 
LINE INPUT #I, L3: 
GOSUB SECTORIN 
CLOSE #I 
POPSUM = 0 
FOR J = 1 TO J1%: POP(J) = U(J): POPSUM = POPSUM + U(J): 

PRINT IN.POP3; 

CALL PUTLINE(3, 6, LS, RLEN) 

FILE READ IN * * * POPSUM =I1; POPSUM 
I*************************** Input IN.CHI$ file ************WlI'*****C***H*** 

E4 = 0: E5 = 0: E6 = 0: K1 = 0 
FILE3 = IN.CHI3 
CALL FINDFILECFILES ENVS FLG%) 
IF FLGX = FALSE THEk GOSUb MESSGl 
OPEN FILES FOR INPUT AS #1 LEN = 4096 
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I Header LINE INPUT #1 LS: CALL PUTLINE(3, 7, LS, RLEN) 
LINE INPUT #I: LS: CALL PUTLINE(3, 8, LS, RLEN) Recovery & Note line 
GOSUB SECTORIN 
!OR J = 1 TO J1%: CHIPl(J) = U(J): E4 = E4 + CHIPl(J): NEXT 

Read in no decay CHI data 
CSElJ# = VAL(RIGHTS(XS,LEN(XS)-IOI)) 

GOSUB SECTORIN I 2.26 d decay . 
FOR J = 1 TO JI%: CHIQZ(J) = U(J): E5 = E5 + CHIPZCJ): NEXT 
GOSUB SECTORIN 
FOR J = 1 TO JI%: CHIQ3(J) = U(J): E6 = E6 + CHIQ3(J): NEXT 
GOSUB SECTORIN I Relative deposition 
FOR J = 1 TO J1%: DOP(J) = U(J): K1 = K1 + DOP(J): NEXT 
IF NOT EOF(1) THEN 
ELSE 
END IF 

I 8 d decay 

GOSUB MICHI I Individual locations & CHIPS 
PRINT "No MI locations found in CHI file -- proceeding ...I1 

FILES = IN.RELS 
CALL FINDFILE(F1LES ENVS FLG%) 
I F  FLG% = FALSE THEk GOSUb MESSGl 
OPEN FILES FOR INPUT AS #I LEN = 1024 
LINE INPUT #1 XS Header 
CALL PUTLINE($ 9 xs RLEN) 
INPUT #I 
TWH = M W ~  . 06000~  I Convert to Terrawatt-hrs 

$?JMS' R& P6PFACTOR, DUM, MWH I Second line with data 

LINE INPUT #I, LS: LINE INPUT #I, LS I Titles - may not need if comnent symbols usec 
DO UNTIL EOF(1) 

CALL GETLINE(1 COMSYMBOLS LINES) 
CALL PARSEZ(L1hES 8, SPCEB, NUMARGS%, ARGSSO) 

I = VAL(ARGSS(I~) 
I%!X';'bf'==SiCES + ARGSS(2) 
SELECT CASE RELTYPES 

PREL( I ) = VAL(ARGSS(3) 1 
QRELCI) = VAL(ARGSS(4)) 
QREL(1) = VAL(ARGSS(5)) 

I Nuclide symbol 

I Ground release (Ci/y) 
I Elevated release (Ci/y) 

CASE "G" 
CASE "E" 
CASE llM" 

END SELECT 
Mixed Mode release (Ci/y) 

LOOP 

FILES = IN-GENERICS 
CALL FINDFILE(F1LES ENVS FLG%) 
IF FLGZ = FALSE  THE^ G O S U ~  MESSGI 
OPEN FILES FOR INPUT AS #1 LEN = 2048 
LINE INPUT #I LS: CALL PUTLINE(3, 10, LS, RLEN) Header 
LINE INPUT #I: LS 
LINE INPUT #I, LS 
FOR I = 1 TO N4% 

LINE INPUT #1, LS 
VAL(MIDS(LS 14 10)) I Decay rates , 1/S 

I BV 
I FM 
I FF 

~%!'~'VL(M~DS(LS 2t 95) 
FMCI) = VAL(MIDS(LS' 37' 9 ) )  
F F C I I  = VAL(MIDS(LS: 46: 9 ) )  

NEXT I 
CLOSE 1 
PRINT IN.GENERICS; (I 
PRINT 

FILE READ IN * * * *I1 

I************ Calculate Food transfer factors FTRANSO for Pop and MI ********* 
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FOR I = 56 TO 60: PREL(1) QRELCI) * ECF: NEXT 
I****************** Correct populations for current year ***************e**** 

FOR J = 1 TO JI%: POP(J) = POPFACTOR * POP(J): NEXT I Sector POPSUM = POPSUM * POPFACTOR 
I.*********** Calculate area & pop-weighted avg. transport factors *********** 

I Total 

E3 = 0: ' K3-= 0: P5 = 0 
FOR J = 0 TO J t X  - 10 STEP IO A3 =.S(11) * S 11) - S(1) * S(1) 

FOR I = 1 TO 10 
A2 = ( % I  + 1) * S(I + 1) - S(I 
E3 = E3 + CHIQl(J + I )  * A2 / Ai * S ( 1 ) )  / 16 

K3 = K3 + DOP(J + I )  * A2 / A3 
P5 = P5 + POP(J + I )  * CHIQI(J + I )  / POPSUM 

NEXT I 
. NEXT J 

LLS = STRS(E3 + 11-11 + STRS(K3) + + STRS(P5) 
CALL PUT LINE^, 77: LLS, RLEN) 

Area o f  region, m2 

Segment area m2 ; Area fractiok weighted avg. CHIPIO, s/m3, 
; Area fraction weighted avg. OOQO, l/m2, for H & C food-consumption 

for all else food cons. 
Pop. weighted avg. CHIQIO, s/m3, - -  Not used 

******************* Modjfy consumption if > production for Pop ********* 
FOR I = 1 TO 3 

I - - - -  A e wei hted total consumption 

* POPSUM 
I - - - -  Don't modify when re inal production > consumption 

Z(7) = (8CONS<I, I) * FAGE(1) + RCONS(2, I )  * FAGE(2) + RCONS(3, I )  * FAGE(3) + RCONS(4, I) * FAGE(4)) 

I F  Z(I) > v2 * PRODCI? THEN 
. 

FOR K = 1 TO 4 
RCONSCK, I )  = RCONS(K, I )  * V2 * PRODCI) / Z(I) 

NEXT 
END IF 

Modified consumption by prod / Cons factor 

NEXT 

SELECT CASE K 
CASE 1 

CASE 2 

CASE 3 

CASE 4 

END SELECT 

LIS = 1N.INFANTS 
GOSUB DFACTORS 
LIS = 1N.CHILDS 
GOSUB OFACTORS 
LIS = IN-TEENS 
GOSUB DFACTORS 
LIS = IN-ADULTS 
GOSUB DFACTORS 

Read in Infant dose'factors 

I Read in Child dose factors 

I Read in Teen dose factors 

Read in Adult- dose factors 

. CALL MIDOSE(K) 
CALL POPDOSE(K) 
PRINT 

NEXT K 
I************* Output total T. Body air doses for each sector ****+*********** 

I Individual Dose calculation for thyroid 
Pop Dose calculation for all ages 

ERASE A 
FOR J = 1 TO J1% 

FOR K = 1 TO 4 
NEXT K 

A(J) = A(J) + B(J, K) 
NEXT J 

Sum age groups for each sector for T. Body 

K = O  
FOR J = 0 TO J1% - 10 STEP 10 
K = K + I  
PRINT #3 SPACESCRLEN). * PUT #3, 52 + K 
PRINT #3' USING I t  ## 
FOR I = f TO 10 
PRINT #3, USING e##.##"AAA11; A(J + I); 

NEXT 
PUT #3, 52 + K 

k; 

NEXT J 
I ******************* GENERATE REPORT TABLES 

NUREGICR-2850, Supplement A. 10 



Appendix A 

TI = 0: 12 = 0: T3 = 0: T4 = 0: T5 = 0: T6 = 0 
FOR K = 1 TO 4 

SELECT CASE K 
CASE 1 
CASE 2 
CASE 3 
CASE 4 

END SELECT 

LIS = llINFANT1i 
LIS = tlCHILD1l 
LIS = IITEENII 
LIS = llADULT1l 

PRINT #3 SPACES(RLEN1. - PUT #3, 46 + K 
PRINT #3' USING 138; LIS: HBOD(K); HGI(K); HTHYCK); HBONECK); HLIVCK); HLUNGCK); 
PUT #3, 46 + K 

I - - - - - - - - - - - -  Sum doses over age groups 
T I  = T I  + 
Ti = Ti + 
T3 T3 + 
T4 = T4 + 
T5 = T5 + 
T6 = T6 + 

NEXT K 
PRINT #3 SPACESCRLENI- - PUT #3 51 
PRINT #3' USING 148; T!;'T2; T3; f4; T5; T6; 
PUT #3, $1 
FIS = FORMS(V2 * PROD(1) / Z(1)) 
FZS = FORMS(V2 * PROD(2) / Z(2)) 
F3S = FORMS(V2 * PflOD(3) / Z(3)) 
LLS = PRS + FIS + 
CALL PUTLINE(3, 52, LLS, RLEN) 

'I + PMIS + FES + I t  II + PMES + F3S 

I - - - - - - -'- - - - - - - - - - Put records 34-37 -- Organ doses: GI thru Lung for inhal; veg, &pasture for App I report 

LLS = FormatSS(HMI(K 4 2) 158) + FormatSS(HMI(K 5 2) 158) + FormatSS(HMI(K, 6, 2), 158) . 
LLS = LLS + FormatSStHMf(K '7 2 158 + FormatSS HMf(K '8 2) I58 

LLS = LLS + FormatSS(HMI(K: 10: 4): 15%) + FormatSS(HMI(K: 11: 4): 158) + FormatSS(HMI(K, 12, 4), 158) 
LLS = LLS + FormatSS(HMI(K 13 4)' 158) + FormatSS(HMI(K, 14, 4)' 158) 
CALL PUTLINE(3, 33 + K, LLs, RLEN) 

I58 = II O.OE+OO1l 
FOR K = 1 TO 4 

LLS LLS = = LLS LLS + + FormatSS(HMI(K' FormatSS(HMI(K' 16 13' 31 3)' 158) 154) + + FormatSS(HMI(K' Formats l (HMI(k 14' !I 3)' 5 )  158.) IjS) + FormatSS(HMI(K, 12, 31, 158) 

NEXT LLS = IIII: 158 = 1111 

I , , - - , - - - - - , - - - - - -  MI doses for adult 

I , , - ,  Scenario Organ (1-6) Doses for MI --- Adult (4) except infant (1) thyroid (3) - -  
I - - , ,  Direct Irradiation at Residence(2) --- Not used 
I Air Sub Ground 
I Only air sub from nobles used for total body 

CALL APPENDIX1 (HMI ()) 

HDI(1) = HMI(4, 1, 2) 
* 

I Does not include ground !!! 

HDI(2) = HMI(4 1 2) + HMI(4 2 2) 
HDI(4) = HMI(4' 1' 21 + HMI(4' 2' 2) 
HDI(5) = HMI(4' 1' 2) + HMI(4' 2: 2) 
HDI(6) = HMI(4: 1: 2) + HMI(4: 2, 2) 

HINHAL(1) = HMI(4 3 2) 
HINHAL(2) = HMI(4' 4' 2) 
HINHAL(3) = HMI(1' 5' 2) 
HINHAL(4) = HMI(4' 6' 2) 
HINHAL(5) = HMI(4' 7' 2) 
HINHAL(6) = HMI(4: 8: 2) 

H D I ~  = HMI(I' I' 2) + HMICI' 2' 2) 

I , , - ,  Inhalation at Residence(2) 

I , , , ,  Ingestion of L. Veg and Produce at Garden(3) 
HVP(1) = HMI(4 9 3 
HVP(2) = HMI(4: 16, 3) 

I Adult 
I Adult' 
I Infanf, 
I Adult 
I Adult' 
I Adult: 
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Meat at Pasture(4) 

D$ = ~ I C P R D ~ ~  was Last run: TIMESTAMPS + II fro! I I  + RIGHTSCVS 21) 
DS = DS + with Comnand Line: + RTRIMS(CS1 + Site: I1 + SfTES 
CALL PUTLINE(3, 1, DS, RLEN) 
PRINT #3 SPACES(RLEN - PUT #3 76 
PRINT #3' USING IIE4=#h#kAAA 
PUT #3, 26 

E f =##. W A A " E6=##.WAAA Kl=##.WAAA1l;  E4; E5; E6; K1; 

LLl$ = STRS(P0PFACTOR) + 
L L ~ $  = STRS(PROD(1)) + 11 II + STRS(PROD(2)) + I' It + STRS(PROD(3)) + 'I 

LLS = LLlS + LL2S 
CALL PUTLINE(3 69, LLS, RLEN) 
CALL PUTLINE(3, 2, LLS, RLEN) 

I' + STR$(VZ) + II I' + STRSCFPM) + I t  I' + STRSCFPB) + I' I' 
'I + STR$(TWH) 

LLS = STRS(POP&UM 

I - - - - - - - - -  put records 86-89 - -  Adult organs: T. Body, thru Lung, except infant thyroid. 
tgfi~Sf!bfN~~.'I~~~~.~8H~~(I);1H~~~2); Direct HDI(3); HDI(4); HDI(5); HDI(6); 

PUT #3, 86 

CLOSE - PRINT - PLAY I1L1603EC1l PRINT ;FILES FOR'II- MIDSCRS I, 30); 11 COMPLETED * * * * * * * * * * * * * *I# 

PRINT : PRINT CRNS : P R I ~ T  
END 

FILES = LIS 
CALL FINDFILECFILES ENVS .FLG%) 
OPEN FILES FOR INPUT AS #I LEN = 4096 
I F  FLGX = FALSE  THE^ G O S U ~  MESSGI 
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LINE INPUT #I LS. CALL PUTLINE(3, 10 + K, LS, RLEN) I Header 
LINE INPUT #1: LS' 
LINE INPUT #l LS 
LINE INPUT #I' LS 
LINE INPUT #I: LS 
FOR I = 1 TO N1% 

LINE INPUT #1 LS 
IF QRELC I T H ~ N  

DF(1 1) = VAL(MIDS(LS.9 8 ) 
DF(I: 2) = VAL(MIDS(LS: if, 8)) 
FOR J = 3 TO PI% 

NEXT J 

Z1 = J * 9 - 2: 2 2 =  J * 9 +  6: 23 = Z2 - 21 + 1 
DF(1, J)  = VALCMIDSCLS, Z1, 23)) 

END IF 
NEXT I 

23 = 11 
LINE INPUT #I XS 
FOR J = 0 TO 51% - 10 STEP 10 

LINE INPUT #l LS 
FOR 11% = 1 Tb 10 

NEXT IIA 
z1 = II%o* 12 - 3 
U(J +eIIA) = VAL(MIDS(LS, Z1, 23)) 

NEXT J 

RETURN 
MICHI: . . . . . . . . . . . . . . . . . . . . . .  Individual dose parameters **********e****** 

LINE INPUT #I XS 
I F  INSTRWAS~S XB)  SPECIFIC^^) > o THEN 

LINE INPUT #!, XS: LINE INPUT #I, XS 
I = O  
DO UNTIL EOF(3 

LINE INPUT $1 XS 
IF INSTR LEFTBCXS 101 "EOF") THEN EXIT DO Exit on EOF on last line 
IF LEN&) > E THLN ELSE EXIT DO 
I = I + l  I Exit on blank line 

CLS - LOCATE IO ,  15 

?I, O FILE It- FILES. NOT FWND !!!!!*I: PRINT 

4, 3' 

11 Co y fi(e to either current subdirector qrll 

<<<<<<<<<<<< FATAL ERROR >>>>>>>>>>>> *I: PRINT : PRINT 

II 
II Suhirectory For POP file 1999 indicated i s  max by year environment supported srring by program (CPRD).lI ! ! ! l a  

: PRINT : PRINT : CLOSE : END 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUB APPENDIXI (HMIO) I 5 Apr 94 

1 

1 

Dose comnitments for Appendix I for printout file 
I HMI(agegrou pathor an, locatjon) Max Indiv. dose INPUT 
I See SUB M I D ~ S E  for H ~ I  generation 
I 

SHARED 'AGES( 1, 
. I  

1 mrad/y RG 1.109-9 
mrad/y -9 

I mrem/y -9 
mrem/y -10 

IMAGE13 = IIAppI-Air-Doses ##.## "̂"" ##.## "̂"̂  ##.#trAAA ##.#trAAA itf#.##^"^" ##"#'"'"" ##.## "̂"̂  \ 
\ I1 
.IMAGE23 = "AppI-Air-% ###.,##% ###.##% ###.#@ 
Direct dose from Nobles to air and total Body . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\ \ 
## . 

1 

HAIRGAMMA = HMI 4, 15 1) 
HAIRBETA = HMI(t 16,'l) 
HTOTALBOD = HMI(~, I, 2 )  

I I At At site site boundary boundary 
1 At Residence (adult) 

1 
1 

Inhalatjon and ingestion dose from iodine and particles -----------------L--- 

Max total found for an age group K and organ J. 
at residence, garden (veg/prod) and pasture (mi lk/meat). 

HTMAX = 0 
FOR K = 1 TO 4 

FOR J = 1 TO 6 1 Total body counted as organ 
1 Set J = 2 TO 6 for not including T Body 

I!!!!!!!!!!!!!! 

HTOT = HMI(K J + 2 2) + HMI(K, J + 8, 3) + HMI(K, J + 8, 4) 
I F  HTOT > H T ~ A X   THE^ 

HTMAX = HTOT I 
KMAXX = K: JMAXX = J 

END- -1 F 
NEXT 

NEXT 

Max iodine and particle dose 

HINHAL = HMI(KMAX% J!$IX% + 2 2) 
HVP = HMI(KMAX6, JkAx/. + 8 ,  35 
HMM = HMICKMAXL JMAXX + 8, 4) 

. ORGAN3 = ORGANSf?MAX'/.) I 
AGE3 = AGES(KMAX/.) I 

I 

Inhalation at residence 
Ve Produce at garden 
Mi%/meat at pasture 
Max. organ 
Max age group 

PRINT HINHAL; HVP; HMM; HTMAX, AGES, ORGAN3 
PRINT #3 SPACES(RLEN)- : PUT #3 74 
PRINT #3' USING IMAGEIB; HAIRGAMkA; HAIRBETA; HTOTALBOD; HINHAL; HVP; HMM; HTMAX; AGES; ORGANS; 
PUT #3, 74 

I - - - - - - - - - - - - - - -  Percents of App. I Design Objective 

PRINT #3 SPACES(RLEN : PUT #3 82 
PRINT #3' USING IWGEad; PGAM; PbET; PTBOO; PORG; 
PUT #3, 82 
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I 

I !UNCTION FORMS (X!) 8 Mar 92 

I 
I 

Rounds using ROUNDUFF function and formats for report using FORMAT function 
Functions must be declared in main program. 

I 

SIGFIGX = 2 
MINI! = -01 
MAX! = 999999! 
N! = ROUNDOFF!(X!, SIGFIG%) 

CASE 
MS 
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SHARED SITENUMS, FPM, FPB, 17% 
STATIC F2, K2, K4, P4 
DIM I AS.INTEGER 
DIM J AS INTEGER 

Loop over Locations FOR J = 1 TO NLOCS I - - - - - - - - - - - - - - - - - - - -  

I F  XQI(J) > 0 THEN 
END IF 
P4 = 1E+12 / SperY I (pCi/Ci y/s) 
FOR I = 1 TO N I X  I - - - - - - - - - - - - - - - - - -  Loop over nuclides 

F2 = LOG(XQZ(J) / XQI(J)) / LAMDA2 I 2.26- Day decay 

IF QREL(1) = 0 THEN GOT0 SKIPNUKE 
I - - - -  Ai r Transport Correction Factors - ----- - --- ---- 

K2 = EXP(LAMDA(1) * F2) 
K4 = EXP((LAMDA(1) - LAMDA8) * F2) 
SELECT CASE J 

, Decay only adjustment factor for nobles & iodines 
I Decay & deposition adjustment factor for particles & iodines 

CASE 1 Site Boundary 
IF K = 4 THEN G a m a  and Beta 

END IF 
HGAMMA = P4 * QREL(I)* * xQ1(J) XQI(J) * DFAIRCI, 1) 
HBETA = P4 * QRELCI) * DFAIR(1, 2) 

CASE 2 I Residence 
GOSUB AIRSUB 
GOSUB INHALATION 

' GOSUB GROUND 
CASE 3 Garden -- Veg only & Ground 

VEG = FTRANSCI, 1, 11 L. Veg 
PRODUCE = FTRANS(1, 6, 1) * FGARDEN I Produce 
MI = 0: B1 = 0, No milk or meat 
GOSUB INGESTION 

s/kg 

CASE 4 Pasture - -  Milk & Meat only 

Veg. , m2 

VEG = 0: 
MI = FPM * FSM * FTRANS(1, 2, 1) + ((1 - FPM) + FPM * (1 - FSM)) * FTRANS(1, 4, 1) 

B1 = FPB * FSB * FTRANSCI, 3, 1) + ( (1 - FPB) + FPB * (1 - FSB)) * FTRANS(1, 5, 1) 
GOSUB INGESTION 

PRODUCE = 0 I No veg. or produce ' Milk , m2 
I Meat ,.d s/L 

s/kg 

END SELECT 

I --------- sum doses over nuclide for Age group K and Location J ---------- 
HMI(K 1 J) = HMI(K 1 J) + AI I Air sub, mrem 
HMI(K: 2: J) = HMICK: 2: J) + GI Ground, mrem 

HMI(K 3, J) = HMI(K 3 J )  + HI 
HMI(K: 4, J) = HMI(K: 4: J) + H2 
HMI(K 5 J) = HMI(K 5 J)  + H3 
HMI(K' 6' J) = HMI(K' 6' J)  + H4 
HMI(Kr 7' J) = HMI(K' 7' J) + H5 
HMI(K: 8: J) = HMI(K: 8: J)  + H6 

HMI(K 9 J) = HMI(K 9 J) + I 1  
HMI(K' 16 J)  = HMICR 10, J)  + 12 
HMICK' 11' J)  = HMICK' 1 1  J)  + 13 
HMI(K' 12' J)  = HMICK' 12' J)  + 14 
HMI(K: 13: J)  = HMI(K: IS: J)  + I5 
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I INH-BODY , mrem ' INH-GI 
INH-THY 
INH-BONE 
INH-LIVER 
I NH- LUNG 
ING-BODY , mrem 

ING-BONE 
ING-LIVER 

I ING-GI 
I ING-THY 
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ING-LUNG HMI(K, 14, J) = HMICK, 14, J) + 16 

HMI(K 15, J) = HMICK 15 J) + HGAMMA I Air amna mrad HMI(K: 16, J)  = HMICK: 16: J) + HBETA I Air %eta,'mrad 
I - - - - -  Debug printout of parameters for the I8 nuclide -------- 

I 1-131 

I Skipped when I7 i s  zero. 

I I% g$ XE-135 

IF I = IT/. THEN 
WIDTH LPRINT 133 
LPRINT VPRDA MI Parametersl ------- I t -  

LPRINT 
LPRINT XPI 
LPRINT USIN~Rfikh);;hA"A1'* XQl(J)- XP2(J)* XQ3(J). DP(J)- K2- 
LPRINT USING ll##.-#"AAA1'. K4. LhMDA(1);'Dl. FTRANS(I,'l, 'I); FTRANS(1, 2, 1); FTRANS(1, 3, 1); 

$!:!I II RCONS5 6 7 8 9 P4 Veg Produce MI B1 19 Clng 
LPRINT USING I t##  #"Ah"t1. RCONSCK 5). RCONSCK 6)- RCONSCK 7)- RCONS(K 8)- RCONS(K, 9 ) ;  
LPRINT USING W#:#"AAA1l~ P4; VEGI PR6DUCE; MI: Bl! 19; Cln;; FbM; FPB; !SM;'FSB 
LPRINT 

I6 G a m a  GI Beta" H1 H2 H3 H4 H5 H6 11 12 I3 LPRINT I1 AI 
LPRINT USING ll##.#"AhA1'. AI. GI. HI; HZ; H3; H4; H5; H6; 11; 12; 13; 14; 15; 16; HGAHMA; HBETA 
LPRINT STRINGS(132 ll-llj: LbRINf 

LPRINT WTE: 11; SITENUMS; RUNTIME; 11; TIMESTAMPS; 11 J=I~. , J; I1 K=II; K; I1  I="; I ;  11 11. 
LOCATIONSCJ) 

4 5 

FTRANS(1, 4 

XQ2 XP3 DP K2 K4 LAMBDA D1 FTRANSl 2 3 6 

1)- FTRANS(1, 5 ,  1); F?RANb(I, 6, 1); QRE'LCI) 

FPM FPB FSM FSB" 

I4 I5 

I F  J = 4 THEN L P R I ~ T  
END IF 

SKIPNUKE: 

I , , , - - - - - -  Clear dose values for next location 
NEXT I 

A1 = 0: GI = 0: H1 = 0: H2 = 0: H3 = 0: H4 = 0: H5 = 0: H6 = 0 I1 = 0: 12 = 0: I3 = 0: I4 = 0: 15 = 0: 16 = 0: HGAMMA = 0: HBETA = 0 
NEXT J 
PRINT "MI COMPLETED - - -  It; 

EXIT SUB 
.......................... Gosubs ............................................. 
AIRSUB: I - - - - - - -  Air submersion dose, mrem, AI, calculated only from nobles 

SELECT CASE I 
CASE 8 26 TO 31 61 TO 67 

AI A P4 * QREt(1) * XQl(J) * K2 * DF(1, 1) * FSHIELD 
CASE ELSE 

AI = D 
END SELECT 

RETURN 
GROUND: I - - - - - - -  Ground irradiatjon dose, mrem, GI Garden 

D1 = FNBUILDUP(LAMDA(1) TBUILDUP) 
GI = P4 * QREL(1) * DQ(j> * K4 * D1 * DF(1, 2) * FSHIELD 

RETURN 
INHALATION: '------- Inhalation dose, HI - H6, mrem 

SELECT CASE I 

Nobles, mrem, EAB 

I All else 

's 
I mrem 

CASE 1, 3 

CASE 8 26 TO 31 61 TO 67 

CASE 56 TO 60 

CInh = P4 * QREL(1) * RCONS(K, 8) * XQl(J) 

CInh'= P4 * QRkLCI) * RCONSCK, 8 )  * XQl(J) * K2 

CInh = P4 * QRELCI) * RCONSCK, 8 )  * (XQI(J) * K2 + XQ3(J) * K4) 

H3 & C14, pCi 

I Nobles 

I Iodines 
CASE ELSE 

Clnh = P4 * QREL(1) * RCONSCK, 8) * Xm(J) * K4 

A.17 

I Particles & all else 
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END SELECT 
HI = CInh 
HZ = CInh 
H3 = CInh * 
H4 = CInh * 
H5 = CInh * 
H6 = CInh * 

DF(1 3) 

DF(1' 6) 

DF(1: 8) 

DF(I' 4) 
DF(I' 5) 
DFCI' 7) 

I BODY, mrem 
GI 
THY 
BONE 

I LIVER ' LUNG 
RETURN 

INGESTION: I - - - - - - -  Ingestion dose, I 1  - 16, mrem 
I Ve Produce Milk Meat 

fi/Y 
I9 = VEG * &ONS(K, 5) + PRODUCE * RCONSCK, 9) + MI * RCONSCK, 6) + B1 * RCONS(K, 7) 
IF I = 1 OR I = 3 THEN 
CIng = P4 * QRELCI) * 19 * XQI(J) 

ELSE 
CIn = P4 * QREL(1) * 19 * K4 * D W J )  

END I? 
I 1  = CIng * DF(I 9 
12 = CIng * DF(I: I A )  
13 = CIng * DF(1, 11) 
I4 = CIng * DF(1 12) 
15 = CIng * DF(18 13) 
16 = CIng * DF(1: 14) 

H-3 & C-14 
All other 
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I - - - - - - - - - - - - - - - - - , - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

?lB POPDOSE (K AS INTEGER) STATIC 
/ reputation dose caicuiation 

/ 16 Nov 94 

/ 
I 

K = Age group index INPUT 

SHARED JPA, I%, SITENUMS, A3, E3, K3, FPM, FPB, SITES 
STATIC F2, K2, K4, P4 
DIM I AS INTEGER 
DIM J AS INTEGER 

IF K = 4 THEN 
IF OUT.FLAG% < 4 THEN 

/ - - - - - -  Open detailed dose file for output 

OPEN OUT.DETAILS FOR RANDOM AS #2 LEN = LENCTITLE) 
RECLENY. = LENCTITLE) 
LLS = OUT.DETAILS + ADULT AIR-DOSE FOR SITE: 
TITLE.LL = LEFTS(LLS RECLEN%)- PUT #2, 1 TITLE 
LLS = "Run o f :  

+ LEFTSCSITES, 21) 
+ TfMESTAMPs 4 It from + MfDS(VS,17) 

TITLE.LL = LEFTSCLLS RECLEN%): PUT #2 2 TITLE 
oPEirED * * * * PRINT : PRINT : PRINT "FILES FOR 11; OU~.D~TAILS; I 

END IF 
END IF 
ROU = CSRLIN: 
LOCATE 1 74: PRINT Initialize sector no. display 
FOR J = 1 TO J1% 

IF POP(J) = 0 THEN GOTO SKIPSECTOR 

COL = I)IOS(0)II 

LOCATE 1 67: COLOR 3 1: PRINT Sector =Iv; Display sector no. 
COLOR 12: 1: PRINT J: &OR 14, 1 

ERASE HPO Initialise sums array 
IF CHIQI(J) > 0 THEN 

F2 = LOG(CHIQ2(J) / CHIPI(J)) / LAMDAZ 
$?='!OP(J) * FAGE(K) / SperY * 1E+09 
FOR I = 1 TO N1% ' 

IF PREL(1) = 0 THEN GOTO SKIPNUKE2 

I 2.26- Day decay 
man y/s (pCi/Ci * rem/rnrem) 

I , - - -  Air Transport Correction Factors -------------- 
K2 = EXP(LAMDA(1) * F2) 
K4 = EXP((LAMDA(1) - LAMDAB) * F2) / Decay only adjustment factor for nobles & iodines 

Decay & deposition adjustment factor for particles & iodines 
I , , - - , , -  Air submersion dose, AI, calculated only from nobles 

SELECT CASE I 
cAsii8: i% ioa&f3 iocR!aio) * K2 * DF(I, 1) * FoccuP 
CASE ELSE 

AI = 0 

I - - - - - - -  Ground irradiation dose, GI 
END SELECT 

D1 = FNBUILDUP(LAMDA(1) TBUILDUP) 
G1 = P4 * QREL(1) * DOatJ) * K4 * Dl * DF(1, 2) * FOCCUP 

I Nobles, man-rem 
/ All else 

's 
man- rem 

I - - - , , . . -  Inhalation dose, HI - H6 
SELECT CASE I 

CASE 1, 3 
CASE 8, 26 TO 31 61 TO 67 
CASE 56 TO 60 
CASE ELSE 

CInh = P4 * PREL(1) * RCONSCK, 41 * CHIPl(J) 
CInh = P4 * PRfL(1) * RCONS(K, 4) * CHIPl(J) * K2 
CInh = P4 * QREL(1) * RCONS(K, 4) * (CHIPl(J) * K2 + CHIP3(J) * K4) 
CInh = P4 * QREL(1) * RCONSCK, 4) * CHIP3(J) * K4 

I H3 & C14 , man pCi rem/mrem 
Nobles 

/ Iodines 
I Particles & all else 

END SELECT 
H1 = CInh * DFCI 3) 
H2 = CInh * DFCI' 4) 
H3 = CInh * DF(I: 5 )  

INH-BODY, man-rem 
I INH-GI 

INH-THY 
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H4 = CInh * DFCI 6) 
H5 = CInh * DF(1' 7) 
H6 = CInh * DF(1: 8 )  

' INH-BONE 
I INH-LIVER ' INH-LUNG 

I - - - - - - - Ingestion dose, 11  - I6 
RG 1.109-27 

-27 

I Veg. , m2 s/kg 
I Milk , m2 s/L 

I Meat , m2 s/kg 

VI = FTRANS(1, 1, 2) 
MI = FPM * FSM * FTRANS(1, 2, 2) + ((1 - FPM) + FPM * (1 - FSM)) * FTRANS(1, 4, 2) 
BI = FPB * FSB * FTRANS(1, 3, 2) + ((1 - FPB) + FPB * (1 - FSB)) * FTRANS(1, 5, 2) 

I9 = VI * RCONS(K, 1) + MI * RCONSCK, 2) + B1 * RCONS(K, 3) 
IF I = 1 OR I = 3 THEN 
CIng = P4 * QREL(1) * I9 * E3 

ELSE 
CIn = P4 * PREL(1) * 19 * K3 * K4 

END 12 

-27 
I m2-s/y or m3/y 

I man pCi rem/mrem for H-3 & C-14 
I man pci rem/mrem for all else 

I 1  = CIng * DF(1 9 
12 = CIng * DF(I: 18) 
I3 = CIng * DF(I 11) 
14 = CIng * DF(1' 12) 
I5 = CIng * DF(1' 13) 
I6 = CIng * DF(1: 14) 

I ING-BODY, man-rem ' ING-GI 
ING-THY ' ING-BONE ' ING-LIVER 

I ING-LUNG 

HPO(9 = HPO(9) + 
HPO(l8) = HPO(10) 
HPO(11) = HPO(11) 
HPO(121 = HPO(12) 
HPO(13) = HPO(13) 
HPO(14) = HPO(14) 

I 1  
+ I2 
+ 13 
+ 14 
+ 15 
+ 16 

I - - - - -  Debug printout of arameters for the I7 nuclide and J7 sector -------- 
I JPL = 6 I (POP=434) 
I ITA = 56 I 1-131 

WIDTH LPRINT 132 
LPRINT "CPRDA POP Parametefis ------- 
LPRINT A3 E3 K3 POP CHIP1 CHIP2 CHIP3 DOP K2 K4 LAMDA 
LPRINT 

LPRINT 81 FTRANSI 2 3" LPRINT USING It## w'^^^"- A3; E3- K3. POP J). CHIPl(J)- CHIP2(J)- CHIP3 J)- DOP(J)- K2- 
LpRINT USING Ir##:w'AAA8sj K4; LAhDA(f); D!; hRANS(1, 1, 2); FTRANS(1, $, 2); FTRAkS(1: 3, 2) 

3 4 FPM FPB FSM FSB" LPRINT 

I Skipped when J7 & f7 are zero. J7 & 17 are declared in file SETFILES 

IF J = JPL AND I = IPL THEN 

LPRINT ##SITE: 11; SITENUMS; RUNTIME: h;  TIMESTAMPS; II K="' I K; J=". I J; I="- , I  

D1"; 

LPRINT LPRINT USING I' PREk~.$@~~l; pRREcL4NIs:; F&E(K); RCONS(K, I 1; RCONS(K, 2); RCONS(K, 3); RCONSCK, 4); FPM; 
FPB; FSM; FSB 

Z(2) Z(3)" LPRINT 
LPRINT II P4 VI MI B1 I9 
LPRINT USING ii##.w'AAhll; P4; VI; MI; BI; 19; CIng; Z(1); 2( 1; 2(3) 
LPRINT AI GI HI H2 H3 H4 H5 H6 I 1  12 I3 LPRINT 

C1n Y) 
16" 14"; 

LPRINT 15 
LPRINT USING ~~##.#'"'''''~~~ AI; GI* HI; H2; H3; H4; H5; H6; 11; 12; 13; 14; Is* I6 
LPRINT STRINGS(132, ll*llj: LPRfNT 
IF K = 4 THEN 
END I F  

LPRINT CHRS(13); CHRS(12); I Return & Form feed 
END IF 

IF K = 4 THEN 
SELECT CASE OUT.FLAG% 

cA&:(I) = BODY(1) + AI + GI + HI + 1 1  ' 

GUT(1) = GUT(1) + AI + GI + H2 + 12 
THY(1) = THY(1) + AI + GI + H3 + I3 
EONE(1) = BONE(1) + A I  + GI + H4 + 14 
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LIVERCI) = LIVERCI) + AI + GI CAk;N2(Ij = LUNGCI) + AI + GI + 
IF I '= NUK% OR NUK% = D THEN 

ALTDOSES-SEC = J 
ALTDOSES.NUK = I 
ALTDOSES.Hl = AI 
ALTDOSES.HZ = GI 
ALTDOSES.H3 = HI 
ALTDOSES.H4 = H2 
ALTDOSES.H5 = H3 
ALTDOSES.H6. = H4 
ALTDOSES-HI = H5 
ALTDOSES.H8 = H6 
ALTDOSES.H9 = I 1  
ALTDOSES-HlD = I2 
ALTDOSES.HI1 = I3 
ALTDOSES.HI2 = I4 
ALTDOSES.Hl3 = 15 
ALTDOSES.Hl4 = I6 
PUT #2, , ALTDOSES 

END IF 
END SELECT 

END IF 

+ H5 + I5 
H6 + I6 

I 
I 

Print for  only 
for  a l l  nukes 

.ected nuke or 
sector 

SKIPNUKEZ: 
NEXT I 
IF (OUT.FLAG% = 2 OR OUT.FLAG% = 3) AND K = 4 THEN 

END IF 
ALTDOSES.SEC = J. ALTDOSES-NUK = 999 
PUT #2, , ALTDOS~S 

I*** Sum paths for  histogram ( Body dose vs. sector for  each age group ) 

I - , - - - - - - . . - -  sum sectors for  tables ( Organ dose vs. age group 1 ----------- 

**** 
B(J, K )  = HPO(1) + HPO(2) + HPO(3) + HPO(9) 

SKIPSECTOR: 
NEXT J 
LOCATE ROW COL: SOUND !j500, 1 

I F  OUT.FLAG% = I AND K = 4 THEN 
PRINT "POP'COMPLETED --- 

UKES( 

' BODY 
I G.I. 
I THY 
I BONE 
I LIVER 
I LUNG 
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FILENUM% = Fi Le number 
RN% = Record Number 
LLS = Character strin 
RECLENX = Length of recori 

INPUT 
INPUT 
INPUT 
INPUT 

CPRDOUT.REC = SPACES(RECLEN%) 
IF LEN(LLS) > 0 THEN LSET CPRDOUT.REC = LLS 
PUT FILENUM%, RN%, CPRDOUT 
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............................................................................... 
SUB TERFOOD Last change: 22 Apr 92 

I calculates food transfers f o r  veg- and mi lk and meat 
I 

I Note oarameters checked against RG 1.109 & GASPAR 11 on 22 APR 92 
from pasture and stored feed (grain). Also Produce f o r  MI 

I,,,,,r--- Parameter values - -  ALL  from Reg. Guide 1.109 Rev 1 unless otherwise indicated 

HTW = 14 * S erD 
LW = LN2 / HfW 
TGV = 60 **S erD 
TGMP = 30 gperD 
TGFP = 30 * SperD 
TGMF = 90 * SperD 
TGFP = 90 * SperD 

THV(2 i -14  * SperD 
THMPC 1 - 4 **S erD 
THFP 2) = gperD 
THF($) = 9g0* SperD 
YV = 2 
YMP = .7 
YFP = .7 
YMF 2 
YFF = 2 
FR = .2 
F R I  1 

PGOAT = 6 
PBEEF = 50 

&W2$050 

HUMID = .008 
FPLANT = .5 
FWATER = .75 
CONCARB = .00016 
FCARBON = -11 

I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 

Weathering Half-time s 1.109-69 
Weathering decay factor, l / s  
Growing time f o r  ve s 1.109-68 
Growinn time f o r  mi%-oasture. s 1.109-68 
Growing tjme f o r  meat-pasture; s 1.109-68 
Growing time f o r  milk-feed s BNWL-2209 (FOOO) 
Growing time f o r  meat-feed: s BNWL-2209 (FOOD) 

Holdup t i m e  f o r  leafy veg s 1.109-69 
Holdup time fo r  produce, 4 1.109-69, GASPAR p. 2.24 
Holdup time f o r  milk-human s 1.109-68 
Holdua time f o r  meat-human: s 1.109-69 
Holdup t i m e  f o r  feed-animal, s 1.109-69 

Holdup time f o r  a l l  veg s 1.109-69, GASPAR p. 2.24 
Holdup time f o r  milk-huhan s 1.109-68 
Holdup time f o r  meat-hunan' s 1.109-69 
Holdup time f o r  feed-animaf, s 1.109-69 

Yield f o r  ve . k g / d  wet 1.109-69 
Yjeld f o r  miyk-pasture, k g / d  wet 1.109-69 
Yield f o r  meat-pasture k /mZ wet 1.109-69 
Yield f o r  milk-feed k g / d  wet 1.109-58 Rev 0. GASPAR p. 2.24 
Yield f o r  meat-feed: k g / d  wet 1.109-58: Rev 0; GASPAR p. 2.24 
Retentjon factor, ALL-but iodines, - 1.109-68 
Retention factor Iodines - 1.109-68 
Soi 1 areal densify k g / d '  1.109-68 
Milk Cow Fodder intake k /d 1 -109-38 
Mi lk  Goat Fodder intakh $g/d 1.109-38 
Beef Cow Fodder intake,'kg/d 1.109-38 
Absolute humidity k g / d  GASPAR 2.8 
P lan t - to  atmosphete tritilpn ra t io ,  - 1,109-2? 
Fraction plant mass tha t  i s  water, - 1.109-27 
Conc. carbon i n  a tms here, kg/rrJ 1.109-27 
Fraction plant mass #at is carbon, - 1.109-26 

Goat Milk Transfer Factors, d/L -- RG 1.109-38 ----------------- I - - - , , , - - - - - -  

FMGOAT(1 = .17: FMGOAT(3 =..I I T r i t i u m  & Carbon 
FMGOAT(i3) = .oooi3: FMGOAT(I1) = -00013 I Fe 
FMGOAT(21) = .013 cu 
FMGOAT(34) = .014: FMGOAT(35) = -014 I S r  
FMGOAT(36) = .014: FMGOAT(37) = .014 I sr 
FMGOAT(56) = .06: FMGOAT(57) = .06 ' I  
FMGOAT(58) = .06: FMGOAT(59) = .06: FMGOAT(60) = -06 I I 
FMGOAT(68) = .3: TMGOAT(69) = .3 I cs 
FMGOAT(70) = .3: FMGOAT(71) = .3: FMGOAT(72) = .3 I cs 

I 

FOR I = 1 TO N1 
I F  QRELCI) THEN 

SELECT CASE I 
CASE 1 I H-3 

FVEG = FWATER * 
FPRODUCE = FVEG 
FMPAST = FVEG 
FMFEED = FVEG 

FPLANT / HUMID I f l i /kg per pCi /d  
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FFPAST = FVEG 
FFFEED = FVEG 

CASE 3 I C-14 
FVEG = FCARBON / CONCARB 
FPRODUCE = FVEG 
FMPAST = FVEG 
FMFEED = FVEG 
FFPAST = FVEG 
FFFEED = FVEG 

CASE ELSE 
IF I > 55 AND I < 61 THEN 
ELSE 

F = FRI 
F = FR 

END IF"' 

I pCi/kg per pCi/m3 RG 1.109-26 

I Iodines only 
I All else 

CVLEAF = F * FNBUILDUP((LAMDA(1) + LW) TGV) / YV 
FVEG = CVLEAF + CVSOIL 
CVSOIL = BV(I) * FNBUILDUP(LAMDA(I), T~UILDUP) P 

I M i  Lk 
I pasture _-__--------- - - -  

CVLEAF = F * FNBUILDUP((LAMDA(1) + LW) TGMP) / YMP 
FMPAST = CVLEAF + CVSOIL 

CVLEAF = F * FNBUILDUP((LAMDA(1) + LW) TGMF) / YMF 
FMFEED = CVLEAF + CVSOIL 

... _._ _ _ _  
CVSOIL = BV(I) * FNBUILDUP(LAMDA(I), TBUILDUP) 

CVSOIL = BVCI) * FNBUILDUPCLAMDACI), TBUILDUP) 

P 

I --- Stored Feed ---------- 
P 

I Meat (Beef1 
I _ _ _  pasture ------------ 

CVLEAF = F * FNBUILDUP((LAMDA(1) + LW) TGFP) / YFP 
FFPAST = CVLEAF + CVSOIL 

I _ _ _  Stored Feed ------------ 
FFFEED = CVLEAF + CVSOIL 

CVSOIL = BVCI) * FNBUILDUPCLAMDACI), TBUILDUP) 

CVSOIL = BV(I) * FNBUILDUP(LAMDA(I), TBUILDUP) 

P 

'CVLEAF = F * FNBUILDUP((LAMDA(1) + LW) TGFF) / YFF 
P 

END SELECT 

I - - - - - - - - Select Milk animal parameters -------------- 
IF INSTR(UCASES(LOCATIONS(4)), "G") THEN 

ELSE 
END I F  

Q = QGOAT 
IF FMGOAT(1) > 0 THEN FMCI) = FMGOATCI) 
P = QCOW 

I - - - -  Transfer factors in units of pCi/kg per pCi/m2-s except H & C which are pCi/kg per pci/m3 
for MI (J=1) and POP (J=2) holdups 
FOR J = 1 TO 2 

FTRANS(1, 1, J) = FVEG * FNEXPN(LAMDA(1) * THV(J)) 
FTRANS(1, 6, J) = FVEG * FNEXPN(LAMDA(1) * THP(J)) 
'FTRANS(1, 2, J) = FMPAST * FM(1) * Q * FNEXPN(LAMDA(1) * THMPCJ)) 
FTRANS(1, 3, J) = FFPAST * FF(1) * PBEEF * FNEXPN(LAMDA(1) * THFPCJ)) 

FTRANS(1, 4 ,  J) = FMFEED * FM(I1 * P * FNEXPN(LAMDA(1) * (THF(J) + THMPCJ))) 

pasture 
pasture 

~~ 

stored feed 
stored feed 

NEXT 

FTRANS(1, 5, J) = FFFEED * FF(1) * QBEEF * FNEXPN(LAMDA(1) * (THFCJ) + THFPCJ))) 
d/ kg kg/d 

I IF I = 70 THEN 
I WIDTH LPRINT 132 
I LPRINT SITES NUtCES(1): LPRINT 
I 
I 
I 

LPRINT "CVLEAF , F; LAMDA(I); LW; TGV; FNBUILDUP(LAMDA(I) + LW, TGV); YV, CVLEAF 
:#/! ~1~~~~~~~ 1'; BV(1); TBUILDUP; FNBUILDUP(LAMDA(I), TBUILDUP); P, CVSOIL 

I LPRINT : LPRINT 
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I Cow or Goat, 
I Beef Cattle, 
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LPRINT,;~~RANSl In; CVLEAF; CVSOIL; FVEG; THV(2); FNEXPN(LAMDA(1) * THVCE)), FTRANS(1, 1, 2) 
SHELL 
STOP 

END IF 
UIDTH LPRINT 132 
IF I = 1 THEN LPRINT "PA Parameter Printout for I#; SITES, LOCATIONS 41,  TIMESTAMPS: LPRINT 

$ 5  LPRINT I' NUKE BV 
LPRINT I# 

LPRINT USING I&# BV(1)- Fkl); FF(I)- FTRANS I, 1, 1)- FTRANS I, 2, 1); FTRANS(1, 3, 1); 
LPRINT USING ~ L P A - I ~  FTRANS(I 4 1). FTRANS(I 4 1)- FTRANS(I ! 2)-  
LPRINT USING w ~ ~ ~ ~ ~ l l j  FTRANS~I: 2: 2); FTRANSCI: 3: 2); FTRANSCI: 4:  2); FTRANS(I, 5, 2); 

2"; 1 3 FF FTRANSl 2 FM 
LPRINT USING 3 \ I t ;  4 NUKES( 5 I ) - 

END IF 
NEXT 

END SUB 
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CPRDL.BAS **** L iqu id  dose program f o r  CPRD Project --- MI version 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Version ........................................... 

CONST VS = I#**** CPRDL *** VERSION OF 12-Jan-95" 
CONST CRNS = *Topxr i#ht  $CJ 1995 Ba t te l l e  Memorial I n s t i t u t e  (DA Baker Author) 

I****************** ** *** * ................................................. 
I Author: D. A. Baker, PNL 

I Contact: D. A. Baker, PNL, (509) 375 3809 
I***************************** Abstract ..................................... 
I 
I 
I 
I 
I 

Program calculates populat ion dose comnitments v i a  l iquid pathways: 
d r ink ing  water and a ua t i c  foods. 
83 nucl ides (N1) ana 5 organs (PI )  
In add j t ion  MI d6ses are estimated +or fhe above paths plus shoreline. 
No i r r i g a t e d  t e r r e s t r i a l  foods are considered. 

Four age groups are considered 
Dose factors are those o f  Rig Guide 1.109. 

I**************************** Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I This program was prepared under a contract with an agency o f  the 
I U. S. Government. Neither the agency, Pac i f i c  Northwest-Labratory, 

nor the-author makes any warranty o r  assumes any l e  a1 l i a b i l i t y  o r  I 
I responsibi l i t y  f o r  the accuracy or usefullness of t z i s  program. 
I******************************* Software ................................... 
I Compi l e r  : Microsoft Basic 7.1 
I Libraries: DAB1.LIB & DAB1.QLB 

Supporting Modules: None 
I******************** Update History ****m******c******i*m*************** 

I 20 APR 89 
I 25 APR 89 : 30 MAY 89 

1 JUN 90 
I 14 Nov 90 
I 5 Feb 91 
I 30 Jun 91 : 13 JUl 91 
: 18.Jul 91 

9 Aug 91 
I 11 Nov 91 
I 21 Feb 92 
I 24 Feb 92 ; 16 Mar 92 

22 Apr 92 ; 13 May 92 
9 Jun 92 

10 Aug 92 
I 23 Mar 93 ; 18 Jan 94 

5 Apr 94 
I 10 Nov 94 
I 12 Jan 95 

Run t o  completion 
Corrections made 
F i n d F i  l e  corrected and message improved. 
MI dose addition. 
MISCMOD2 module addi t ion and MI QA r i n tou t  
Release input modified t o  use PARSE5 sub 
Modif ied D i  l u t i o n  calculat ion added debu pr in tou t  f o r  POPDOSE 
Modified Input s e t i  
Set de ta i led  f i l e  f f a g  t o  1 t o  always get f i l e .  
Selects op f i l e  from 1980 t o  1999. 
Setup f i f e  processin change. 
Added A 
R e v i s a e l  read for G E M regeases i n  f i l e .  
Furfher GEM revis!ons. 
Revised POP d i l u t i o n  ca lcu la t ion  using pipf low as basis and using 
CMX t o  indicate Ccinplete M i X i n  i n  stream. Added FEXPOSR parameter. 
Final  parameter check with RG 7.109. Added  MI. holdup f o r  f ish.  
RECIRC(2 added t o  concentration calculat ion. Inadvertently Left  out! 
Added  s i t e -spec i f i c  b iofactors f o r  f i s h  & inver t  input t h ru  REL f i l e .  
Added print out o f  doses by age, path and or an for-QA pr in tou t  
Added s i t e  t o  run l i n e  f o r  s m r y  f i l e .  Add4 copyright notice. 
Minor chan es t o  formatt in A I doses. 
Reformatte% IMAGES a d  $GE% i n  APPENDIX1 f o r  3 s i g  figures. 
Added support f o r  Speci f ic  MI biofactors. 
Set MI dr ink ing  water holdup from 1 t o  .5 day. 

f i l e  f o r  nw CPRD.S&T format. 

I doses & 8 o f  desi n objective. 
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I Input: Setup file text #1 SETFILES 
I #1 IN. SITES 
I text #1 IN .POPS 

Site specific params text 
Po ulatioc distribution 
Refease file text #1 1N.RELS 

Activity input Ci/y release rate 
Water Conc. %f,L 
Dose inrein- 

L Water vol 
L/Y Water flow 

Time S 
input CFS for river; L/y for pipe 

DECLARE SUB APPENDIX1 (HI( ) 
DECLARE SUB FINDFILE (FiiEB ENVS FLGx) I DABl 
DECLARE SUB GETLINE  FILEN NU^ C~SYMBOLS, LINES) I DABl 
DECLARE SUB PARSE2 (COMSTRINGS, MAXARGSZ, DELIMS, NUMARGSZ, ARGSSO) I DABl 
DECLARE SUB MIDOSE (K AS INTE~ER) 

DECLARE SUB POPDOSE (K AS INTEGER) 
DECLARE SUB PUTLINE (FILENUMX 
DECLARE FUNCTION TIMESTAMPS 0 

RECNUMX, LINES, RECLENX) 
DECLARE FUNCTION EXIST% (FILES) I DABl 

I DABl 
ISINCLUDE: IFORMAT.BIl 
I-----,,,,,,-----,,,,,,, Program Constants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CONST FALSE = 0, TRUE = NOT FALSE 
CONST N1% = 83 
CONST J1Z = 160 
CONST P1A = 5 

Nuclides 
I Sectors 
Organs 

CONST COMSYMBOLS = f { ' * l l  

CONST SperD = 86400 
CONST L erFT3 = 28.32 
CONST &EMperREM = 1000 
CONST pCIperCI = 1E+12 pCi/Ci 

CONST SperY = 3.1558E+O$ I S/Y 
I s/d ; L/ft3 
mr em/r em 

CONST MAXRECSZ - 100 
CONST RLENX = 128 
CONST ENVS = TPRD1I 
CONST SETFILES = llNEWCPRD.SET1l I Setup file (New format) . 
SPCES = CHRS(32) I Space 

I OUT.SUMMARYS no. of records 
I OUT.SUMMARYS rec length including cr & lf 
I Envirorqent string containing path to input files 

CONST TdwPOP = 1 * SperD I D. Water holdup for op in sec 24 hr) RG 1.109-69 
CONST TduMI = .5 * SperD D. Water holdup for E1 in-sec (!2 hr) RG 11,.109-69 

CONST T8 = 1 * S e p  I Shore de osition duration in sec ( 4 y) This Study 
CONST FSOLD = log .693 / SperD Soldat sioreline depo. flux (L/m2-s) RG 1.109-14 

CONST TlPOP = 7 * SperD 
CONST TIMI = 1 * SperD I Pop Fish & invert holdup in sec 

I MI Fish & invert holdup in-sec (! d 
7 d) -69 

I' -69 

TYPE OUTRECTYPE 
END TYPE 

REC AS STRING * RLEN 
TYPE TITLES 
END TYPE 

LL AS STRING * 60 
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H9 AS SINGLE 
HI0 AS SINGLE 
DUM AS STRING * 12 

END TYPE 
Global Parameter declarations .................... 

I Bioaccum Factors (nuke, biota) 
I MI Water Concentration (pCi/L) 
I POP Water Concentration (pCi/L) 
I Dose Factors 
I Generic consumption rates (kg/y) 
I Age group fractions 

DIM SHARED HBOD(4 AS SINGLE T Body doses by age group 
DIM SHARED HBONEJ) AS SINGLE I Bone doses by age group 
DIM SHARED HGI(4 AS SINGLE I G I doses by age group 
DIM SHARED HTHY(1) AS SINGLE I Thyroid doses by age group 
DIM SHARED HLIV(4) AS SINGLE I Liver doses by age group 
DIM SHARED HMI(4 20) AS SINGLE 
DIM SHARED HOP(P! 4) AS SINGLE 
DIM SHARED HPO(1Oj AS SINGLE 
DIM SHARED LAMDA(N1) AS SINGLE 
DIM SHARED NUKES(N1) 
DIM SHARED QREL(N1) AS SINGLE 
DIM SHARED RECIRC(N1) AS SINGLE 

I Doses by age group and path-organ 
I Doses by organ and pathway 
I Doses by path-organ 
I Nuclide symbol 
I Decay rates (s-1) 
Release rate (Ci/y) 
Recirculation factor (-) 

DIM SHARED POPSUM, POPDW, SS, SITES, X$, YS 

DIM SHARED OUT.FLAG%, OUT.DETAIL3 
DIM SHARED TITLE AS TITLES 
DIM SHARED CPRDWT AS OUTRECTYPE 
DIM SHARED DOSES AS FILETYPE 

I S m a r y  output file 
I Detailed output file 

DIM I AS INTEGER 
DIM J AS INTEGER 
DIM K AS INTEGER 
DIM ARGSS(25) 
DIM M(4) 
DIM PATHS 4) 
DIM POP(J4) AS SINGLE 
DIM AGE(4) AS STRING * 6 
DIM ORGANS(5 
DIM RELTYPE(4) AS STRING * I 

I Parsed Line argunents 
I MI Mixing ratios for output file 
I Path names 
I Population by sector 
I Age names 
I Or an names 
I Refease type: G E M 

DEF FNBUILDUP L T)  I - - - - - - - - - - -  Shoreline buildup factor 
IF L * T > &,THEN 

FNBUILDU~ = (I - EXPC-L * TI) I L 
ELSE 
END IF 

END DEF 
FNBUILDUP = T 

DEF FNEXPN 2 )  '--------- Exponential of negative argument ----------- 
IF 2 > 86 THEN 
ELSE 
END IF 

EN0 DEF 

FNEXPN = 0 
FNEXPN = EXP(-Z) 

I********* Age rou fraction and generic consumption rates *** RG 1.109-39,40 ******* 
I water, ?resf: fish, salt fish, fresh invert, salt invert. 

FOR I = 1 TO 4 

NEXT 
%%f f : ~$~Eb&!F:N% J ~ ~ ~ k ~ ~ F : ~ ~ ~ 1 ~ ~ ~ ~ k ~ ! F ~ ~ I 1 ' ~ b k s ' l F ~ ~ ~ s 5 f :  % 5 ~ % y ~  511 I 5 ,  . . . . . . . . . . . . . . . . . . . . . .  -___________- - - - -___- - -  -------------- m i  --------------- 
A e Grp fa e waterPoPf f s f f i 8 j water f f s f f i s i S 

DATA I8?nfant1l 0.0?44, 170, 0 0 0 
DATA IIChild $ 0.16 260, 212 212 0133 0133, 
DATA "Teen 0.11?, 260 5.2: 5.2: 0.75: 0.75, 
DATA "Adult I t :  0.709, 370: 6.9, 6.9, 1 1 

1 2 3 4 5  
FOR I = 1 TO 4: READ PATHS(1): 
DATA "D - Wa ter" , #IF 1 sh" I 

FOR I = 1 TO 5: READ ORGANS(1): NEXT 

NEXT 
Inverttt , 11Shore18 
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COLOR 14 1: CLS 
PRINT VSI PRINT : PRINT 
CS = COMMANDS 
IF LEN(CS) THEN 

CALL PARSEZ(CS 10 SPCES, NUMARGSX, ARGSSO) 
SITENUMS = ARGSS 1 5  

r. m r  In = VAL(ARG~S(L) I Site number 
I Nucl 1 de number 

CLDC 
BEEP: ELS : PRINT 
PRINT Pro ram needs comnand line input to run:": PRINT 
PRINT :: CPWDL SiteNumber t NucNumber ]It: PRINT 
PRINT Ex. CPRDL 35 (Normal for Surr 
PRINT It CPRDL 35 56 (For optional I-% pr PRINT : END 

END IF 
-i ntout ) I t  

IF LEN(;ITENUMS) = 1 THEN SITENUMS = W + SITENUMS 
SITENUML = VAL(S1TENUMS) 

CALL FINDFILE(SETF1LES ENVS FLGX) 
OPEN SETFILES FOR INPUT AS #1 
IF FLGX = FALSE THEN G ~ S U B  M~SSGI 

LINE INPUT #I, DUM$ 
DO UNTIL EOF(1) 

CALL GETLINE(1 COMSYMBOLS LS) 
CALL PARSEZ(LS' 6, SPCES hUMX, ARGSSO) 
IF INSTR(ARGSS[I), ~ 1 ~ 0 ~ ~ 1 5  THEN EXIT DO 
SELECT CASE LEFTB(ARGSS(1 1, 3) 

CASE IrYEA" 
CASE "DOS" 

YS = ARGSS(2) 
IN INFANTS = ARGSS 2) + ARGSS 3) 
IN:CHILDS = ARGSS 1) + ARGSS t )  
IN TEENS = ARGSS(L + ARGSS(& 
INIADULTS = ARGSSd) + ARGSS(6) 

CASE "GAM" 
C$SE "JFD" 
CASE "GEN" 
CASE "SIT" 
CASE "POP" 

CASE tlREL1l 

I File not used 
Files not used 

1N.GENERICS = ARGSS(2) + ARGSS(3) 
IN-SITES = ARGSS(2) + ARGSS(3) 
MIDS(ARGSS(31 7 22 ;R;;;8y"S 

MIDS(ARGSS(3) 4 21 = YS 
MIDS(ARGSS(31' 7' 2) = SITENUMS 
IN.RELS = ARGSS(2) + ARGSS(3) 
MIDS(ARGSS(31 4 2) = YS 
MIDS(ARGSS(3)' 7' 2 = SITENUMS 
0UT.SUMMARYS 1 ARGSB(2) + ARGSS(3) 
MIDS(ARGSS(3) 4 2) = YS 
MIDS(ARGSS 3): 7' 2) = SITENUMS 
OUT.DETAIL4 = ARhSS(2) + ARGSS(3) 

IN.POPS = A R G S S ~  

CASE WJM" 

CASE "LIQ" 

CASE "AIR" "CHI" 
CASE ELSE 

Not used 
CLS - BEEP: LOCATE 10 15 
PRINf ::Keyword ARGSS(1)- It ic usEr 
PRINT Check your ;pelling. : 

END SELECT 
LOOP 
CLOSE #I 
OUT.FLAG% = 1 

' PRINT OUT.SUMMARYS 

A.29 

Header 

I Release year yy 

file not understood - - I t  
END 

NUREGICR-2850, Supplement 



Appendix A 

I I F  OUT.FLAG% = FALSE THEN 
I PRINT "DO YOU WISH DETAILED RESULT F I L E  FOR ADULT POP DOSES (N/Y)? 
1 WHILE QS = taa8: QS = INKEYS: WEND: PRINT PS 
1 I F  UCASES(QS) = l l Y l l  THEN OUT.FLAG% = 1 ELSE OUT.FLAG% = 2 

END I F  
. . . . . . . . . . . . . . . . . . . .  Open SUM F i l e  f o r  s p e c i f i e d  R e l e a s e  Type 

RELTYPES(1) = 11G81: RELTYPEF(2) = ltErl: RELTYPES(3) = I8MI1 
FILES = 0UT.SUMMARYS: FLGL = FALSE 
FOR K = 1 TO 3 

TEMP = LENCFILES) 
MIDS(F1LES LEN(FILES), 1) = RELTYPESCK) 

OPEN FILES FOR RANDOM AS #E LEN = RLEN 
EXIT FOR 

I n i t i a l i z e  f i l e  i f  n o  r e c o r d s  a s  a M f i l e .  
PRINT "NO Sl!M f i l e s  f o u n d  f o r  t h i s  site." 
L INE INPUT - -  Do y o u  wan t  G f i l e  c r e a t e d  (Y/N)?"; QS 
I F  UCASES(QS) *> I l Y I  THEN PRINT "End ing  P rog ram ----- 

IF EXIST%(~ILES) THEN 

ELSEIF K = 3 THEN 
I - - - - - - - - -  

*Q************* 

I: END 

MIDS(F1LES LEN(F1LES) 1 RELTYPES(1) 
OPEN FILES'FOR RANDOM AS $2=LEN = RLEN 
I F  LOF(2) = 0 THEN 

FOR I = 1 TO MAXRECS 

NEXT 
END I F  

CPRDOUT.REC = SPACES(RLEN): PUT #2, I ,  CPRDOUT 

END I F  
NEXT 
WT.SUMMARYS = FILES 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Input SSD F i l e  r e c o r d  ........................... 
FILES = IN.SITES 
CALL FINDFILECFILES ENVS FLG%) 
OPEN FILES FOR INPUT AS #I LEN = 2048  
IF FLGX = FALSE  THE^ G O S U ~  MESSGI 

1 Header L INE INPUT #1, LS: 
PRINT LS 
DO UNTIL EOF(1) 

CALL PUTLINE(2, 15, LS, RLEN) 

CALL GETLINE(1 COMSYMBOLS LINES 

I F  INSTR(ARGSS(1) "E6F" THkN E X I f  DO 
CALL PARSE~WAES, 22 s p c i s  NUMk A R G S S ~ )  
I F  SITENUMY. = V A L t A R d ) )  THEN EXIT DO 

LOOP 
I F  SITENUWL <> VAL ARGSS(1)) THEN 

CLS - LOCATE 5 
PRINf 1 t S i t e  Nunb6r  18; SITENUM%; 11 not i n  f i l e  11; FILES; 

END I F  
CLOSE #1 
PRINT ARGSSCI), ARGSS(Z), ARGSS(3) 

Check F i l e  a n d  T r y  Again.": END 

1 

* LperFT3  * SperY 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

S i t e  number 
Add s i t e  
Add s t a t e  
S a l i n i t y  f l a g  CF, S, E) 
D i l u e n t  type (R L 0 E, G) 
Ave rage  R i v e r  f ( o w ' c o h v e r t e d  f r o m  c fs  t o  L / y  
Mixin r a t i o  f o r  d. w a t e r  
Pop. F r a c t i o n a l  E x p o s u r e  t o  a q u a t i c  f o o d s  
Consumpt ion  f l a g  o r  r a t e  or  h a r v e s t  f o r  fish, C 2  
Mixing r a t i o  f o r  f i sh  
C q n + m p t i o c  f l a g  qr r a t e  o r  h a r v e s t  f o r  invert, C3 
Mixing r a t i o  f o r  invert 

I M I  m i x i n g  r a t i o s .  
I D. Wate r  
I F i s h  

I n v e r t  
1 S h o r e l i n e  

CLS - COLOR 11, 3: PRINT SPACES(80). 
PRIN f  TAB(15). I I E x e c u t i n  CPRDL for '11: 
COLOR 14, 3: 'PRINT SITE& PRINT . C6LOR 14, 1 ' 

LOCATE 1, 1 
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FLG% = FALSE: I = VAL MIDS(FILES, LEN(FILES1 - 8, 2)) - 1 
Search for f 1 le from 1680 to 1999 
DO UNTIL FLG% > 0 OR I > 99 The year 99 is final year of search 

I = I + l  
MIDS(FILES, LEN(FILES1 - 8, 2) = LTRIMS(STRS(1)) 
FS = FILES 
CALL FINDFILECFS, ENVS, FLG%) 

LOOP 
IF FLG% = FALSE THEN GOSUB MESSGl 
OPEN FILES FOR INPUT AS #1 LEN = 1024 
LINE INPUT #I, LS: CALL PUTLINE(2, 16, LS, RLEN) 
23 = 11 
LINE INPUT #1 PS: CALL PUTLINECZ, 27, (PSI, RLEN) 
POPDU = VAL(MfDS(PS 1 I O )  
FOR J = 0 TO J 1  - 16 SfEP 1& 

LINE INPUT #1 LINES 
FOR I = 1 TO 10 
21 = I * 12 - 3 
POP(J + I )  = VAL(MIDS(LINES, 21, 23)) 

NEXT I 
NEXT J 

I Main header 

Drinking water population 

FILES = IN-RELS 
CALL FINDFILE(F1LES ENVS FLG%) 
OPEN FILES FOR INPUT AS #1 LEN = 1024 
I F  FLG% = FALSE  THE^ GOSUS MESSGI 

LINE INPUT #1 LS: CALL PUTLINE(2 17 LS RLEN) 
INPUT #1 

LINE INPUT #1 LS 
LINE INPUT #1: LS 

BUM8 DUMS, POPFACTOR, FlOUPfPE, 'MUH 
TUH = M W C ~  .060001 

DO UNTIL EOF(1) 
CALL GETLINE(1 COMSYMBOLS LINES) 
I = VAL(ARGSS(1 ) 

QREL( I )  = VAL(ARGSS(6) 
IF RECIRCCI) = 6 THEN RECIRCCI) = 1 
IF NUMARGS% > 7 THEN 

CALL PARSEE(LI~ES, 11 , SPC~S, NUMARGSX, 
NUKES( I = A R G S L )  
RECIRC(I) = VAL A R G S S A )  

IF NUMARGSREL% 10 THEN NUMARGSREL% 
BIOFAC( I 1) = VAL(ARGSS(8)) 
BIOFAC(1: 2) = VAL(ARGSS(9)) 

END I F  
IF NUMARGSX > 9 THEN 
NUMARGSREL% = 10 
BIOFACCI 3) = VAL(ARGSS(101) 
BIOFAC(1: 4) = VAL(ARGSS(11)) 

END IF 
L W P  

, ARGSS 

= 8  

Header 
Flowpipe in L/y 

I Convert to terrawatt-hr 

Nuclide nunber 
' Release Nucl'de sP1 ( i/y) 
I Recirculation 
Default recirc. 
Uhen no special MI biofactors set to 8 
Site specific POP fish biofactor 
Site specific POP invert biofactor 

Site specific MI fish biofactor 
Site specific MI invert biofactor 

CLOSE #I: 
I , , , , , , , - , , , - , , ,  

PRINT FILES; FILE READ IN * * * *I# 

Correct populations for current year 
POPDU = POPDU * POPFACTOR 
POPSUM = POPSUM * POPFACTOR I Current D. water pop. 

I Current total pop. 
I , , , , , , - - -  Select Shoreline factor for the water bodies --- RG 1.109-15 ----------- 

I Canal 
I River & Estuary 
I Lake 
I Ocean or Bay 
Other -- Tidal Basin, etc. 

I , - , , , , , , , , , , . . , , , ,  

I 

Select di lution flows (L/y) 
Notes: Uhen mixing ratios are designated CMX (Complete MiXing in stream) then river or 
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I 
I 

I F  
IF 
IF 
IF 
IF 
IF 
I F  
IF 
IF 

estuary flows used-for-dilution. 
the pipe flow as dilution flow. 

Otherwise the mixing ratio given is used with 
(WCS = llC1l for canal - no river flow needed. Ex.: Haddam Neck) 

FLOWPIPE = 0 THEN GOSUB MESSG2 
(UCASES(WS) = IIRtl OR UCASES(WS) = [IE1l) AND FLOWRIVER = 0 THEN GOSUB MESSG3 
INSTR(UCASES(M1MIS) I1CMXl1) THEN MlMI = FLOWPIPE / FLOWRIVER ELSE MIMI = VAL(M1MIS) 
INSTR(UCASES(M2MIS): I1CMXt1) THEN M2MI = FLOWPIPE / FLOWRIVER ELSE MZMI = VAL(M2MIS) 
INSTR(UCASES(M3MIS), llCMX1l) THEN M3MI = FLOWPIPE / FLOWRIVER ELSE M3MI = VAL(M3MIS) 
INSTR(UCASE$(M4MIS), llCMX1l) THEN M4MI = FLOWPIPE / FLOWRIVER ELSE M4MI = VAL(M4MIS) 
INSTR(UCASES(M1S) WlX1I) THEN MI = FLOWPIPE / FLOWRIVER ELSE MI = VAL(M18) 
INSTR(UCASES(M2S): llCMX1l) THEN M2 = FLOWPIPE / FLOWRIVER ELSE M2 = VAL(M28) 
INSTR(UCASES(M3$), IICMXII) THEN M3 = FLOWPIPE / FLOWRIVER ELSE M3 = VAL(M38) 

I - - - - - - -  Concentrations at outfall (pCi/L) 
FOR I = 1 TO N1 

IF PRELCI) THEN 
CONCMI(1) = PREL(1) * RECIRUI) / FLOWPIPE * pCIperCI 
CONCPOP(1) = QREL(1) * RECIRC(1) / FLOWPIPE * pCIperCI / mREMperREM I Accounts for dose factors being 

in mrem 
END IF 

NEXT I 
I************************** Input IN.GENERIC$ file ........................... 

FILES = IN-GENERICS 
CALL FINDFILECFILES ENVS FLG%) 
OPEN FILES FOR INPUT AS #I 
LINE INPUT #I LS: CALL PUTLINE(2, 18, LS, RLEN) I Header 
LINE INPUT #I: LS 
LINE INPUT #I LS 
FOR I = 1 TO kl 

I F  FLGX = FALSE  THE^ GOSUS MESSGI 

LINE INPUT #I LINES 
I F  PREL(I) > 6 THEN 

LAMDA(1) = VAL(MIDS(LINE$, 14, 10)) I Decay rates 
I - - - - - -  Use generic values when no site specific values found in REL file 

IF UCASES(SS) = llS1l THEN # POP Salt biofactors 

ELSE 

END IF 

I F  BIOFAC(1 1) = 0 THEN BIOFAC(1 1) = VAL(MIDS(LINES, 77 9 ) )  I Fish 
I F  BIOFAC(1: 2) = 0 THEN BIOFAC(1: 2) = VAL(MIDS(LINES, 86' 9 ) )  I Invert 

IF BIOFAC(1 1) = 0 THEN BIOFAC(1 1) = VAL(MIDS(L1NES 105 9 ) )  I Fish 
IF BIOFAC(1: 2) = 0 THEN BIOFAC(1: 2) = VAL(MIDS(L1NES: 114: 9 ) )  I Invert 

. I POP Fresh factors 

END IF 
NEXT I 
CLOSE #I: PRINT FILES; II FILE READ IN * * * *I1: PRINT 

(*************** Write Liquid path parameters to sumnary file ***************** 

Site: II + SITES 
DS = ITPRDL was last run: II + TIMESTAMPS + It 

CALL PUTLINE(2, 2, DS, RLEN) 
LLIS =llST\S(POPFACTOR) + 
LLzS = STRS(M1) + 
LL38 = STRS(FSH0RE) + II 
LLS = LLIS + LL2S + LL38: 

from II + RIGHTS(VS, 21) + II with Conand tine: + CS + 'I 

[I + SS + It 

It + STRSCTUH) + 

II + WS + 
+ STRS(MZ) + II 

It + STRS(FLOWP1PE) + II + STRS(FLOWR1VER / LperFT3 / 
SperY + 

11 + XS + II II + YS + 
II + STRS(FEXP0SR) 

II + STRS(M3) + 

CALL PUTLINE(2, 70, LLS, RLEN) 

PRINT #2 SPACES(RLEN1- - PUT #2 79 PRINT #2' USING I!## PA"' RECIRCtI RECIRC(11 RECIRC(13)- RECIRC(14 - RECIRC(16 - RECIRC(17); 
PRINT #2' USING I~#"#'"''''' I1i RECIRC(22j; RECIRC(33j; RECIRC(565; RECIRC(685; RECIRC(7bJ; 
PUT #2, $9 
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I F  NUMARGSREL% > 9 THEN 
ELSEIF NUMARGSREL% > -/-THEN 
ELSE 
END IF 
CALL PUTLINE(2, 71, LLS, RLEN) : PRINT LLS 

FOR K = 1 TO 4 

LLS = "Note: 
LLS = "Note: 
LLS = IINote: 

Different site-specific biofactors used for POP and MI." 
Same site-specific biofactors used for POP and MI." 
Generic biofactors used." 

I***************** Calculate doses for the four age groups ***************e** 

I-- , , , , , , , , , , ,  Select dose factor file name 
SELECT CASE K 

CASE 1 
CASE 2 
CASE 3 
CASE 4 

LIS = 1N.INFANTS 
LIS = 1N.CHILDS 
LIS = 1N.TEENS 
LIS = 1N.ADULTS 

END SELECT 
I - , , , , , , ,* , -  Perform calculations 

I Read in dose factors 
I MI dose calculation 
I Pop dose calculation 

FOR K = 1 TO 4 
CASE 1 
CASE 2 
CASE 3 
CASE 4 

END SELECT 

SELECT CASE K 
LIS = l1INFANTtI 
LIS = nTHILDtt 
LIS = 11TEEN18 
LIS = llADULTtl 

I - . - - - , , , * ,  Sum doses over age groups 
T2 = T2 + HBOD(K) 
T4 = T4 + HTHYCK) 
T5 = T5 + HBONECK) I Bone 
T6 = T6 + HLIV(K) I Liver 

I T. body 
I Thyroid 

T3 = T3 + HGI(K) I GI 

NEXT K 
PRINT #2 SPACESCRLEN). - PUT #2 46 
*PRINT #2' USING 158; TZ;'T3; T4; T51 T6; 
PUT #2, 46 
LLS = "TOTAL POPULATION CONSIDERED: DRINKING WATER:" + STRS(P0PDW) + 
CALL PUTLINE(2, 72, LLS, RLEN) 
M(1) = MIMI: M(2) = M2MI: M(3) = M3MI: M(4) = M4MI 
FOR J = 0 TO 3 

I Pop totals 

AQUATIC + STRS(P0PSUM) 

NEXT J 
CALL APPENDIXI(HMI0) 
IF 171 > 0 THEN 
LPRINT 
LPRINT IISITE: II; SITES; RUNTIME: a; TIMESTAMPS; SS; I t  I t ;  US: LPRINT 
LPRINT 
LPRINT II Path T. Body GI LLI Thyroid Bone L i ver" 
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LPRINT 
FOR P = 1 TO 4 Age roup 
TTBOD = 0: TGI = 0: TQHY = 0: TBONE = 0: 
LPRINT AGES(P 
FOR J = 0 TO 4 
K = 5 * J  
LPRINT USING 123- PATHS(J + 1)- 
LPRINT USING 1216. HMI(P 
TTBOD = TTBOO + H(;II(P K'+ 1) 
TGI = TGI + HMI(P K 2) 
TTHY = TTHY + H M I ~ P  K + 3) 
TBONE = TBONE + HMI(P K + 4) 
TLIV = TLIV + HMICP, k + 5) 

I Path 

K + ?I ;  HMI(P, K 

NEXT 
LPRINT 
LPRINT USING 163; TTBOD; TGI; TTHY; TBONE; TL 
LPRINT : LPRINT 

NEXT 
LPRINT 

END IF 

TLIV 

+ 21; 

.IV 

= o  

HMI (P, K + 3); HMI(P, K + 4 ) ;  HMI(P, K + 5) 

CLOSE - PRINT - PLAY "L1603EC11 
PRINT bUTPUT FiLE In- OUT.SUMMARY3- I t  CLOSED * * * * * * * * * * * * * * *)I 
IF OUT.FLAG% = 1 THEk PRINT OUT.DEtAIL3; II CLOSED * * * * I s  
PRINT : PRINT CRN3 : PRINT 
END 

I Header 

FILE3 = LIS 
CALL FINDFILE(FILE3 ENVS FLG%) 
OPEN FILE3 FOR INPUT AS #I LEN = 2048 
LINE INPUT #I LS- 
LINE INPUT # I '  L3 
LINE INPUT #1' L3 
LINE INPUT # I J  L3 
FOR I = 1 TO k l  

I F  FLGX = FALSE  THE^ GOSUS MESSGI 

LINE INPUT'#I' LS' 
CALL PUTLINE(2, 17 + 2 * K, L3, RLEN) 

LINE INPUT # I  LINE3 
IF Q!%f1'6; ! ;i&ID3(LINE3, 17, 7)) I Shore 

FOR J 4 0 TO 4 

NEXT J 
Z1 = 79 + 9 * J: 22 = 78 + 9 * (J + 1): 23 = 22 - Z1 + 1 
DF(1, J + 1) = VAL(MIDS(LINE3, 21, 23)) Ingestion 

END IF 
NEXT I 
CLOSE #I:  PRINT FILES; FILE READ IN * * * *I1; 

RETURN 
I********c********************** Messages ................................... 

FILE3 = LIS 
CALL FINDFILE(FILE3 ENVS FLG%) 
OPEN FILE3 FOR INPUT AS #I LEN = 2048 
LINE INPUT #I LS- 
LINE INPUT # I '  L3 
LINE INPUT #1' L3 
LINE INPUT # I J  L3 
FOR I = 1 TO k l  

I F  FLGX = FALSE  THE^ GOSUS MESSGI 

LINE INPUT'#I' LS' 
CALL PUTLINE(2, 17 + 2 * K, L3, RLEN) 

LINE INPUT # I  LINE3 
IF Q!%f1'6; ! ;i&ID3(LINE3, 17, 7)) I Shore 

FOR J 4 0 TO 4 

NEXT J 
Z1 = 79 + 9 * J: 22 = 78 + 9 * (J + 1): 23 = 22 - Z1 + 1 
DF(1, J + 1) = VAL(MIDS(LINE3, 21, 23)) Ingestion 

END IF 
NEXT I 
CLOSE #I:  PRINT FILES; FILE READ IN * * * *I1; 

RETURN 
I********c********************** Messages ................................... 
MESSGI : 

BEEP: CLS : LOCATE 10, 15 
COLOR 4 ,  3 
PRINT 11 <<<<<<<<<<<< FATAL ERROR >>>>>>>>>>>> l1: PRINT : PRINT 
COLOR i', 0 
PRINT FILE II- FILES. It NOT FOUND !!!!!I1: PRINT 
PRINT co y-fiIe to either current subdirectory grll 
PRINT S u b i  rectory indicated by environment string (CPRD)." 
PRINT : PRINT : PRINT : CLOSE : END 

RETURN 
MESSG2: 

BEEP: ELS : LOCATE 12 1 
PRINT No dose calculition pssible-:- Pipe Flow 9 0: Program akortedll 
PRINT I t  Check REL file for t is site if site has liquid releases. 
PRINT : PRINT : PRINT : CLOSE : END 

RETURN 
MESSG3: 

BEEP: ELS : LOCATE 12 1 
PRINT No dose c a l c u l h o n  qssible--- River Flow 0. Program aborted." 
PRINT Is Check SSD file for &is site. Site should have river or estuary flow." 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
$UB APPENDIX1 (HMIO) 5 Apr 94 

I Dose comnitments for Appendix I for printout file 
I HMI(agegroup, pathorgan) Max Indiv. dose INPUT 

SHARED AGE() AS STRING * 6, ORGANSO 

I mrem/y RG 1.109-9 
I mrem/y RG 1.109-9 

CONST HTBODAPPI = 3 
CONST HOR.GAPP1 = 10 
IMAGE13 = "A p1-Water ##.#jYAAA ##.#w"-" ###.##A ##.WAAA ##.WAAA 
IMAGE23 = IIAppI-Water ##A#-,, ##.WAAA ##.WAAA ##.WAAA% ##.WAAA ##.WAAA ##.MA,,, 

Direct & ingestion dose (Adult) to total Body . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

###.WA \ e\ \I# 

##.PA^"% \ \ \ \I1 

I 

I Drinkin water 
I Shoreline 
Fish & !!hellfish 

' HTBODTOT = HTBODDW + HTBODFS + HTBODSH I Total 

I Ingestion dose to Organ --_--________--_________________________-"--------- 
I From D. water, fish, and invert. 
I Max total found for an age group and organ. 

HTMAX = 0 
FOR K = 1 TO 4 

FOR J = 1 TO 5 
HTOT = HMI(K J) + HMI(K, J + 5) + HMI(K, J + I O )  
I F  HTOT > H T ~ A X  THEN 
HTMAX = HTOT 
KMAX% = K: JMAX% = J 

Max organ dose 

END IF 
NEXT 

NEXT 
HDW = HMI(KMAX% JMAX%) Drinking-water 
HFS = HMI(KMAX%' JMAX% + 5) + HMI(KMAX%, JMAX% + IO)  I Fish 8 invert 
ORGANS = ORGANS[ JMAX%) I Max. organ 

' AGES = AGES(KMAX%l I Max age group 
I PRINT HDW; HFS; HTMAX, AGES, ORGANS 
I - - - - - - - - - - - - - - -  Percents of App. I Design Objective 

PTBOD = HTBODTOT / HTBODAPPI * 100 
PORG = HTMAX / HORGAPPI * 100 
PRINT #E SPACES(RLEN)- - PUT #2 29 
IF (PTB06 < 999) AND (POiG < 9995 THEN 
ELSE 

END IF 
PUT #E, 29 

PRINT #2, USING IMAGEIS; HTBODDW; HTBODFS; HTBODSH;. HTBODTOT; PTBOD; HDW; HFS; HTMAX; PORG; AGES; ORGANS; 
PRINT - PRINT "Large App-I doses ... Percents = It- PTBOD PORG 
PRINT k, USING IMAGE28; HTBODDW; HTBODFS; HTBODSH; hTB0DTOf; PTBOD; HDW; HFS; HTMAX; PORG; AGES; ORGANS; 

I PRINT #2 SPACESCRLEN : PUT #2 91 
' PUT #2, $1 
' PRINT #E' USING IMAGE&; PGAM; PBET; PTBOD; PORG; 

NUREG/CR-2850, Supplement A.36 



SHARED FLOWPIPE FSHORE 17% W$ 
SHARED MIMI, M241, M3MI: M4Mf 
STATIC OFFSET% 
DIM I AS INTEGER, J AS INTEGER, P AS INTEGER 

I 

I F  UCASESCp) = Wt THEN 
ELSE 
END IF 

I - , . . - ,  If no M I  site specific biofactors, 
IF BIOFAC(1, 3) > 0 THEN BFish = BIOFAC(1 3) ELSE BFish = BIOFAC(1 
I F  BIOFACCI, 4) > o THEN BInvert = BIOFAC~I, 4) ELSE BInvert = BIOFACCI, 2) 

OFFSET/. = 8 I Salt 
OFFSET% = 7 I Fresh 

then use POP factors 

1) 

I - - - , . .  Calculate activity ingestion and shorline exposure 
El = CONCMI(1) * MIMI * RCONS(K 6) * FNEXPN(LAMDA(1) * TdwMI) 
E2 = CONCMI(1) * MWI * BFish *'RCONS(K OFFSET%) * FNEXPN(LAMDA(1) * TIMI) 
~3 = CONCMI(I) * M ~ M I  * BInvert * R C O N ~ K  OFFSET% + 2) * FNEXPN(LAMDA(I * TIMI) 
E4 = CONCMI(1) * M4MI * FSOLD * FNBUILbUP(LAMDA(I), T8) * RCONS(4, 11) * FSHORE 

I D, water (pCi/y) 
I Fish (pcify) 
I Invert, fpci/y) 

S ore 
(pCi -h/m2) 
I - - - -  Calculate ingestion-doses from each nuclide and each of 5 organs 

plus direct shoreline dose to T. Body. 
FOR P = 1 TO PI 

HOP(P, 1) = El * DF(1 P) D. water (mrem) 
HOPCP, 2) = EP * DF(I' PI 
HOP(P, 3) = E3 * DF(I: P) 

I Fish 
Invert 

NEXT P 
HOP(1, 4) = E4 * DF(1, 6) Shore ( T. Body only) 

I - - - - . .  Sum doses over nuclides for each organ & for 0. water and aquatic foods 

HMI(K, 16) = HMI(K, 16) + HOP(1, 4) 

' D. Water 

Invert 

I Shore ( T .  Body only) 

I,....,.. Debug printout of parameters for the I7 nuclide -------- 
I Skipped when I7 i s  zero. 
I 
I 
I 

17% = 56 I 1-131 
17% = 17 CO-60 
17% 70 I CS-137 

IF I = 17% THEN 
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) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

$UB PUTLINE (FILENUM%, RN%, LLS, RECLEN%) STATIC I 5-JUL-90 
I Puts line LLS of length RECLEN to random file record 

FILENUM% = File number 
RN% = Record Number 
LLS = Character strin 
RECLEN% = Length of recod 

INPUT 
INPUT 
INPUT 
INPUT 

CPRDOUT-REC = SPACES(RECLEN%) 
IF LEN(LLS).> 0 THEN LSET CPRDWT.REC = LLS 
PUT FILENUMX, RNA, CPRDWT 
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I 
I 
I 
I 
I 
I 

I 

I AIRGAMMA-BAS (AG.BAS) 1 

Author: D. A. Baker, PNL . Date 29 JUL 91 
Contact: D. A. Baker, PNL, (509) 375 3809 

I g a m a  dose from chronic release of noble gases 
tall stacks using site JFD and dose integral 

I 
1 
I 
I 
I 

I 

The author and his employer make neither any warranty nor representation, 
expressed or iT!ied, with respect to the accuracy, cqTleteness, o r  
usefulness of t i s  program; or asyne any liabili y wit- respect to 
the use of, or for damages resulting from the use of this program. 

CONST VERDATES = "Air G a m a  22-NOV-94" 

Modules needed: None 
Libraries needed: DAB1.LIB & DAB1.QLB 

I 
I Update History 
I 

1 Aug 91 Completed debuggin .program so it will run to completion. Results 
13 Aug 91 
20 Aug 91 Added DINTHAMAWI SUB 
26 Aug 91 Added Sensor Level corection; XOQ calculstion 
5 Sep 91 Added Total body dose 
7-9 Sep 91 Skin doses added and semi-infinite plume doses. 
10 Se 91 Terrain height added. 
11 SEE 91 Spurious minus sign in-gama dose P deca exponential. Corrected 
25 SEP 91 Added open terrain recirculation factor runction. 
2 OCT 91 Added sub MIXEDMODE 
18 Apr 9 2  Added write to SUM file. 
29 Apr 92 Revised subs JFD READJFD, FSLC 
30 Apr 92 Set HOURS to 8766 
5 May 92 Revised writes to'SUM file to use 2 records: Site-Boundary & Res. 
12 May 92 Corrected array ET 1 to function of s eed AND stability. 
4 Aug 93 Optional read in 06 XOP input files wlen indicated in setup file. 
7 May 94 Corrected speeds count for ex Licit c a l w  for READXOQ-in 
22 Nov 94 Cleanup. Corrected bug in UBAg calculation. Did not inc%e gnd. 

not confirmed. Pafisades 87 REL and 89 JFD used as test. 

Parameter 
Rise sub revised. Wake correction added..Dose corrections. 

if 0 

__ ~ ~ 

I Comnand line input: 

I ex. AG 62 SB 1200 SSW M or AG 62 RES 1300 NU E 

I >AG SiteNum Location Distance-meters Direction RelType 
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I F i  Les 
I 
I _ _ _ _  Descript ion - - - - - - -  - -  Type - -  Number -- Name - -  

Input : Setup f i l e  f o r  input f i l e s  
Abundance x Energies 
Airborne releases . .~~~~ 
Generic parameters f o r  Lambdas 
Jo in t  Freq. D is t r ibu t ion  (ASCRN) 

o r  XOQ input f i l e  
Output: Pr in te r  output 

Dose sumnary f i l e  Random 2 0UT.SUMMARYS 
I 

I In ternal  Standard Uni ts  --i 
I 

Length 
Mass 
Time 
Area 
A i r  volume - 
L iqu id  volume - 
A c t i v i t y  
Dose 

meter 
kilogram 
second & DAY 
square meter 
cubic meter 
1 i t e r  
cur ie  
rad 

I D A B l  
I DABl  

I D A B l  
I D A B l  

I HSENSOR!) 

DECLARE SUB MESSAGES (MNUM% B! A!, AS, 88) 
DECLARE FUNCTION MINSNG! (A! B!) 
DECLARE SUB MIXEDMODE (UO! b! ET!) 
DECLARE FUNCTION OPENTERRAf N! (DISTANCE! 1 
DECLARE SUB PARSE2 (COMSTRINGS, MAW\RGS%, DELIMS, NUMARGS%, ARGSSO) 

I DABl 

I D A B l  

DECLARE SUB PASQUILL (PC% DISTANCE! SIGZ!) 
DECLARE SUB PUTLINE (FILE~UM% RN% LLS RECLENX) 
DECLARE SUB READJFD (FILENUM~ LIN~NUMXI 
DECLARE SUB READXOQ ( FI LENUMXI 
DECLARE FUNCTION TIMESTAMPS 0 
DECLARE SUB RISE (STAB% X!, UUIND!, UO!, DIAM!, HPR!) 

DECLARE FUNCTION FORMATS (BYVAL V! I FORMS) 
I D A B l  

' FALSE = 0, TRUE = NOT 
' ONE! = 1! 
' ZERO% = 0 
' P I  = 3.141593 
' CMperM = 100 
' M erMILE - 1609! 
' ' SECperHR876z600 HperY = 
' HperD = 241 
' S erD = 86400 
' P h p e r C I S  = 31700 

FALSE 

Conversion fac to r  
Conversion factor  
Conversion factor  
Conversion factor  
Conversion factor  
Conversion factor  
Conversion factor  

.NNE.NE .ENE.E .ESE,SE .SSE.S .SSU.SU .USW.U .UNW.NU .NNW" 
1 Val id  comnent symbols f o r  data f i l e s .  CONST DSTRINGS = 

CONST COMSYMBOLS 'C:*" 
CONST MAXNUCS = 83 
CONST MAXSPEEDS = 15 
CONST MAXDIRS = 16 
CONST MAXSTABS = 7 

NUREGICR-2850, Supplement 

I Program l i m i t  f o r  nuclides 
I Program l i m i t  f o r  speed classes 
I Program l i m i t  f o r  d i rect ions 
I Program l i m i t  f o r  s t a b i l i t y  categories 
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CONST MAXEGROUPS = 6 
CONST ENVS = mlCPRDtl 
CONST RLEN% = 128 
CONST FSHIELD = .7 
CONST DENSAIR = .00129 
CONST DENSDEPTH = 5 

Program l i m i t  f o r  gama energy groups 
SUM f i l e  record length 

I Environmental var iab le -- optional 

Total bod shielding factor, RG 1.109-68 
A i r  Densixy g/cm3 
1 g/cm3 t i s h e  density x 5 cm depth (g/cm2), RG 1.109-20 

CONST SETF 1 LES = tlNEUCPRD . SETtm 
SPCES = CHRS(32) 

I Setup f i l e  (New format) 
Space as data value delimeter f o r  parse rout ine 

I--------------------------- Type Def in i t ions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TYPE OUTRECTYPE 
END TYPE 

REC AS STRING * RLEN 

D I M  
D I M  
D I M  
D I M  
D I M  

D I M  
D I M  
D I M  
D I M  
DIM 
D I M  

D I M  
D I M  
D I M  
DIM 
D I M  
D I M  

D I M  
DIM 

AECMAXEGROUPS MAXNUCS) 
DFBETAIR(MAXNI~CS) Dose factor f o r  !eta-air, 
DFBETSKINCMAXNUCS) Dose factor  f o r  Beta-skin 
DFGAMAIR(MAXNUCS) Dose factor  f o r  Gama-Air 
DFBody(MAXNUCS) 

Abundance x Ener y f o r  energy group and nuclide, MeV 

I Dose factor  f o r  Gama-TotAl-Body, 

DGAMSHRT(MAXNUCS) 
DBODSHRTWXNUCS) 
DBETSHRT(MAXNUCS) 
DSKNSHRT(MAXNUCS1 

Total a i r  gama dose mrad 
I Elevated g a m  dose 'mrad 

Ground g a m  dose, &rad 
I T a l l  Stack A i r  amna dose mrad/y 

T a l l  Stack Tota? Body mr&n/y 
, Tal 1 Stack Skin dose, 'mrem/y 

Short Stack A i r  amna dose, mrad/y 
Short Stack Totaf Body dose, mrem/y 

I Short Stack A i r  Beta dose, mrad/y 
Short Stack Skin dose, mrem /y 

ET(MAXSPEEDS MAXSTABS) 
FREIXMAXDIRS: MAXSPEEDS, MAXSTABS) 

I Frequency f o r  direct ion, speed, and s t a b i l i t y  

FCALMWAXSTABS) 
LAMDA(MAXNUCS) 

D I M  GAMTISSUE(MAXNUCS) 
DIM GMU(MAXEGROUPS) 
D I M  MUA!(MAXEGROUPS) 
D I M  NUKES(MAXNUCS) 
D I M  QREL(MAXNUCS) 
D I M  TOT(MAXSTABS) 

I Frequency o f  calms 
I Decay constant, l / s  

I Product o f  g a m  dose and t issue absorption factor, mrad 
I Mass absorption Coef., l / m  
I Energy attenuation Coef., l / m  
I Nuclide s 
I Annual Re?%: C i /  

Total calms, h; o r  z 
D I M  TOTALSTAB(MAXSTABS) 
DIM TTI(MAXSPEEDS) 
D I M  TTE(MAXSTABS) I 
D I M  TELEV(MAXSTABS), TGNDCMAXSTABS) 
DIM U(MAXSPEEDS1 

I Hours or  X f o r  each s t a b i l i t y  class 

I Average o f  speed class. m/d & m/s  
DIM UMAXOlAXSPEEDS) 
DIM UC(MAXSPEEDS MAXSTABS) Speeds corrected f o r  l eve l  m/s 
D I M  UELEV(MAXSPE~S MAXSTABS) 
DIM UGND(MAXSPEEDS, 'MAXSTABS) 

I Max. o f  speed class, m/d 
I Speeds corrected f o r  elevated Level , m/s  
I Speeds corrected f o r  ground (lorn), m/s 

DIM UMIN MAXSPEEDS) I Min. o f  speed class m/d 
D I M  WS(26) I Array o f  words from'parsed s t r ings  

FOR K = 1 TO MAXEGROUPS: READ GMU K): NEXT 
DATA 0.01 73, 0.01 23, 0.0095, 0. OO7i, 0.0062, 0.0054 

I---- Linear energy absorption coeff icient, l / m  
FOR K = 1 TO MAXEGRWPS: READ MUA! K : NEXT 
DATA 0.00323 , 0.00381 , O.OD378, 0.0631, 0.00315 , 0.0029 

1 Notes: Coef f ic ients  iven in the l i t e r a t u r e  in  units o f  cm2/g. Here m u l t i p l i e d  by 
a i r  densi ty  ?.29E-3-g/cm3 and 100 cm m t o  i v e  i t  i n  u n i t s  o f  l/m. r Values are fo r  energies of .15, .4, .k, 1.95, 1.75, & 2.25 MeV . 
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DEF FNEXPN 2) I - - - - - - - - -  Exponential of negative argument ----------- 
IF 2 > 86 THEN 
ELSE 
END IF 

END DEF 

FNEXPN = 0 
FNEXPN = EXP(-Z) 

. . . . . . . . . . . . . . . . . . . . . . . . .  Cornand Line and KB Input ......................... 
COLOR 14 1: CLS 
D2S = TIAESTAMPS 
PRINT VERDATES, D2S: PRINT 

'tlGOTO SKIP I Remove remark symbols for testing 
IF LEN(COMMANDS1 THEN 

CS = COMMANDS 
CALL PARSEE(CS, 10 SPCES, NUMARGS%, US()) 
I F  NUMARGS < 5  THE^ 

PRINT "Enter 5 Comnand Line Arguments11 
END I F  
SITENUMS = WS(1 . I Site nunber 
LOCATIONS = US($) I Location: S or R 
DISTANCES = WS(3): 
LSET DIRECTIONS = WS(4) 
RELTYPES = WS(5)  
CLS : GOSUB MESSGZ: GOTO FINISH 

CLS - PRINT - 
GOSUi MESSGZI GOTO FINISH 

X = VAL(D1STANCES) 
I Release type: M or E 

ELSE 
END IF 

SITENUM = VALCSITENUMS) 
SITENUMS PRINT C$- 11---11- 

I F  L E ~ S I T E N ~ M S )  = 1 THEN SITENUMS = 1 1 0 ~ ~  + SITENUMS 

I - - - - - -  Enter Open terrain Flag 
PRINTII: PRINT "DO you want open-terrain correction (Y/N) (No is default)? 81; 
QS = - WHILE QS = I r l c :  QS = INKEYS: WEND: PRINT 

END IF 
IF UCAS~S(QS) = 1 1 ~ 1 1  THEN 

FLGOPENTERRAIN% = TRUE: PRINT "Open Terrain it is!" 

Test Parameters s 
SITENUMS = 110511 
RELTYPES = I1E1l 

I DISTANCES = Il569": X = VAL(D1STANCES) 
I DIRECTIONS =ll;;lll 
I LOCATIONS = 

I - - - - -  Rotate Receptor direction 180 deg to point where wind blowing from 
J = INSTRCDSTRINGS, DIRECTIONS) \ 4 + 1 
IF J < 9 THEN 
ELSE 
END I F  

# Receptor direction no. 
JDIREC = J + 8 I Wind direction no. 
JDIREC = J - 8 

CALL FJNDFILE(SETF1LES ENVS, FLG%) 
IF FLGA = FALSE THEN FkRRS = llSetupll: GOSUB MESSG1 
OPEN SETFILES FOR INPUT AS #1 
LINE INPUT #1, DUMS 
DO UNTIL EOF(1) 

CALL GETLINE(1 COMSYMBOLS LINES) 
CALL PARSEZ(L1hES 6 SPCEB NUM% US()) 
I F  INSTR(US(I), ~ o F B )  THEN'EXIT bo 
SELECT CASE LEFTS(WS(I), 3) 

CASE rlYEA" 
CASE "DOS" 

YS = WS(2) 
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I Not used 
1N.GAMMAS = WS(2) + WS(3) 
IF UCASES(;EFTS(WS(3), 3)) = (1XOP18 THEN 

CASE "GAM" 
CASE "JFD" 

ELSE FLGXOQINL = TRUE Input fil _ _ - _  
FLGXOPIN% = FALSE 

END IF 
MIDS(WS(3) 4 2) = YS 
MIDS(WS(3)' 7' 2) = SITENUMS 
MIDS(WS(3)' 12 1) = RELTYPES 
IN.JFDS = kS(21 + WS(3) 
IN.GENER1CS = US(;?) + US(3) 

CASE "GEN" 
CASE "SIT" 
CASE "POP" 

Not used 

I Input is 

I Not used 

MIDS(WS(3), 4 2: =& 
IN.RELS = WS(2) 
MIDS(WS(3) 4 2) = YS 
MIDS(WS(3)' 7' 2) = SITENUMS 
OUT.SUMMAR~S ws(2) + ws(3) 

I Not used 
. I Nof used 

CASE "REL" 

CASE "SUM" 
MIDS(WS(3), 7, 2) 

CASE "LIP" 
CASE "AIR" lTHI" 
CASE ELSE 

CLS - BEEP: LOSATE 10 15 
PRINi ::Keyword - WSCll; 
PRINT Check your spelling. : END 

in setupnfile not 
END SELECT 

e is XOP input 
JFD input file 

= SITENUMS 

understood - - I 1  

file 

LOOP 
CLOSE #1 

I Temporary input files 

I IN. JFDS = It\Y90\JFDAG\JFD89S01. INE": FLGXOQINX = FALSE 
I IN.JFDS = "\Y90\XOQIN\XOQ89S01.1NE1~: FLGXOQINX = TRUE 

IN.RELS = IlREL89S01 .DATIl 
PRINT "JFD IN. JFDS 
PRINT "REL IN.RELS 
PRINT "GAM IN.GAMMA$ 

CALL FINDFILE(IN.GAMMAS ENVS FLG%) 
IF FLGX = FALSE THEN FEkRS = hGamna Energy Input": 
OPEN IN-GAMMAS FOR INPUT AS #1 

GOSUB MESSGI 

LINE INPUT #I, GAMMAHEADERS I Header 
DO UNTIL EOF(1) 

CALL GETLINE(1 COMSYMBOLS LINES) 

FOR K = TO 6 

NEXT 

CALL PARSEZLI~ES 12 s~cfs NUMX W S ~ I  
I F  INSTR~~IEODEOF( wsti)) THEN E X I ~  DO 

I = VAL(WS(1)) 
AECK, I )  = VAL(WS(K + 2)) 

CALL F!NDFILE(IN.RELS ENVS, FLGX) 
OPEN IN.RELS FOR INPUT AS #1 LEN = 1024 
IF FLGX = FALSE THEN IERRS = "Releases input": GOSUB MEssGi 

LINE INPUT #1 RELHEADERS 
LINE INPUT #1' LINES 
SITENAMES = MfDS(LINES, 5, 20) 
LINE INPUT #1, LINES 
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LINE INPUT #I, LINES 
DO UNTIL EOF(1) 

CALL GETLINE(1 COMSYMBOLS LINES) 
CALL PARSE2 LIkES, IO, SPCkS, NUMARGS%, US() 
I = vAL(uS(! 
NUKESCI) = Uk(2) SEkI-gZ RELTYPES 

I Nuclide number 
I Nuclide symbol 

CALL FINDFILE(IN.GENERICS ENVS FLG%) 
IF FLG% = FALSE THEN FERRS = llG&eric Inputmt: 
OPEN IN-GENERICS FOR INPUT AS #1 

GOSUB MESSGI 

LINE INPUT #I GENERICHEADERS Header 
LINE INPUT #I' LINES 
LINE INPUT #1' LINES 
FOR I = I TO AAXNUCS 

I F  QRELCI THEN LINE INPUT #1 LINES 
NUCNAMEB = LEFTSCLINES 8) 
LAMDA(I) = VAL(MIDS(LI~ES, 14, IO)) I Decay rates 

NEXT I 
CLOSE #I: PRINT IN-GENERICS; FILE READ IN * * * *#I: PRINT 

END IF 

I***************** Input JFD or XOQ File and calculate Frequencies ************* 
CALL FINOFILE(IN.JFDS ENVS FLG%) 
OPEN IN.JFDS FOR INPUT AS #1 LEN = 1124 
I F  FLG% = FALSE THEN {ERRS 4 "JFD in uti#: GOSUB MESSGI 

' 

JFDFILENUM% = 1 
IF FLGXOQIN% THEN 

ELSE 

CALL READXW(JFDFILENUM%) Read ALL of file 
CLOSE #1: PRINT IN.JFDS; FILE READ IN * * * * I t  

---- 
CALL GETLINE(JFDFILENUM% COMSYMBOLS, HEADERJFDS) I Get header 
CALL READJFD(JFDFILENUM%: FALSE) I Read first part of file 

END IF 
I OPTIONAL VALUE CHANGE FOR INTERACTIVE PROCESSING 
I Normally remarked out 
I u o = o  
I DIAM = 0 I 1.78 

HEIGHT = 58 
HBLD = 58 

I HTERRAIN = 0 
I FLGOPENTERRAIN% = TRUE Open terrain correction factor included when TRUE 

SELECT FLGMM% = CA-- FALSE 
CASE "G 

;It ,&TYPES 

:IC;HT < 2.5 * HBLD THEN 
Do ou want Mixed Mode (Y/N)? I,; 
PR I JT 
take a little longerll: PRINT 

PRINT llSensor Level (m): U -  HSEN$ORll 
PRINT IISPEED CLASSES=II- SPEEDNUMA; I I .  UNITS=II; SPEEDUS; 
PRINT #SPEEDS OF CLASS'(~/S) - 
FOR I = 1 TO SPEEDNUM%: 
PRINT "STAB CATEGORIES=##- STABCATS%- RECOVERY=~~- FREQ- Y ~ A ~ S  OF DATA=II- YEARS 
PRINT "CALMS: II ;  FCALM(1 I; FCALM(2): FCALM(3); FCALk4); kALFl(5); FCALM(6); FkALM(7) 

Max( -1 ) or Avg(0) speeds=Il; FLGSPEED% 
PRiNT USIkS I t  ##.###I* UMAX(1) / iperD- - NEXT: PRINT 

Calculate average speeds and convert to m/s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I - - - - - - - - - - - - -  
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IF FLGSPEEDX = TRUE THEN 
UMIN(1) = 0 
FOR N = I TO SPEEDNUM 

NEXT 
FOR N = 1 TO SPEEDNUM 
NEXT 

END IF 

I Calculate avg. speeds from max speeds 

U(N) = (UMAXCN) + UMINCN)) * .5 
IF N < SPEEDNUM THEN UMIN(N + 1) = UMAXCN) 

U(N) = UMAXCN) 
ELSE I Speeds entered as average 

FOR S = 1 TO STABCATS 
FOR N = 1 TO SPEEDNUM 

UGND(N S) = U(N) * FSLCf(S 0 10 HSENSOR) I Speed at ground (IO m) m/s UELEV(k, S) = U'W * FSLC!(s, kEIGkT, HUIND, HSENSOR) I Speed at release height, m/s 
1 1  LPRINT S; N, U(N), FSLC!(S, 0, IO, HSENSOR), UGNDCN, S) 
NEXT N, S 

I - - - - - - - - - - - - - - - - -  Calculate Entrainment coefficients for Mixed Mode Option 
I - - - - - - - * - - - - -  ET() = 0 for all elevated release or when not selected; 1 for all ground. 

UELEVCN, 

Read in JFD values from table ..................... I - - - - - - - - - - - - - - - - - - - - - - - - -  

IF FLGXOQIWL = FALSE THENe 

END IF 
CALL READJFD(JFDF1LENUMA TRUE) I Read in JFD Etrt of file 
CLOSE #I: PRINT IN.JF~S; 11 FILE READ IN * * * 

Sun freq for total Recovery (hrs or %) -------------- 
Includes calms 

I - - - - - - , _ - , , - - , , , _ , ,  
I 

TOTAL = 0 
FOR K = 1 TO STABCATS% 

FOR I = 1 TO SPEEDNUM% 
FOR J = 1 TO DIRNUM% 

TOTAL = TOTAL + FREQCJ, I, K) 
NEXT 

NEXT 
TOTAL = TOTAL + FCALM(K) I Include calms if specified explicitly 

NEXT 
I - - - - - - - - - - - - - - - - - - - - - - - - - - -  Recovery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I - - . . - -  % means percent frequency; 
I - - - - -  H means period covered in hours that is held in HOURS 

IF FREQS = 11%18 THEN 
ELSE 

END IF 

RECOVERY = TOTAL 1 %  

IF HOURS = 0 THEN HOURS = 8760 I One ear 
RECOVERY = TOTAL / HOURS * 100 I HRS TO % 

CONVERS = 1 / TOTAL I Converts % or hours to fraction of time 

I - - - - - - - - - - - - -  Add calms to first speed class ------------ 
I - - - - - , ,  Determine % or hr for first speed class for kth stability for all 16 directions. 
I 

ERASE TOT 
FOR K = I TO STABCATS% 

FOR J = 1 TO DIRNUM% 
NEXT J, K 

TOT(K) = TOT(K) + FREQCJ, IST, K) 

I..-,,,,, Disg-ibute.caliq into the first speed class for each stability class on 
I - - , , , , ,  basis of directional frequency. 

FOR K = 1 TO STABCATS% 
IF TOT(K) < .0001 THEN TOT(K) = DIRNUM% ; If nothing for stability k, then 
FOR J = 1 TO DIRNUM% 

distribute equally in all 16 directions. 
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FREP(J, 1, K) = FREPCJ, 1, K) + FREPCJ, IST, K) * (FCALMCK) / TOTCK)) 
NEXT J, K 

PRINT 11 Total Recovery with calms = II; TOTAL 
PRINT USING Total Recovery for year=##.# % CONVERS=###.#W'^A^ll; RECOVERY; CONVERS 

I - - - - - - - - - - - - - - - - - - -  Sum freq for various totals (hr or %) -------------- 
8 Includes calms 

TOTDIR = 0: TGND = 0: TELEV = 0 
ERASE TTI, TTZ, TELEV, TGND 

K 

FOR K = 1 TO STABCATS% 
FOR I = 1 TO SPEEDNUM% 
TOTDIR = TOTDIR + FREP(JD1REC I K) 
TT2(K) = TTZ(K) + FREQ(JD1REC: I: K) 
TGND = TGND + FREPCJDIREC I K) * ET(1, K) 
FOR J = 1 TO DIRNUM% 

TTI(I) = TTI(I) + FREP(JDIREC' I' K) 

TELEV = TELEV + FREQ(JDIR~,'I, K) * (I - ETCI, K)) 
TELEV(K) = TELEVCK) + FREPCJ, I, K) * (1 - ET(1, K)) 

I Total hr or % in JDIREC 
I Total hr or % in JDIREC for speeds I 
I Total hr or % in JDIREC for stability K 
I Total hr or % in JDIREC for ground 
Total hr or % in JDIREC for elevated 

I Total hr or % time for elevated for stab 
TGNDCK) = TGND(K) + FREQCJ, I, K) * ET(I, K) I Total hr or % time for ground for stab K 

NEXT J, I, K 
I - - - - - - - 
I - - - - - - - Harmonic mean UBAR apportioned between ground and stack height 

R prefix denotes reciprical speeds, s / m  
------ 

RSUMUBARGND! = 0: RSUMUBARELEV! = 0 
FOR S = 1 TO STABCATS 

FOR N = 1 TO SPEEDNUM 
IF UGNDZN, S) > 0 THEN RSUMUBARGND! = RSUMUBARGND! + FREP(JDIREC, N, S) * ET(N, S) / UGND(N, S) 
s / m  
IF UELEV(N, S) > 0 THEN RSUMUBARELEV! = RSUMUBARELEV! + FREP(JDIREC, N, S) * (1 - ETCN, SI) / UELEVCN, 

I s/m 
NEXT N, S 

S! PRINT UGNDCN, SI; UELEWN, SI, 

I Harmonic mean for ground, m / s  
I Harmonic mean for elevated, m/s 

I s/m 
I s /m 

I Total harmonic mean in JDIREC direction, 

IF RSUMUBARGND! > 0 THEN UBARGND = TGND / RSUMUBARGND! 
IF RSUMUBARELEV! > 0 THEN UBARELEV = TELEV / RSUMUBARELEV! 
IF UBARGND > 0 THEN RUBG = TGND / UBARGND 
IF UBARELEV > 0 THEN RUBE = TELEV / UBARELEV 
IF (RUBG + RUBE) > 0 THEN UBAR = TOTDIR / (RUBG + RUBE) 

PRINT IIHarmonic Mean (m/s) = I@; UBAR 
m/s  

......................... Make calculations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 = TIMER 
PRINT : PRINT Dose Catcutations Proceeding for SITENAMES; - - - - - - - I t  

I---------------------- Finite Cloud Calculations for Air G a m a  Dose ---------- 
ERASE DGAMELev, DGAMGnd 
FOR I = 1 TO MAXNUCS 

IF QREL(1) > 0 AND (I = 8 OR (I > 25 AND I < 32) OR (I > 60 AND I < 68)) THEN I Nobles only 

PRINT : PRINT : PRINT NUKES(1); PREL="; PREL(1); LAMDA=II; LAMDA(1); l /s" 
IF FLGMM% THEN 
PLAY "L6403B" 
PRINT - PRINT W x e d  Mode: Proceedin with Ground calculation ----I1; 

MMS = IIMixd Mode'Release 
CALL D ~ S E C O  ETO UGNDO, C~IPGND, D ~ A M G M O )  

END IF 
PLAY "L6403A" 
PRINT 
HEFF ='O 
CALL DOSECHEIGHT ETO, UELEVO CHIPELEV DGAMElevO) 
IF MMS = M THEN'MMS = tlElevated Only Rel6aseI8 

PRINT "Proceeding with Elevated calcula,tion - - - - I t ;  
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1' GOSUB QAPRINTl 
I . . - - - - - - - , - - -  

I - - - - - - - , , - - -  as function of energy group, K and nuclide, I 
Finite g a m a  dose from both elevated & ground release ----------- 

FOR I = 1 TO MAXNUCS 
IF QREL(1) > 0 AND (I = 8 OR (I > 25 AND I < 32) OR ( I  > 60 AND I < 68)) THEN Nobles only 
FOR K = 1 TO MAXEGROUPS 
NEXT 

END I F  
DGAMMA(K, I) = DGAMElev(K, I )  + DGAMGndcK, I) I mrad/yr 

NEXT 
I - - - - - - - - , - - - - - - - - -  Finite & Semi-Infinite Cloud Doses & Totals ------------------ 

DGAMTALLTOT = 0: TBODYTALLTOT = 0: DSKINTALLTOT = 0 
DGAMSRTOT = 0: DBODSRTOT = 0: DBETSRTOT = 0: DSKNSRTOT = 0 
ERASE DGAMTALL, GAMTISSUE 

I Initialize totals 

FOR I = 1 TO MAXNUCS 
IF.QREL(1) > 0 AND (I = 8 OR (I > 25 AND I < 32) OR (I > 60 AND I < 68)) THEN 

I - - - - - - - . . . .  Total over energy groups for nuclide I 
Nobles only 

...................... 

Finite G a m  dose, mrad/y 
Finite Tissue dose, mrad/y 

F o ~ T : S ~ U ~ B I o = M ~ ~ ~ ~ ~ I ~ ~ A !  (K) * DENSDEPTH / DENSAIR / CMperM) 
NEXT 

DGAMTALL(1) = DGAMTALL(1) + DGAMMACK I) 
GAMTISSUE(I) = GAMTISSUE(I) + DGAMMA~K, I) * FTISSUABS 

I , - - - - - - - -  Air concentration at receptor X corrected for decay in transit, pCi/m3 

I - - & - - - - - -  Finite cloud doses 

CHI = PCIYperCIS * QREL(1) * FNEXPN(LAMDA(1) * X / UBAR) * CHIQ # pCi/m3 
I 

DBODYTALL(1) = 1.11 * FSHIELD * GAMTISSUE(1) 
DSKNTALL(1) = 1.11 * FSHIELD * DGAMTALLCI) + CHI * DFBETSKIN(1) 

# T Body 1.109-5 (8) 
Skin 1.109-6 (9) 

I LPRINT IlDSKNTALL---"; I; DSKNTALLCI); FSHIELD; DGAMTALL(1); CHI; DFBETSKIN(1) 

I - - - - - - - - - -  Semi-infinite cloud doses 
DGAMSHRT(1) = CHI * DFGAMAIR(1) I 

DBETSHRT(1) = CHI * DFBETAIR(1) I 

DBODSHRT(1) = FSHIELD * CHI * DFBody(1) I 

DSKNSHRT(1) = CHI * (1.11 * FSHIELD * DFGAMAIRCI) + DFBETSKIN(1)) 1 

I , - - - - - - , ,  Totals over Nuclides --------- 
I ------- Tall stack -- finite 

Air G a m a  1.109-5 (7) 
Air Beta 1.109-5 (7) 
T Body 1.109-6 (10) 
Skin 1.109-6 (11) 

DGAMTALLTOT = DGAMTALLTOT + DGAMTALL(1) 
DBODYTALLTOT = DBODYTALLTOT + DBODYTALLCI) 
DSKINTALLTOT = DSKINTALLTOT + DSKNJALLCI) 

I *-----  Short stack -- semi-inf. 
DGAMSRTOT = DGAMSRTOT + DGAMSHRTCI) 
DBETSRTOT = DBETSRTOT + DBETSHRTCI) 
DBODSRTOT = DBODSRTOT + DBODSHRTCI) 
DSKNSRTOT = DSKNSRTOT + DSKNSHRT(1) 

END I F  
NEXT Nuclide 

1 Air a m  dose, mrad/y 
1 Tota? Body dose, mrem/y 
1 Skin dose, m r W y  

. 

1 Air G a m a  dose, mrad/y 
1 Air Beta dose, mrad/y 
T. Body dose, mrem/y 

1 skin dose, mrem/y 

PRINT : PRINT PRINT USING IITofal Gamna Dose = ##.jYAAAtC; DGAMTALLTOT 
PRINT : PRINT ;Time for calculations (SI: , TIMER - Z 

I , . . - - - - - , - , - -  Output Results 
WIDTH LPRINT 132 
LPRINT * 

LPRINT 6 
LPRINT VERDATES; TAB(91i;*11py-at (I- D2S 
Fini te and Sdi-inf inite C l o d  Noble-Gas Gamna, Beta, Total-Body, and Skin Annual Doses using 18; 

LPRINT : LPRINT TAB 42)- !I* * * RTR!MS(SITENAMES); $1 * * * **I: L P R ~ N T  
D INTEGRALS 

LPRINT LPRINT IIComand ffne: CS: LPRINT 
LPRINT ;REL Header: RELHEADERS 
LPRINT "Ener y/DF Header: ::i GAMMAHEADERS 
LPRINT %JFD kader: , HEADERJFDS 
LPRINT 
LPRINT llReceptor Location: I,; STRINGS(65, ll,"); : LPRINT USING ##### m \ \ &la; X; DIRECTIONS; 

LOCATIONS 
LPR I NT 
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Percent Recovery: ###.# X Conversion Factor: ##.##^""^ IS = V e t  Recovery: #### hr 
LPRINT USING IS; TOTAL; RECOVERY; CONVERS 

IS = %tack Height: ### in Terrain Height: ### m Sensor Level: # # # m  
LPRINT USING IS; HEIGHT; HTERRAIN; HSENSOR 

IS = "Bldg. Height: ### m Stack Velocity: ##.# m/s Inner. Diam: ##.## m 
LPRINT USING IS; HBLD; WO; DIAM 
LPRINT 

LPRINT USING IS; HWIND; HPRS; WAKES 
IF UBAR > 0 THEN 

IS = IlWind Level: # # # m  \ \ \  \ 

IS = W B A R  (Harmean): ##.# m / s  Transit Time: #### s X/Q: ##.##""A" s/m3 
LPRINT USING IS; UBAR; X / UEAR; CHIQ 

END IF 
LPRINT MMS- - IF TELEV = 0 THEN LPRINT 11-- ALL Ground1I; 

Semi-Infinite Plume Model -----I1 
LPRINT - LPkINT STRINGS(100, 196): LPRINT 

Short Stack &Ground - - - - - - - I t  
LPRINT 
LPRINT 
LPRINT Air T. Body Skin Air Air T. Eody Skin 

LPRINT T A B ~ ~ )  - OPENS 
----- ----Finite Plume Model ---- 

Tall Stack (>80m) ---- - - - - - - - -  - -__  
LPRINT 11 Nuclide Release G a m a  G a m a  Beta 
LPRINT 
LPRINT 
FOR I = 1 TO MAXNUCS 

ci/y mrad/y mrem/y mrem/y mrad/y mrad/y mrem/y mrem/ylc 

IF QRELiI) > 0 AND (I = 8 OR {I  > 25 AND I < 32) OR ( I  > 60 AND I < 68 8-p-A THEN ##-W-.-ll Nobles only 
IS = \ \ ##.#^^A ##.W^^" ##*Whhh ##.WAA" 
IS = ##.#-A ##.PA 
LPRINL USING IS- NUKES(I2' QREL(1); DGAMTALLCI); DBODYTALL(I1; DSKNTALL(1); DGAMSHRT(1); DBETSHRTCI); 
LPRINT USING IS; DBODSHRTCI); DSKNSHRT(1) 

END I F  
NEKT- -. 
LPRINi 
IS = TOTAL ##.PA"" ##.PA"" ##*W"^^ 
LPRINT USING IS; DGAMTALLTOT; DBODYTALLTOT; DSKINTALLTOT; 
GOSUE NOTES 
LPRINT CHRS(13); CHRS(12); 

FILES = OUT.SUMMARYS 
MIDS(F1LES LEN(FILES), 1) = I1El1 
MIDS(F1LES LEN(FILES1, 1) = *IMl1 
FES = FILES 
FMS = FILES 
IF EXIST% FES) THEN 
ELSEIF EXIST4FMS) THEN 
ELSE 

OPEN FEb F p  RANDM AS #z LEN = RLEN 
OPEN FMS FOR RANDOM AS #2 LEN = RLEN 
PRINT II FILES: PRINT 
PRINT I1 
GOT0 FINISH 

Nb Elevated or Mixed Mode sumnary fiLe.I1 
END IF 
IF LEFTS(LOCATIONS, 1) = llS1l THEN 

LS = %ite;Boundar -Air-Gama-&-Beta: II + D2S + $1 II 

CALL PUTLINE(2, 91, LS, RLEN) 
LS = LS + 11 + ~ORMATSSCDBETSRTOT, IIO.OOE+OO~~) 

e, ce 

# # . P A ^ ^  ## #"Ah^ ##-W^^^ ##-W^^^II 
DGAMSRTOT; DBETSRTOT;' DBWSRTOT; DSKNSRTOT 

Mixed. 

+ FoRMATSS(DGAMTALLTOT, llO.OOE+OO") 

CLJC 
L$ = IIResidence-Total-Bod : + D2S + I1 + FORMATSS(DBODYTALLTOT, llO.OOE+OO1l) 
CALL PUTLINE(Z, 92, IS, R ~ E N )  

END IF 

MESSGl : 
BEEP: CLS : LOCATE 10, 15 
COLOR 4, 3 
PRINT 11 <<<<<<<<<e<< FATAL ERROR >>>>>>>>>>>> It: PRINT : PRINT 
COLOR 7', 0 
PRINT 

copy fit& to either current subdirectory or1I PRINT I t  
PRINT 

FERRZ 
~ I L E  FILES- 11 NOT FOUND ! ! ! ! ! i t :  PRINT 
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PRINT 
PRINT : PRINT : PRINT : CLOSE : END 

Subdirectory indicated by environment string (CPRD).Ii 

RETURN 
MESSG2: 

BEEP: LOCATE 10, 15 
PRINT $1 Program needs comnand line input to run:": PRINT 
PRINT I f  AG SiteNumber Location Distance(m1 Direction CRelType]lt: PRINT 
PRINT Ex. AG 35 SB 300 SSU E" 

RETURN 
NOTES: 

LPRINT - LPRINT : LPRINT I1  
LPRINT ilNotes:vl: LPRINT 
LPRINT 11 Doses are as per Reg. Guide 1.109 for both finite.<Stack > 80 in and semi-infinite p l m e  models.1' 
LPRIN7; I t  Analysis similar to XOQDOQ except decay constant of each nuclide used in calculating decay in 

LPRINT Mixed (Split-H) Mode releases supported. Depletion not used since all releases are Noble gas;s.II 
LPRINT Any release under 1 meter is considered ground release- only Short-stack results are valid. 
LPRINT :: When option 1 selected sensor level corrected to wind height. Minimum sensor level set to 3 m.11 
LPRIIT If wind height = 0, height corrected to 10 m for releases < 10 m, otherwise height set to release 
tPRiNT 11 Wake correction on1 for ground releases (height < 1 m); analysis uses bldg. height." 
LPRINT 11 No plume rise when-r.D. set to zero; Downwash occurs when velocity set to zero and I.D. > zero.11 
LPRINT :; Dispersion coefficient (X/Q) shown above not corrected for decay. 
LPRINT Optional NRC open-terrain correction factor available in interactive mode. (Max. of 4 at <-lo00 

m) 
R E ~ U R N  
QAPRINT1: 

transit. 

hei ht 

Lid height set to 1000 

I Otional printout of JFD % in JDIREC and other parameters -------- 
WIDTH LPRINT 
UiI[T=V$RFG 

' 132 
,TES- TAB(90); 028: LPRINT . J STABCATS 

LPRINT'USING I t #  ##.##Ii; K; TTZ(K) * CONVERS * 100; 
FOR N = I TO SPEEDHUM% 
NEXT N: LPRINT 
LPRINT USING llToT##.##at; TOTDIR * CONVERS * 100; 

##.##"; TTl(N) * CONVERS * 100; 

LPRINT USING 11 ##.##in; FREWJDIREC, N, K) * CONVERS * 100; 
NEXT K 

N = 1 TO SPEEDNUMX 
PR.I.NT.!S!NG 

tu! 

1 %  

1 %  

1 %  

' %  

LPRINT 
LPRINT 
FOR K = 1 TO STABCATS% 

LPRINT USING In# UGNC 
FOR N = 1 TO SPEEDNUMA ' ' 

NEXT N: LPRINT 
LPRINT USING (I ##.##'I; UGND(N, K); 

NFXT K ..-... 
L P R I N ~  
FOR K = 1 TO STABCATS% 

. FOR N = 1 TO SPEEDNUM% 
LPRINT USING #I# UELEV"; K; 

NEXT N: LPRINT 
LPRINT USING ##.##It; UELEV(N, K); 

NEXT K 
IS = "TOTAL= ###.## TOTDIR= #I#.## TGND= ###.## TELEV= 

CONVERS * io0 
LPRINT - LPRINT USING "S eeds (m/S) GND ELEV COMBINED: ##.## ##.## ##.##I1- UBARGND- UBARELEV- UBAR 
IS = llCfiI/Q'S (s/m3) GN$ ELEV, COMBINED:' #.#b"'" ##.WAAA ##.WAAA Effective P h m e  height (m): 

####.#" 
LPRINT : 

LPRINT ' LPRINT USING I$; TOTAL * CONVERS * ,100; TOTDIR * CONVERS * 100; TGND * CONVERS * 100; TELEV * 

LPRINT USING IS; CHIQGND; CHIQELEV; CHIP; HEFF: * LPRINT 
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I 

SUB DINT (HS!. SIGMZ!. GMU!. ZK!. DI!) 1 Auq 91 
Dose integral routine of K. Eckerman, Reg. Guide 1.109, p. 76 

I HS Plume centerline height, m INPUT 
1 SIGMZ Sigma z m INPUT 
I Buildup constant (gmu -mua)/mua INPUT 
I OUTPUT ZK 

DI Dose integral, 

I GMU Mass attenuation coefficient, l/m INPUT 

I DOSE 1NTEGRAL.SUBROUTINE -K.F. ECKERMAN 11-24-74 
I '  SUBROUTINE EVALUATES THE DOSE INTEGRAL 'IT' AS DEFINED BY EQN 7.61 
I IN MET & AE-1968. THE TWO DIMENSIONAL INTEGRATION IS EVALUATED 
I USING GAUSSIAN-LEGENDRE QUADRATURE OF ORDER 48. 

DEFSNG A-Z 
DEFINT I-K, M-N 

DIM X(241, W(24) 
NN = 48: A = 2.828427125# 

SUM = O! 
B = .5 / (SIGM; 
ZLB = HS - 4! ZUB = HS + 4! * 
IF ZLB < 0 THEN 
YUB = 15! / GMU c = .5 * (ZUB - 
G = .5 * (ZUB + 
E = .5 * YUB 
FOR I1 = 1 TO NN 

I = I 1  - I 1  / 2 
F =.1! 
EX = O! 

X(2) = .0970046992#: X(3) = .161222356#: X(4) = .2247637903# 
.3487558862#. X(7 .4086864819#: X 8) = .4669029047# ;!!A)== .577224726#; X(11f=-.6288673967#: X(j2) = .6778723796# 

X(18) = .9058791367#: X(19) = :9313866907#: X(2b) = .9529877031# 
X(22) = .9841245837#: X(23) = .9935301722#: X(24) = .9987710072# 
X(14) = .7671590325#: X(l ) - 807066204#: X(16 = .8435882616# 

U(2) = .0644661644#: U(3) = .0639242385#: W(4) = .0631141922# 
U(68 = .0607044391#: U(7) = .0591148396#: W(84 ==.0572772921# 
U(l ) = .0528901894#: U(11) = .0503590355#- U 1 ) .0476166584# 
U(14) = .0415450829#: U(15) = 038241351#:.U(!6 = .0347772225# 
U(18) = .0274265097#: U(19) = :0235707608#: U(2A) = .0196161604# 
U(22) = .01147/2345#: U(23) = .0073275539#: U(24) = .003153346# 

* SIGMZ) 
SIGMZ 
SIGMZ 
ZLB = 0 
ZLB) 
ZLBI ' 

IF I 1  MOD 2 = 0 THEN F = -1 
ZZ = F * f (1)  * C + G 
ARGU = B - HS) * (ZZ - HS) 
IF ARGU <= iZz 0 THEN 
EX = EXP(-ARGU) 

END IF 
ARGU = B * (ZZ + HS) * (ZZ + HS) 
I F  ARGU <= 20 THEN 
END IF 

EX = EX + EXP(-ARGU) 

IF EX > 0 THEN 
FOR KK = 1 TO NN 

K = KK - KK / 2 
F = l! 
IF KK MOO 2 = 0 THEN F = -1 
YY = F * X(K) * E + E 
D1 = YY * YY + ZZ * ZZ 
ARGU = GMU * SPR(D1) 
IF ARGU <= 20 THEN 
BULDUP = 1 + ARGU * ZK 
EX1 = EX * EXP(-ARGU) * BULDUP * YY / D1 
SUM = SUM + U(I) * W(K) * EX1 

END I F  
NEXT 

END IF 
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I 

sUB DINTHAMAWI (H!, SIGZ!, MU!, ZK!, DI!) 
I Dose integral routine b John N. Hamawi of Yankee Atomic Power Co. 

I 21 Aug 91. 

Ref. Reg. Guide 1.109-7g. 

H Plume centerline height, m 
SIGZ Sigma z m 
MU Mass attenuation coefficient, l/m 
ZK BuiLduo constant (mu -mua)/mua 
DI Dose ihtegral, 

INPUT 
INPUT 
INPUT 
INPUT 
OUTPUT 

I 

DEFSNG E-Z 
DEFDBL A-D 
DEFINT I-N 
DIM CDATA(5) 
DIM E(49) 
DIM B(49) 
DIM P(49) 

I 

M = 9  
CDATA(1) = 5000# 
CDATA(2) = 10000# 
CDATA(3) = 20000# 
CDATA(4) = 50000# 
CDATA(5) = 100000# 
A0 = -.57721566#: AI = .99999193#: A2 = -.24991055# 
$5 = .05519968#: A4 = -.00976004#: A5 = .00107857# 
BO = .2mnn43#: BI = 8.6347608925#: 82 = ia.0590169m 83 = 8.5m2a7401# 
CO = 3.9584969228#: 
D = 3543.75: D1 = 989: D2 = 5888: D3 = -928: D4 = 10496 
D5 = -4540: 06 = 10496: D7 = -928: D8 = 5888: D9 = 989 

I , , , ,  Compute limits of integration ZMIN and ZMAX and interval width 

C1 = 21.0996530827#: C2 = 25.6329561486#: C3 = 9.5733223454# 

DZ = (WAX - ZMIN) / (N - 1) 
I - - - - Compute exponential integral terms E(I) 

E(1) = 2.18907 - LOGCMU! * DZ) 
FOR I = 1 TO N 
Z = ZMIN + (I - 1) * D2 
X = M U !  * Z  
I F  X > 0 THEN 
x2 = x * x: x3 = x * x2: x4 = x * x3: x5 = x 
IF X > 1 THEN cc = co + c1 * x + c2 * x2 + c3 * x3 + x4 
E(I) = (BO + 61 * X + 82 * Xi! + I33 * X3 + X4) 

ELSE 
E(I) = -LOG(X) + A0 + A1 * X + A2 * X2 + A3 * 

END IF 
END IF 

NEXT 
------- Compute integrand terms B ( I )  and P(I) 

I Number of intervals used in integration 

* x4 

/ cc 
x3 + 

/ (X 
A4 * 

* EXP(X)) 
X4 + A5 * X5 

FOR I = 1 TO N 
2 = ZMIN + (I - 14 * DZ 
G = EXP(-(Z + H) 
B ( I )  = G * E(I) 
P ( I )  = G * EXPC-MU! * 2) 

(2 + HI / (2 * SIGZZ)) + EXP(-(Z - H) * (2 - H) / (2 * SIGZ2)) 
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NEXT 
I - - - - - - - -  Perform integration using 9-point Newton-Cotes Formula 

SUM6 = 0: 
M M = M - 1  
K M = N - M + l  
FOR K = 1 TO KM STEP MM 

SUMP = 0 

SUMB = SUMB + D1 * B(K) + D2 * E(K + 1) + D3 * E(K + 2) + 04 * E(K + 3) + D5 * E(K + 4) 
SUM6 = SUM6 + D6 * E(K + 5 )  + D7 * E(K + 6 )  + D8 * B(K + 7) + D9 * E(K + 8) 
SUMP = SUMP + D1 * P(K) + D2 * P(K + 1) + D3 * P(K + 2) + 04 * P(K + 3) + D5 * P(K + 4) 
SUMP = SUMP + D6 * P(K + 5 1  + 07 * P(K + 6) + D8 * P(K + 7) + D9 * P(K + 8) 

NEXT 
DI! = DZ * (SUMB + SUMP * ZK) / (D * 2.828427 * SIGZ) 

END SUE '>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> DINTHAMU1 
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I 

SUE DOSE (HSTACK!, ET!(), U!O, XOP!, DGAM!O) I 18 Nov 94 

Calculates Finite cloud Gamna dose for each energy group and nuclide, 
and XOQ for ground and elevated releses. 
HSTACK Release height rn INPUT 
ET( 1 Entrainment cokfficient, unitless INPUT 
XOQ Dilution factor s/m3 OUTPUT 
DGAMO Finite cloud g a h a  dose, rnrad. Ref: RG 1.109-4 (6) OUTPUT 

DEFSNG A-Z 
DEFINT I-K, N, S 
SHARED AE() CONVERS D2S DIAM DINTEGRALS FSUM FREPO, G M U O  
SHARED HELD' HEFF HPR HPRS HfERRAIN I SDIREC' MUAIO 
SHARED TELEV, fGND, TOTbIR, TOTAL, WAKh, WO, X, ZPLUME 
SHARED LAMDA() N~KES( I Q R E ~ )  SIGZ! ' SPEEDNUM, 'STABCATS 

THETA = 2 * PI / 16 
AI = 260 / X / THETA 
A 2  = -7979 

I Sector width radians 
' SQR001(2/PI) mrad m2 / s 1 Mev / Ci 

FSUM = 0 
FOR N = 1 TO SPEEDNUM 
PRINT N; 

I----- 
I - - - - -  

I PRINT S- 

Convert hr or % frequency to fraction and include entrainment coefficient for ground and elevated. 
Entrainment coefficient: E T 0  = 0 All Elevated; 0 < E T 0  < 1 Mixed d e ;  ET() = 1 All Ground 

FOR S = 1 TO STABCATS 
IF FREP(3DIREC N S) THEN 

I F  HSTACK 4 T ~ E N  
ET = ET(N S) 
IF TGND >'O THEN FREK = ET * FREUJDIREC, N, S) * CONVERS 

IF TELEV > 6 fHEN FREK = ET * FREQ(JDIREC, N, S) * CONVERS 
Mixed Mode only 

ELSE 

END IF 
ET = 1 - ET N S) 

I Elevated & Mixed Mode 

I------ Add plune rise and terrain height if elevated release -------------- 

I 

I 

IF HSTACK > 1 THEN 
CALL RISE(S X, U(N, S), WO, DIAM, HPR) 
IF N = 1 T ~ E N  
IF HPR < 0 THEN 
ELSEIF HPR = 0 THEN 
ELSE 
END IF 

END IF 

HPRS = mlPLune Downwash" 
HPRS = IINo Ptune Rise" 
HPRS = 88PLume Rise" 

ZPLUHE = MAXSNG!(HSTACK + HPR - HTERRAIN, 0) 
IF TELEV > 0 THEN 
ELSE 
END IF 

I P l m e  height, rn 
HEFF = HEFF + ZPLUME * FREPCJDIREC, N, S) * ET / TELEV 
HEFF = HEFF + ZPLUME * FREWJDIREC, N, S) / TOTDIR 

Effective plune height 

ELSE 
END IF 
CALL PASPUILL(S X SIGZ!) 

ZPLUME = 0 

a = PRELCI) * F ~ E X ~ N C L A M D A C I )  * x U(N, s)) I Decay corrected release, Ci/y 

FOR K = 1 TO MAXEGROUPS 
IF AE(K I) > 0 THEN 

I DINTEGRALS = 88Eckerman1s Routine .DI=Il + ZK = fGMU(K) - MUA!(K)) / MUA!(K) 
CALL OINT(ZPLUME, SIGZ!, GMU(K1, ZK, DI): 

FormatSS(D1 , 8~0.00011) CALL DINTHAMAUI(ZPLUME, SIGZ!, GMU(K), ZK, DI): DINTEGRALS= ItHamawi's RoutineDI=l@+ FORMATSS(D1, 
"0.000") 

rnrad/y 
I 

DGAM(Kl I) = DGAM(K, I) + AI * FREK * MUA!(K) * DI * Q * AE(K, I 1  / U(N, S) 

IF I = 63 THEN GOSUB QAPRINTZ 

Gamna dose, 

I -------- Otional PA Printout of DI and other parameters 

END IF 
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IF HSTACK < 1 THEN I Wake correction for ground release TEMPI = SPR(SIGZ! * SIGZ! + HELD * HELD / 2 / PI) 
TEMP2 = SQR(3) * SIGZ! 
SIGEXP! ; 1 / MINSNG!(TEMPI, TEMP2 
WAKES = Ground release -- Wa$e correction11 

=I cc 
CLJC 

SIGEXP! = EXP(-.5 * ZPLUME * ZPLUME / SIGZI / SIGZ!) / SIGZ! 
WAKES = 'IElevated release -- No wake correction11 

END IF 
FSUM = FSUM + FREK / U(N S) * SIGEXP! 

I 1  LPRINT s; N, U(N, SI, IREK, FSUM, SIGEXP! 
END IF 

NEXT I Stability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I '  LPRINT NEXT I Speed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

XOP = A2 / X / THETA * FSUM * OPENTERRAIN!(X) I x/a, s/m3 

EXIT SUE 
I , , , , , - , , - - - - , , - - - - - - - - - -  Gosubs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
QAPRINTZ: I - - - - - - - -  PA printout 
IF PRNTFLGZ = FALSE THEN 

LPRINT 
WIDTH LPRINT 132 
LPRINT II--- - - - -- PA Printout of AG for It; NUKES(1); 

LPRINT N S ZPLUME SIGZ K GMU 
LPRINT U O  DGAMO" 

at X="; X; Itin Stack height="; HSTfiCK; llm' 
Is- D2S LPR I NT 

MUA ZK AE DI FREK P'l; 

END IF 
##.WAAA 

LPRINT USING 11s; I; N; S; ZPLUME; SIGZ!; K; GMUCK); MUA!(K); ZK; AECK, I); DI; FREK; Q; U(N, S); DGAM(K, I) 
PRNTFLGZ = TRUE 

## # #### ##.PÂ " # ###.PAAA ##.PA^^ ##.PAAA ##.PA^^ ##.PA^^ ##.#A^^^ 
##.#AAAA 11' = I' E-pAnAIl 

RETURN 
END SUB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DOSE 
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~ ~~ 

;UNCTION FSLC (s tab i l i ty%, HRELEASE! , HWIND! , HSENSOR! 1 I 29 Apr 92 

I - - - - - - - - - - -  Sensor leve l  correct ion f o r  wind speed based on s t a b i l i t y  
I Ref. XOQDOQ p. 32,33 

STABILITY Pasqui 1 1 s tab i  1 i t y  category 
HRELEASE Release height, m 
HWIND Wind height m 
HSENSOR Anemometer height, m 

DEFSNG A-2 
DEFINT I-K, N, S 

I 

SELECT CASE s t a b i l i t y  
CASE 1 2 3, 4 
CASE ELSE 

EX ='.2f A, B, C, D TEMPORARY .5 
EX = .5 I E, F, G 

END SELECT 
I - - -  Set height t o  10 m f o r  ground reteases when HWIND = 0 
)' PRINT "--FSLC---"; HRELEASE; HWIND; HSENSOR 

I F  HWIND = 0 THEN 

END I F  
I F  HRELEASE < 10 THEN HWIND = 10 ELSE HWIND = HRELEASE 

I F  HSENSOR = 0 THEN HSENSOR = 3 
FSLC = (HWIND / HSENSOR) A EX 

Minimum sensor height 
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SUB MIXEDMODE (W!,  U!, ET!) 1 Oct 91 

Calculates entrainment coefficient E T 0  to determine fraction of time release 
is at ground level as function of speed ratio for mixed mode or split 
height release. 
Ref: XOQDOQ, P. 33, A8 and Reg Guide 1.111-11. 

1 

r W Stack gas velocity m/s 
r U Wind Speed at leve(.of release, m/s 
r ET Entrainment coefficient, unitless 

INPUT 
INPUT 
OUTPUT 

DEFSNC; A-2 
DEFINT I-K, N 

~~~ ~ 

IF U > 0 THEN R = W / U ELSE EXIT SUB 
SELECT CASE R 

CASE IS > 5 
CASE IS > 1.5 
CASE IS > 1 
CASE ELSE 

ET = 0 J All elevated 

ET = .3 - -06 * R 
ET = 2.58 - 1.58 * R 
ET = 1 A l l  ground 

END SELECT 
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I 

FUNCTION OPENTERRAIN! (DISTANCE!) 25 SEP 91 

I Corrects for open terrain recirculation effects - -  Increases X/Q 
I up to a factor of 4 .  Ref. XOQDOQ, p. A.43 
I DISTANCE Downwind receptor distance from release, m INPUT 

DEFSNG A-2 
DEFINT I-K, N 
SHARED OPENS FLGOPENTERRAIN% 
STATIC TEMP,'X 

SELECT CASE FLGOPENTERRAIN% 
CASE IS = FALSE No Correction 

OPENS = "No Open Terrain Correction1I 
OPENTERRAIN! = ONE! 

CASE IS = TRUE I Standard NRC XWDOQ correction 
OPENS = It 0 en Terrain Correctiontt x = LOG(DISTARCE) 
SELECT CASE DISTANCE 

CASE IS < 10000 
TEMP = EXP(16.125 - (3.18951 * X) + (.1569306# * X * X)) 
OPENTERRAIN! = MINSNG! ( 4 ,  TEMP) I Correction factor not > 4 

CASE IS < 16090 

CASE ELSE 
.OPENTERRAIN! = EXP(1.1865 - (-1225 * ' X ) )  

OPENTERRAIN! = ONE! 
END SELECT 

CASE ELSE 
BEEP: PRINT It Not a valid Terrain Correction Optiontt 
END 

END SELECT 
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I 

sUB PASQUILL (PC%, DISTANCE!, SIGZ!)  I 22 Nov 94 

1 

I Three methods-of est imating s igz are iven: 1 M CSC curve f i t s ,  2) Briggs 
1 3) Mart in & Tikvart  (Eimutis & Koniceh, and 1) Xmith and Hosker (ANEMOS, OkNL-5913). 
1 

Calculates sigma-2 f o r  each Pasqui l l  Categorys PC% f o r  a speci f ied DISTANCE. 

Mart in & Tickvart  method used (XOPDOQ p. A.42) 
I 
I 
I 

PC% 
DISTANCE Distance t o  receptor, m 
S I G Z  Sigma z, m 

Pasqui l l  category A th ru  G 

DEFSNG A-Z 
DEFINT I-K, M-N 
SHARED SI GMAB 
STATIC A, SIG1, SIG2, SIG3, SIG4, x, 
D I M  A(3,. 61, B(3, 61, C(3, 6) 

HLID = 1000 ' L i d  height, m 

' A  

,281085 * X)) 

1) + C(1, 1) 
1) 
1) + C(2, 1) 
+ .000538 * X I )  A -A15 

CASE 2 ' B  
SIC1 = EXP(.128768 * X A 1.88604) 
SIGZ = . I 2  * X 1  
I F  X1 > 1000 THEN 

SIG3 = A ( l  2) * X1 
ELSEIF X1 < 100 THEN 

SIG3 = A(3, 2) * X 1  A B(3, 2) 
ELSE 

SIC3 = A(2, 2) * X1 
END I F  
SIG4 = .13 * X1 A -95 * (1 + .000652 * X1) -.E 

B(1, 2) + C(1, 21 

B(2, 2) + C(2, 2) 

CASE 3 ' C  
S I G l  = EXP(-2.88518 + 1.15672 * X -*.01997 * X * X) 
SIG2 = .08 * X I  / (1 + .0002 * X I )  .5 
I F  X I  > 1000 THEN 

ELSEIF X1  < 400 THEN 
SIC3 = A(1 3) * X1 
SIG3 = A(3, 3) * X1  

B(1, 3) + C(1, 3) 
B(3, 31 

El cc 
LLdL 

5163 = A(2, 3) * X I  B(2, 3) + C(2, 3) 
END I F  
SIG4 = .112 * X1 A -92 * (1 + .000905 * X1) -.718 
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CASE 4 ‘ D  
A = 3.16229 - 2.55657 * X + -758323 * X * X 
B = -.0710894# * X * X * X + .00229827# * X * X * X * X 
SIC1 = EXP(A + B) 
SIG2 = -06 * XI / (1 + .0015 * XI) A .5 
‘FS:b’=’:$ Ti:N* XI A B(1, 4) + C(1, 4) 
ELSEIF X1 < 100 THEN 
ELSE 
END IF 
SIG4 = -098 * X1 A -889 * (1 + -00135 * XI) A -.688 

SIGl = EXP(-4.91362 + 1.59146 * X - -062557 * X * X) 
SIGZ = -03 * X1 / (1 + -0003 * XI) 
I F  XI > 1000 THEN 
SIG3 = A(l 5) * X1 A B(1, 5) + C(1, 5) 

SIG3 = A(3, 5) * XI A B(3, 5) 
SIG3 = A(2, 5) * XI 

SIG3 = A(3, 4) * XI A B(3, 4) 
SIG3 = A(2, 4) * XI A B(2, 4) + C(2, 4) 

CASE 5 ‘ E  

. ELSEIF X1 < 400 THEN 
ELSE 
END IF 
SIG4 = -0609 * XI -895 * (1 + -00196 * XI ). A - -684 

A = i7.64538 + 2.12616 * X - .0608826# * X’* X 
B = -.00763833# * X * X * X + .00042439# * X * X’* X * X 
SIGl = EXP A + B) 
SIGZ = .Dl6 * XI / (1 + -0003 * XI) 
IF X1 > 1000 THEN 
ELSEIF XI < 400 THEN 
ELSE . 
END IF 
SIG4 = -0638 * XI A .783 * (1 + -00136 * XI) -.672 

B(2, 5) + C(2, 5) 

CASE 6 7 ‘ F  G 

SIG3 = A(1 
SIG3 = A(3, 6) * XI A B(3, 6) 
SIG3 = A(2, 6) * X1 A B(2, 6) + C(2, 6) 

6) * XI A B(1, 6) + C(1, 6) 

IF PC% = 7 THE! 
SIGl = SIGl 
SIG4 = -0366 * XI -767 * (1 + -000544 * X1) -.7427 

END IF 
END SELECT 

SIG2 = SIG2 * -65: SIG? = SIG3 * .65 

IF SIGl > HLID THEN SIGl = HLID 
IF SIG2 > HLID THEN SIG2 = HLID 
IF SIG3 > HLID THEN SIG3 = HLID 
IF SIG4 > HLID THEN SIG4 = HLID 

“PRINT USING In## ##### ####.## ####.## ####.##‘I; PC%; DISTANCE; SIGI; SIG2; SIG3 

SIGZ = SIG3 Martin and Tikvart 

END SUB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PASQUILL 
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sU6 PUTLINE (FILENUM%, RN%, LLS, RECLEN%) STATIC I 5- JUL-90 
I 

1 Puts line LLS of length RLEN to random file record 
FILENUM% = File number 
RN% = Record Number 
LLS = Character strin 
RECLEN% = Length of ,,cor% 

CPRDOUT-REC = SPACES(RECLEN%) 
I F  LENCLLS) > 0 THEN LSET CPRDWT.REC = LLS 
PUT FILENUM%, RNA, CPRDOUT 

END SUB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PUTLINE 
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SUB READJFD (FILENUMX, LINENUM%) Last change: 17 Nov 94 

I Reads in parameters from .JFD files 
r FILENUMX File number - -  Assumes fi!e opened for read 
r LINENUMX Line flag: f a k e  = read in first part of file 

DEFSNG A-2 
DEFINT I-K, M-N 
SHARED DIRNUMX FREQO FCALMO FLpFORMATX FLGSPEEDX FLGWINDX, FREQS, HSENSOR, IST 
SHARED US(), HBL6, DIAM, UO, HEIGHT, HTERRAIN, HUfND, AB 
SHARED SPEEDNUAX SPEE~US, STABCATSL, TOTALSTAB() TOTAL, UMAX(), HOURS 

IF LINENUMX = FALSE THEN 
DO 

CALL GETLINE~FILENUMX, EOMZYMBOLS LINES) 
CALL PARSEZ(LINES, 20, , , NUMX: USO) 

IF INSTR(WS(1 "SENSOR" THEN v = vAL(udj): us = w8(3)- NS = ~~SENSOR11 
CALL CONVERT(V, US, "DILUTiON", SFLGX, ERFLGX) 
HSENSOR = V 

ELSEIF INSTR(WS(l), "XOQ") THEN 
WO = VAL(WS(2) 
DIAM = vAL(w~(d)) 
HEIGHT = ABS(VAL(US(6))) 
HBLD = ABS(VAL(WS(8) 1) 
AB = VAL(US(10)) 
HUIND = VAL(US(12)) Wind hei ht m 
HTERRAIN = ABS(VAL(US(14) Terrain {ei'ht m 
UUS = uS(3) + US(5) + US($ + US(9) + WS(114 +'US(13) + 

PRINT Wnits error or other confusion in XOQ Line o f  
PRINT "All units must be SI for this tine !!!.Im 
BEEP: END 

Stack gas velocity, m/s 
Diameter of stack, m 
Stack height, m 
Bldg., m 
Cross-section area, m2 

IF UCASES(UUS) <> ~ ~ M / S M M M M ~ M M ~ ~  THEN 

END IF 

US( 
J FD 

Note: no units check 
Note: no units check 
Note: no units check 
Note: no units check 
Note: no units check 
Note: no units check 
Note: no units check 

15) 
1 file" 

ELSEIF INSTR(US(1) "SPEEDS") THEN 
I F  INSTR(US(;.?~~~~A;~~) THEN FLGSPEEDX = TRUE ELSE FLGSPEEDX = FAL 
SPEEDNUMX = 
FOR I = 3 TO SPEEDNUMX + 2 
V = VAL(WS(1)) 
CALL CONVERT(V, SPEEDUS, "DILUTION", SFLGX, ERFLGX) 
IF ERFLGX THEN 

PRINT 11s eed unit It; SPEEDUS; not understood in SPEEDUNIT 
BEEP: ENB 

END IF 
UMAX(1 - 2) = V Speeds converted to m/d 

NEXT I 

.SE 

line of J FD f i le" 

ELSEIF INSTR(WS(1) "STABC") THEN 
STABCATSX = VALtUS(2)) 

ELSEI F INSTR(US( 1) , "FREP") THEN 
FREPS = US(2) 
HOURS = VAL(WS(3)) 

ELSEI F INSTR(US( 1 1, "CALM") THEN 
T = O  
PRINT Us 1)- US(2)- WS(3); US(4); U%f)  
FOR K = 5 T6 STABCATSX 1 ,  

FCALM(K1 = VAL(U$(K + 1)) 
T = T + FCALM(K) Total explicit calms 

r r  PRINT K, FCALMCK) 
NEXT K 

I , - - - - - - - - - - - - -  Check for explicit or implicit calms 
IF T > .DO01 THEN 
ELSE 
END IF 

IST = 2 
IST = 1 

Calms explicit - -  Entered separately 
Calms implicit -- Included in first speed class in JFD 
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ELSEIF INSTR(WS(1) "PASQ") THEN 
IF WS(2) = lmFROMh THEN FLGWINDX = TRUE ELSE FLGWINDX = FALSE 
IF WS(3) = I1DUSI8 THEN FLGFORMATX = TRUE ELSE FLGFORMATX = FALSE 
EXIT DO 

I Wind directions from 
I File read pointer at line under PASQUILL Line ready to read in JFD data. 

ELSE 
END IF 

PRINT $#Keyword - -  I t ;  WS(1); I t  in  JFD file not accepted - - -  Check spelling.ri: BEEP: END 

LOOP 
ELSE 

I , . . , - - - - - - - - - -  Read in JFD data in either DUS or DSU format ------------- 

I 1  
I 

I 

I 

I 

W E  THEN IF FLGFORMATX = TI ~~ --- 
FOR K = 1 TO STAECATSX 

PRINT LINES 
FOR I = IST TO SPEEDNUMX 

IF INSTR(UCASES(L1NES) 
CALL GETLINE(FILENUM%, COMSYMBOLS, LINES) 

CALL PARSEZCLINES MAXDfRSL, , , DIRNUMX, US()) 
".END::) ;HEN CALL MESSAGES(19, A, 8, AS, 

FOR J = 1 TO D I R N ~ M  
FREQCJ, I K) = VAL(WS(J)) 
TOTALSTAEKK) = T O T A L S T A ~ K ~  + FREWJ, I, K) 
TOTAL = fOTAL + FREQCJ I K) 

NEXT d .  I. K 

ELSE 
FOR I = IST TO SPEEDNUMX 

FOR K = 1 TO STABCATSX 
CALL GETLINECFILENUMX COMSYMBOLS LINES) 
CALL PARSEE(LINE$ MAXDfRSX, 

FREPCJ, I K) = VAL(WS(J1) 
TOTA$ST+E(K) = TOTALSTAbCKI + FREQCJ, I, K) 

IF INSTR(UCASES LINES) "END::) idEN CALL MESSAGES(19, A, B, AS, , , DIRNUMX, US()) 
FOR J = 1 TO D I R N ~ X  

TOTAL = ~ O T A L  + FRECKJ I K) I May not need 
I May not need 

NEXT I 
PI 

END IF 
3ikTna jFD Format = DSUII 

JFDFILES) 

JFDFI LE$) 

END IF 
END SUB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  READJFD 
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I 
SUB READXOQ (FILENUMX) I Last change: 18 Nov 94 

I Reads in parameters from XOQyySnn.1Nx files 
I FILENUM% File number -- Assumes file opened for read 
I 

DEFSNG A-Z 
DEFINT I-K, M-N 
SHARED DIRNUMX FCALM() , FREQ( 1 FLGFORMATX, FLGSPEEDX FLGWINDX, FREKS, HSENSOR, IST 
SHARED HELD DIAk WO HEfGHT HTERRAIN HWfND AB 
SHARED SPEEDNU& SPEEDUS STABCATSX TOTAL TOTALSTAB( 1, HOURS, UMAXO 
SHARED NAMEQFDS, $ 1 ~ ~ 6 ,  NOTES$, SN%, us21 , HEA~ERJFDS 

~~ 

ERASE TOTALSTAB Initialise running totals 

LINE INPUT #FILENUM% LS 
IST = VAL(LEFTS(LS, I ) )  + 1 Calms : 2 for explicit, 1 for implicit 

IF MIDS(LS 2, 1) = 1l0l1 THEN 

ELSE 
END IF 

LINE INPUT #FILENUM% LS 
SITES = LEFTWLS, 20) 
HEADERJFDS = LS 

LINE INPUT #FILENUM% LS 
SPEEDNUMX = VAL(LEfTS(LS, 5)): 

I Percent or hours 
FREKS = ~ ~ H O U R S ~ I  
HOURS = HperY I Hours 

FREKS = I percent 

STABCATSX = VAL(MIDS(LS, 6, 5)) 

I I  

LINE INPUT #FILENUM% LS 
HSENSOR = V A L ~ L E F T ~ L S ,  5)) 

LINE INPUT #FILENUM% LS 
FOR K = 1 TO STABCATS% 

FCALM(K) = VAL(MIDS(LS, 5 * K - 4 ,  5 ) )  
NEXT 

... I _____-- - - - -_-__--  LINE INPUT #FILENUM%, LS 
LINE INPUT #FILENUM% LS 

NAMEJFDS = LEFTS~LS, 80) 
LINE INPVT #FILENUM%, LS I N NNE NE ... 

DIRNUMX = 16 
FOR K = 1 TO STABCATS% 

I XOQ number of directions 

LINE INPUT #FILENUM% LS: PRINT LS; 
FOR I = IST TO SPEEDRUM% 

L ~ ~ : N : N ~ ~ T I # F : ~ ~ ~ X ~ ~ l L ~ O ) ,  IST 
FOR J = 1 T6 DIRNUMX 
NEXT J 

FREQ(J, I, K) = VAL(MIDS(LS, 5 * J - 4 ,  5 ) )  
NEXT I 

NEXT K 

LINE INPUT #FILENUM% LS I Speeds 
SPEEDUZ = VAL L E F T ~ L S ,  5)) , Convert speeds to m,d 

I zpeeds entered as MPH IF SPEEDUY. > 500 THEN 
UMULT = MperMILE * HperD 
PRINT IISoeeds entered as MPH --- 

I zpeeds entered as m/s ELSE- 
UMULT = SperD 
PRINT IISpeeds entered as m/s --- 

END IF 
FLGSPEEDX = TRUE 
FOR I = 1 TO SPEEDNUMX 
NEXT 

I Speeds entered as max. 
I m/d UMAX(1) = VAL(MIDS(LS, 5 * I + 1, 5)) * UMULT 

, 1 1 1 1  LINE INPUT #FILENUMX, LS 
FOR I = 1 TO 8 
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LINE INPUT #FILENUM%, LS Skip 
NEXT 

LINE INPUT #FILENUM%, LS ' RUN 
LINE INPUT #FILENUM%, LS ' PRINT LS 
WO = VAL(LEFTS(L3 5)) Stack vel., m/s 
DIAM = VAL(MIDS(L& 6 5)) Stack diam, m 
HEIGHT - ABS(VAL(MfDS LS 11, 5))) Stack height, m . 
HELD = VAL(MIDS(L3 lb $1) Bldg. height, in 
AB = VAL(MIDS(LS 21 5 ) )  E!d area, m2 
HUIND = VAL(MIDStLS,'26, 5)) Winl.leve1, m 

I 
I 

' A 0 0 0  

THEN 

in XOQ file - - I t -  SN% 
fi Le -- at Note& Line -- 
; read here as:" 

Site: 11; SNX 

E N K ~  F 
END SUB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  READXOQ 
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I 

SUB RISE (STAB%, X!, U!, W!, DIAM!, HPR!) I Last change: 8 Sep 91 

1 

I Model f r yn  XOQDW, NUREG/CR-2919 p. 34-36 & A.41 
I 

Calculates r i s e  from non-buoyant (momentum dominated) plumes. 
Notes: T ime un i t s  i n  s f o r  U. No'TEermal buoyancy assumed-- cold plume. 

I STAB Stabi 1 i ty index of  Pasqui 11 category INPUT 

I U Stack as velocity, m/s INPUT 
I HPR Plune r ise,  rn OUTPUT 

I 
I 

X Distance t o  receptor, m INPUT 
U Wind speed a t  top of  vent, m/s INPUT 

DIAM Stack 90, m INPUT I 

I 

DEFSNG A-Z 
DEFINT I-K, M-N, .S 

I F  DIAM < .00001 THEN HPR = 0: EXIT  SUB 

I F  U > 0 THEN VR = U / U 

; No r i z e  f o r  zero stack ID. 

I Veloci ty rat io,  m/s per rn/s 
as in XOQDW 

HPRl = 1.44 * O I A M  * (VR A -6667) * (X / DIAM) A .3333 I Rise 1, m 
C = 3 DIAM * (1.5 - VR) I Downwash Correction factor 
HPRZ = 3 * DIAM * VRA Rise 2 rn 
FM = (W * DIAM / 2) 2 Moment& flux, m4/s2 

SE! = -000875 
SF! = .00175 
SG! = .00245 
SELECT CASE STAB 

CASE 1 2 3 4 
HPR MfNSkGI(HPR1 HPR2) 
IF VR < 1.5  HEN H ~ R  = HPR - c 

CASE 5 6, 7 
S! = SE! 

S! = SF! 
SI = SG! 

I F  SfAB = 5 THEN 

ELSEIF STAB = 6 THEN 
ELSE 
END I F  
HPR3 = 4 * $FM / S!) A ,25 
HPR4 = 1.5 ((FM / U) .3333) 
HPR = MINSNG!(HPRl HPR2) 
HPR = MINSNG! (HPR 'HPR3) 
HPR = MINSNG!(HPR: HPR4) 

/ S! A 

; Restoring accelerations f o r  
stable conditions, l /sZ 

' A  B C D 
I &Lett least  r i s e  
I Consider downwash 
I E, F, G 

1667 
I Rise 3, m 
I Rise 4, m 
I Select least r i s e  

END SELECT 
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APPENDIX B. UTILITY LISTINGS 

Listings of the utility programs described in this manual are listed in this appendix. A list of listings is given 
below. 

B.1 CPRDEDIT.BAS 

8.2 CPRDUMP.BAS 

B.3 

B .4 RELGEN.BAS 

8.5 SSUM.BAS 

B.6 SUMTAB.BAS 

C P R D PR NT. BAS 
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B.l CPRDEDIT.BAS 

I Auther: D. A. Baker, PNL 
I Contact: D. A. Baker, PNL, (509) 375 3809 
I*********c*cCc*****c*********** Abstract ..................................... 
I 
I 
I 

Program edits sunnary file generated by the CPRDA and CPRDL programs. 
Any field of a record may be changed by following the simple input steps. 
A dunp of.the edited file may be elected for final check. 

I This program was prepared under a contract with an agency of the 
I U. S. Government. Neither the agency, Paci'fic Northwest-Laboratory, 

nor the-aythor makes any warranty or assunes any le a1 liability or I 
I responsibi Lity for the accuracy or usefullness of t$is program. 

Compiler: Microsoft Basic 7.1 
Libraries: DAB1.LIB & DAB1.PLB 
Supporting Modules: NONE 

DECLARE SUB PARSE2 (COMSTRINGS MAXARGSX DELIMS, NUMARGSX, ARGSSC 1) 

DECLARE FUNCTION TIMESTAMPS 0 
DECLARE SUB FINDFILE (FILES E~VS, ECODE~) 
DECLARE FUNCTION EXISTX (FILES) 

DEFINT A-Z 

TYPE RECSTRUCTURE 
END TYPE 

2 AS STRING * RECLEN 
DIM ARGSS(411 
.DIM SUMMARY AS RECSTRUCTURE 

LPRINT ESCS- 11&a4L11- 
LPRI NT ESCSI %L4.55C1I 

I LaserJet margin for dump 
I 10.5 Lines/inch 

I,,,,, Select default string to leave printer -------- 
I 

PDSS = ESCS + llE1l I LaserJet Reset 
I----,-,,,,,,-,,,,,,,,,,, C-aM Line & KB Input . . . . . . . . . . . . . . . . . . . . . . . . .  
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COLOR 14, 1: CLS : 
PRINT 

PRINT 
CPRDEDIT - Program to edit field of CPRD S m a r y  file" 

PRINT 
I F  COMMANDS <> 1111 THEN 
ELSE 

END IF 

FS COMMANDS 
PRINT - 
FS = Qi LINE INPUT "Enter file spec for SUM file: 11; 08 

FS = 81SUM91S38.WM11 Test 
' CALL FINDFILECFS ENVS ECODE%) 

I F  ECODES! = FALSE THkN PRINT "File I,; FS; not found. *****Ii: BEEP: END 
IF EXIST%(FS) THEN 

ELSE 
END IF 
PRINT STRINGS(80, 176) 

OPEN FS FOR RANDOM AS #I 
PRINT FS; 

PRINT "File It; FS; (I not found. *****I1: BEEP: 

Opened in random mode ...I1 

END 

t - - -  Edit Fields ------------------------------------------------------------- 
START : 

PRINT - 
I F  REC'= o THEN END 
GOSUB GETLINE 
IF L E F W L S ,  1) = CHRS(0) THEN PRINT "Record is BLANK ---Ii: END 
PRINT "Present Record:l#: PRINT LS 
CALL PARSEZ(LS, MAXARGS, DELIMS, NUMARGS, ARGSSO) 

INPUT "Enter record number: I), REC 

NEUVAL: 
DO 

PRINT : LINE INPUT "Enter field number: I t ;  OS 
FELD = INT VALCQS)) 
IF FELD = 6 THEN EXIT DO 
PRINT "Present Value: #I; ARGS!$!FELD) 
LINE INPUT "Enter new value: , VALUES 

No more changes 

IF VALUES <> l t l l  THEN ' NO change when just Enter pressed 
L1 = 1 
FOR I = 1 TO NUMARGS 

L = LEN(ARGSS(1)) 
X = INSTR(L1 UCASESCLS) ARGSS(1)) Start of field 
IF 1. = FELD fHEN EXIT FOR 
L l = X + L  

I Start at beginning of record 

' Length of field 
Correct field found 
Skip over field to get new start point NEXT 

IF X > 0 THEN 
MIDS(LS X L) = SPACES(L) Put spaces in field string MIDZXLS' xj = VALUES Put value in field SUMMARY~ZS = LS Place record string in record 
PUT #I REC SUMMARY ' Write revised record to file GOSUB ~ E T L I ~ E  Get latest revision of record CALL PARSEZCLS, MAXARGS, DELIMS, NUMRGS, ARGSSO) 

PRINT tlError in value length or value not foundli: BEEP: END 
ELSE 
END IF 

END I F  

PRINT : PRINT "New Record:": PRINT LS 
PRINT ' LINE INPUT "OK ? (Y/N)* 11- Q$ 

LOOP 

I F  UCA~ESCQS) = 1 1 ~ 1 1  THEN GOTO N ~ A L  
LINE INPUT "Any more 7 (N/Y): I t -  QS 
I F  UCASES(QS) = llyl1 THEN GOTO START 
PRINT * 
IF QS ;> I l l t  THEN 

END I F  

LINEJNPUT "Enter comnents (< I 0 0  characters): 1,; OS 
SUMMARY.ZS = TIMESTAMPS + 11 - - -  1) + QS 
PUT #I, 100, SUMMARY 

PRINT : LINE INPUT "Print File ? (Y/N): I!; QS 

B.3 NUREG/CR-2850, Supplement 



Appendix B 

IF UCASES(QS) = #INt1 THEN END 

WIDTH LPRINT 25: 
PRINT : PRINT Printin file FS; . . .I1 
LPRINT ~ u m p  of 11; FS: LPRINQ 
REC = 0 
DO UNTIL REC = MAXRECS 

LPRINT REC; 
. --.. LS = MfDS(SbMMARY.ZS, 1, RECLEN - 2): LPRINT LS 

REC = REC + 1. 
GET #I REC SUMMARY 

LKNT PDSS- 
PRINT : PRIkT Dump completed ----It 

END 

INPUT "ENTER SITE NO.: PS 
ARGSS(1) = (18: SITENUMS A PS: PRINT 

RETURN 

'!ENTER DRIVE LETTER HOLDING OUT FILE (Default = F): II; 
g!Tllll: UHILE (LIS = Igt1: (;IS = INKEYS: WEND: PRINT PS 
IF PS = CHRS(13) THEN ARGSS(2) I1Fl1 ELSE ARGSS(2) = UCASES(PS) 
PRINT 

RETURN 

GET #1 REC SUMMARY 
LS = MfDS(SbMMARY.ZS, 1, RECLEN) 

RETURN 

NUREGICR-2850, Supplement B.4 



Appendix B 

B.2 CPRDUMP.BAS 

I 
I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Disclaimer .................................... 
I 

I 
I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Software ..................................... 

Program reads sumnary f i l e  generated by the CPRDA and CPRDL programs 
and d i rec ts  records an HP Laser pr in ter .  

This program was prepared under a contract wi th  an agency o f  the 
I U. S. Government. Neither the agency, Pac i f i c  Northwest -Laboratory, 

nor the-aythor makes any warranty o r  assumes any l e  a1  l i a b i l i t y  o r  
respons ib i l i t y  f o r  the accuracy o r  usefullness o f  t 8 i s  program. 

I Compiler: Microsoft Basic 7.1 
I Libraries: DAB1.LIB & DABIALB 
I Supporting Modules: NONE 

DECLARE SUE PARSE2 (COMSTRINGS 
DECLARE SUB FINDFILE (FILES, EkVS, ECODEX) 

MAXARGS%J DELIMS, NUMARGS%, ARCS$()) 

CONST FALSE = 0, TRUE = NOT FALSE 
CONST MAXRECS = 100 
CONST RECLEN = 128 
CONST DELIMS = It 
CONST ENVS = WPRDII 
CONST MAXARGS = 41 
ESCS = CHRS(27) 

TYPE RECSTRUCTURE 
END TYPE 

2 AS STRING * RECLEN 

COLOR /,4, 1: CLS : 
PRINT 
PRINT 
I F  COMMANDS <> ltlt THEN 

PRINT 
CPRDUMP - Program t o  l i s t  t o  p r i n t e r  CPRD Sumnary f i l e "  

START: 

FS = COMMANDS 
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ELSE 

END I F  
PRINT - 
FS = P f  

LINE INPUT "Enter file spec for SUM file: II; 618 

CALL I F  ECwE/. FINDF!LE(FS = FALSE THEN ECODEX)IIFile PRINT 11; F$; 11 not found. *****II: BEEP: END 

OPEN FS FOR RANDOM AS #I 
REC = 0 
DO UNTIL REC = MAXRECS 

REC = REC + 1: LPRINT REC; II It; 
GET #I REC SUMMARY 
LS = MfDS(S6MMARY.ZS. 1, RECLEN - 2): LPRINT LS 

LOOP 
LPRINT PDSS. 
PRINT : P R I ~ T  11 ~ u n p  completed ----I! 

END 

INPUT "ENTER SITE NO.: 'I QS 
ARGS(1) = PS: SITENUMS =IPS: PRINT 

RETURN 

PRINTII::ENTER DRIVE LETTER HOLDING OUT FILE (Default = F): 'I; 

$ GS ='CHRS(l3) THEN ARGS(2) = "F" ELSE ARGS(2) = UCASE$(QS) 
PRINT 

- WHILE QS = l l t l :  PS = INKEYS: WEND: PRINT QS 

RETURN 

GET #I REC SUMMARY 
LS = MfDS(S6MMARY.ZSI 1, RECLEN) 

RETURN 
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B.3 CPRDPRNT.BAS 

I 

I 
I 

This program was prepared under a contract wi th an agency o f  the 
I U. S. Govermnt. Nei ther the agency, Pac i f i c  Northwest-Laboratory, 

nor the-author makes any warranty o r  assumes any Le a1 l i a b i l i t y  or  
responsibi Lity f o r  the accuracy or usefultness of  t 8 i s  program. 

............................... Software .................................... 
I Compiler: Microsoft Basic 7.1 
I Libraries: DAB1.LIB & DAB1.QLB 
I Supporting Modules: NONE 

I 9 Mar 
I 7 Jut 
I 19 Oct 
I 2 Jun 
I 27 Feb 
I 30 Apr 
I 1 May 
I 30 May 
I 15 Nov 
I 26 Nov 
I 28 Jan 
I 5 Feb 
I 10 Jut 
I 15 Jut 
I 9 Aug 
1 12 Aug 
I 11 Nov 
I 25 Feb 
I 9 Mar 
I 17 Mar 
I 19 Mar 
I 20 Mar 
1 18' APR 
I 27 APR 
I 27 JUL 
I 18 JAN 
I 5 Apr 
I 15 Nov 

16 ,APR 

_-_ 82 URITTEN BY R. A. PELOQUIN BNU RICHLAND UA, 
82 MODIFIED BY DA BAKER 7'JUL 82, 19 OCT'82 , 2 JUN 83 
82 
83 
84 I B M  PC VERSION , DA BAKER 
89 Modif ied f o r  Quickbasic 4.5 
89 Ran 
90 
90 
90 
91 
91 
91 
91 

.91 
91 
91 
92 ' 
92 
9 3  
92 
92 
92 
92 
93 
93 
94 
94 
94 

. _ _  
Revised-formats of  -D.Ua 
S a l i t  SUMMARY SUB i n t o  TWO uarrs. 

Adaed M I  Scenario doses 
Combined CPRDOUT, READAIR, READUATR i n t o  t h i s  program 
Modjf jed comnand Ljne processing routine. Add t o t a l  of  M I  l iquid 
Modif ied Sumnary a i r  dose pr in tou t  -- Appendix I.. 
Modif ied S p p r  -L iquid p r in tou t  -- App. I & percents des. obj. 
S l igh t  modificaYions. G E M f i l e  suuport. 
Added FORMS funct ion and PDS Format$ and t i m e  and date functions 
Added FEXPOSR t o  SUMMARY sub. -___ ter, ___*_ f ish,  and inver t  mixing t o  SUMMARY. 

Added MISCMODZ module and Basic 7.1 compat ib i l i ty  & made F defaul t  d isk 
Added BV FM and FF factors f o r  a i r  
Format mbdif icat ion 
ReDhCed TUh with MU-h 

doses. 

Added year 

Minor cahanges ~ 

Add@ A i r  amna resu l ts  t o  SUB SUMAIR 
Revised SIYENAMES SOURCE f o r  SUMAIR and SUMLIQ subs. 
Corrected tlFrqn CPRDA Runt1 l i n e  i n  sub A!R. 
Minor formatt ing i n  subs sumair and sunliq. 
Minor formatt ing i n  sumliq 
Added rec 71 t o  SUMLIQ 

I Ex.: 
I 

CPRDPRNT SUM89S69.OUG 
CPRDPRNT F:AIR89S25.OUG 
CPRDPRNT F:\WTPUT\LIQ8%45 .OUT 

DEFSNG A-2 
DEFINT I-K 
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ISINCLUDE: 
ISINCLUDE: 

'FORMAT.93' 
'DAT I M . B I 

CONST 
CONST 
CONST 
CONST 
CONST 
CONST 
CONST 
CONST 
CONST 

FALSE = 0 TR::J;,iOT COMSYMBOLB = 
RECLEN = 128 ' 
N1% = 83 
MIN = 2.5 I 
LMX = 12 I 
DELIMS = I1 It 
ENVS = llCPRD1l I 
MAXARGS = 20 I 
ESCS = CHRS(27) 

t 

FALSE 
Comnent symbol 
Record length 
NUKES 
Minimum percent for sorted 
Left margin 
String parsing delimeter 
Environment string 
Max no. args in line to par 

total printout 

-se 

TYPE RECSTRUCTURE 
END TYPE 

2 AS STRING * RECLEN 

TYPE TITLESTRUCTURE 
LL AS STRING * 60 

END TYPE 
TYPE RECORDTYPEAIR 

NUKE AS STRING * 8 
HI AS SINGLE 
H2 AS SINGLE 
H3 AS SINGLE 
H4 AS SINGLE 
H5 AS SINGLE 
H6 AS SINGLE 
DUM AS STRING * 28 

END TYPE 
TYPE RECO DTYPELIP 

NUKE ASPSTRING * 8 
HI .AS SINGLE 
H2 AS SINGLE 
H3 AS SINGLE 
H4 AS SINGLE 
H5 AS SINGLE 
H6 AS SINGLE 
H7 AS SINGLE 
H8 AS SINGLE 
H9 AS SINGLE 
H10 AS SINGLE 
DUM AS STRING * 12 

END TYPE 

COLOR 15 1- CLS 
PRINT ~ T P R D ~ U T  - Program to print CPRD output fi tesll 
PRINT 
PRINT llCOMMANDS=lt; COMMANDS 
IF LEN(C0MMANDS) THEN 
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IF INSTR(C0MMANDS THEN 
CALL PARSEZ(C0MhANDS MAXARGS% I1\l1 NUMARGS%, ARCS( )) 
FILEFLGS = LEFTSCARGS~NUMARGSXI, I)' 
FILEFLGS = MIDSCCOM~ANDS, 3, 1) 

ELSEIF INSTR(C0MMANDS :I1) THEN 
ELSE 

FILEFLGS = LEFTS(COMMANDS, 1) 
END I F  
FILES = COMMANDS 
BEEP: CLS : PRINT 
PRINT :: 
PRINT CPRDPRRT ~i tespecll- PRINT 
PRINT EX. CPRDPRNT F:&.JT89S25.0UG11: PRINT 
PRINT 
END 

END I F  
PRINT 1tFILES=18- FILES 

ELSE 
File to rint must be entered on comnand Line:" 

PRINT #IF I LE FLGB="; F I LE FLGS 
I , , , , ,  Check for  extension 

IF INSTRCFILES a.81) THEN 
ELSE 

FILES = FILES + I1.OUT1l 
END IF 
CALL FINDFILECFILES ENVS, ECODE%) 

FILES = FILE& 

I F  ECODEX = FALSE'THEN 
BEEP: PRINT "File #I; FILES; not found. *****It: END 

END IF 

............................................................................... 
PRINT "File selected: I!; FILES: PRINT 
SELECT FdCE EiLEFLGS 

CASE I WTput, SUMmary 

CASE "A" I AIR, GAS 
CASE "L" LIPuid, WATer 

CALL S~ILIQ(FILES) 
CALL SU+Lfi(FILES) 
CALL Af RiiiLES) 
CALL L f QUID( FI LE$) 

END SELECT 
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DEFSNG I-K 
SUB AIR (FILES) ' 18 JAN 94 

DEFSNG A-2 
DEFINT I-K, N 
SHARED ESCS 
IORG = 6 I Number of organs 

DIM M(N1) AS SINGLE 
DIM DOSE(N1 IORG) AS SINGLE I Yption 1 Dose 
DIM NUCNUM kl%) AS INTEGER 
DIM NUKE(N!%) AS STRING * 8 I Nuclide symbol 
DIM NKB(NI%) Nuclide symbol 
DIM DOSES AS RECORDTYPEAIR, TITLE AS TITLESTRUCTURE 

I Option 1 T. Body Dose for sort 

OPEN FILES FOR RANDOM AS #I LEN = LEN(T1TLE) 
GET #I, 1, TITLE: LS = TITLE-LL 
LPRINT 
LPRINT TAB(LM)- * * * I I ;  LS; It * * *I1; TAB(100); TIMESTAMPS 
PRINT LS: LPRINT 
SITENAMES = MIDSCLS INSTR(LS, + 29, 23) 
YRS = MIDS(LS, INST~LS, 11.11) - 5, 2) 
GET #I 2 TITLE 
LPRINT'TAb(LM%)- ItFrcin CPRDA It; TITLE-LL 
PRINT TITLE.LL:'LPRINT 
SLEEP 1 Initialise Totals and Select Options ------------------- I - - - - - - - - - - - - - - - - - - -  

TT = 0: TTB = 0 
I - - - - - - - - - - - -  Organ dose by nuclide - - - - - -_-_______________________ 

LPRINT TAB(LM%); 
LPRINT 
LPRINT TAB(LM%); II T BODY GI-LLI THYROID BONE LIVER LUNG TBODY XI1 
LPRINT 

*** OPTION 1 -- Nuclide vs. Organ -- Surnned over sectors ( Man-Rem )I1 

J = 0:'TTBODY = 0: TTHY = 0: TLIVER = 0: TGUT = 0: TBONE = 0: TLUNG = 0 
FOR I = 1 TO N1 

GET #I DOSES 
NUKES(f ) I =  DOSES.NUKE 
IF ASC(LEFTS(NUKES(I), 1)) <> 0 THEN 

J = J + I  
DOSE(1, 1) = DOSES.Hl I T. body 
DOSE(1 2) = DOSES.HZ I GI 
DOSE(1' 3) = DOSES.H3 
DOSE(1' 4) = DOSES.H4 Bone 
DOSE(1' 5) = DOSES.H5 
DOSE(1' 6) = DOSES.H6 
PRINT C~SING t w  \ .  
M(J) = DOSECI 1) 
NKSCJ) = N U K E ~ I )  

I Thy 
I Liver 
I Lun 

# # . & ~ ~ l t ;  I; NUKESCI); DOSE(I, I) 

TTBODY = TTBODY + DOSEJI, 1): 
TLIVER = TLIVER + DOSE(]: 5): 

TGUT = TGUT + DOSECI 
TLUNG = TLUNG + DOSECI, 6) 

2) 
TTHY = TTHY + DOSE(1 TBONE = TBONE + DOSE~I, 4) 

END IF 
NEXT I 
CLOSE 
N2 = J 

I - - - - - - - - - - - ,  Check for zero total and end, since no air releases 
IF TTBODY = 0 THEN GOT0 FINISHAIR 
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Sort Nuclides I,,,....,,,,,,,......,,,- 

SORT 
F = TRUE 
FOR J = 1 TO N2 - 1 

I F  M(J) <= M(J + 1) THEN 
F = FALSE 
SWAP M(J) M(J + 1) 
SWAP N K S ~ ) ,  NKSCJ + I) 

END IF 
NEXT J 
I F  F = FALSE THEN GOT0 SORT 
PRINT : PRINT N2; VALUES SORl 'ED": PRINT 

Print Sorted Nuclides --------------- I - - - - - - - - - - . . - - . . - . . - - -  

LPRINT 
LPRINT : LPRINT TAB(LM% + 14); "AIR -------- Sorted Total Body Contributors > I t ;  MIN; X ------- AIR" LPR I NT 
FOR J = 1 TO N2 

IF  M(J) / TTBODY > MIN / 100 THEN 
TOT = TOT + MJJ) 
LPRINT TAB(LM/. + 34) ;  : LPRINT USING It\ 
PRINT USING ll\ 

\ ##I1- NKSCJ); M(J) / TTBODY * 100 
\ ##I1; NKSCJ); M(J) / TTBODY sr 100 

END IF 
NEXT 
LPRINT TAB(LM% + 34) ;  : LPRINT USING "OTHER 
PRINT USING "OTHER 

##I1- 100 - (TOT / TTBODY) * 100 
##It; 100 - (TOT / TTBODY * 100) 

FINISHAIR: 
LPRINT ESCS + %170R~l- 
LPRINT TAB 90 "AIR 81; RIGHTSCFILES, 1)-  11 11- SITENAMES- YRS- LPRINT C H R M ;  
CLOSE 

I Set rint heid t~ last line 
I CR -- Since tist tine, fbrm f e d  automatic 
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DEFSNG I-K, N 
FUNCTION FORMS (X!) I 8 Mar 92 

I 
I 

Rounds using ROUNDOFF function and formats for report using FORMAT function 
Functions must be declared in main program. 

I 

DEFINT A-2 
I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

SIGFIG% = 2 
MINI! = -01 
M A X !  = 999999! 
N! = ROUNDOFF!(X!, SIGFIG%) 

CASE IS 2 MAX! 

SELECT CASE N! 
CASE IS < MINI! 
CASE IS < 1 

MS = FormatSS(N!, ltO.OE+OO;;O.O1l) 
MS = "0" + LTRIMS(STR$(N!)) 
MS = FormatSS(N!, 81t##c,##o.#") 
MS = FormatSS(N! , "O.OE+OO") CASE ELSE 

END SELECT 
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SUB LIQUID (FILES) I 27 Jul 93 

DEFSNG A-2 
DEFINT I-K, N 
SHARED ESCS 
K1 = 10 I Paths 

DIM M(N1) AS SINGLE I T. Body dose by nuclide sunned over food & water 
DIM NUKE(N1) AS STRING * 8 I Nuclide symbol 
DIM D(K1) AS SINGLE I Dose array by path-organ 
DIM N(N1 KI) AS SINGLE I Dose array b nuclide and path-organ 
DIM T(KIJ AS SINGLE Sum over nucyides for each path-organ 

DIM DOSES AS RECORDTYPELIQ, TITLE AS TITLESTRUCTURE 

OPEN FILES FOR RANDOM AS #I LEN = LENCTITLE) 
GET #I. 1. TITLE 
LPRINT. . 
LPRINT TAB(LMX)- * * * II; TITLE.LL; * * * I]; TAB(100); TIMESTAMPS 
LPRINT - PRfNT TITLE-LL 
SITENAM~S = MIDS(TITLE.LL INSTR(TITLE.LL, 1 1 - 1 1 )  + 32, 23) 
YRS = MIDS(TITLE.LL, INST~TITLE.LL, 11.11) - 5, 2) 
GET #I 2 TITLE 
LPRINT’TAb(LM%); I1From CPRDL I t ;  MIDf(TITLE.LL, 1, LEN(TITLE.LL) - 5) 
PRINT TITLE-LL: LPRINT 
LPRINT TAB(LM%)- *** NUCLIDES VS. PATHWAYS (MAN-REM)”: LPRINT 
LPRINT TAB(Ld)! HEDZS; PATHSZS; 
LPRINT TAB~LMY)! HEDIS; PATHSIS; 11 1 1 -  TOTALIS 
LPRINT : P R I N ~  

111 TOTAL2S 

I . - - - - - - - - - - - - - - - - - - - - - -  Initialize Totals & Read in file ------------------- 
TTB = 0: J = 0: TOT = 0 

Appendix B 

I Pathway-organ dose for each nuclide 
1 Sum over nukes for each pathway-organ 
; T. Body Total for each nuke s m e d  over 

FOR K = 1 TO K1 - N(J K) + D(K) 
FIij ~’TTK) +’D(K) 
I F  K = 1 OR K = 6 THEN 
END IF 

M(J) = M(J) + D(K): TTB = TTB + D(K) 
water and foods 

NEXT K 
END IF 

END IF 
NEXT I 
CLOSE 
N2 = J 

FOR I = 1 TO N2 I NUKE 
IF ASC(LEFTS(NUKES(I), 1)) <> 0 THEN 
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LPRINT TAB(LM%); : LPRINT USING #I\ \ I t ;  NUKES(1); 

LPRINT USING ##.#"""" ###.#I8; M(1); M(I) / TTB * 100 I TOTALS OVER PATHS & % I S  
END IF 

NEXT I 
LPRINT 
LPRINT TAB(LM%); "TOTAL 'I; 

FOR K = 1 TO K1 PATH 
LPRINT USING lW#.#"A""tl; T(K); I TOTALS 

NEXT K 
LPRINT USING 11 ##.#"""" ###.#It;  TTB; TTB / TTB * 100 

I - - - - - - - - - - - - - - - - - - -  Sort Nuclides 

SORTL: 
F = TRUE 
FOR J = 1 TO N2 - 1 

IF M(J) <= M(J + 1) THEN 
F = FALSE 
SWAP M(J) M(J + 1) 
SWAP N U K E ~ J ) ,  NUKEBCJ + I) 

END I F  
NEXT J 
IF F = FALSE THEN GOT0 SORTL 
PRINT : PRINT N2; 18 VALUES SORTED": PRINT 

I - - - - - - - - - - - - - - - - - - -  Print Out Sorted Nuclides --------------- 
Sorted Total Uody Contributors > #I; MIN; % ------- LPRINT 

LPRINT : LPRINT TAB(LM% + 15); "LIQUID ---------- 
LPRINT 
FOR J = 1 TO N2 

L I QU I D " 

IF M(J). / TTB > MIN / 100 THEN 
\ ##I1- NUKEB(J); M(J) / TTB * 100 TOT = TOT + M(J) 

LPRINT TAB(LM% + 35); - LPRINT USING la\ 
PRINT USING #I\ \-  ##'I; NUKEB(J); M(J) / TTB *,IO0 

END IF 
##I8; 100 - TOT / TTB * 100 NEXT 

LPRINT TAB(LM% + 35); : LPRINT USING "OTHER 
PRINT USING "OTHER ##I1; 100 - TOT / TTB * 100 

FINISHLIQ: 
LPRINT ESCS + %a70Rl1- 
LPRINT Cf(RS[&;, 

I Set print head on last line 
LPRINT TAB(87 "LIQUfD - (I;  SITENAMEB; II YRS- 

I CR - -  Since last Line, form feed automatic 

EXIT SUB 
END SUB '>>>>>>>>>>>>>>>>>>>>**>>>>>*>>>>>>*>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> LIQUID 
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I 

SUB SUMAIR (FILES) I 18 Jan 94 

DEFSNG A-2 
DEFINT I-K, N 
SHARED ARGSO, K S O ,  ESCS 
DIM SUMMARI AS RECSTRUCTURE 

OPEN FILES FOR RANDOM AS #1 LEN = RECLEN 
REC = 9: GOSUB GETLINE 
YRS = MIDSCLS, INSTRCLS, llREL1l) + 3, 2) 
REC = 1: 
LPRINT FILES- TAB(103); TIMESTAMPS: LPRINT 
LPRINT TAB(1b); II * * * * * * * Site Air Dose Sumnary Report For It; SITENAMES; It * * * * * * * * 11 
LPRINT 
REC = 1 -  GOSUB GETLINE 

GOSUB GETLINE: SITENAMES = MIDSCLS, INSTR(LS,. llSite:ll) + 5, 24) 

I F  I N S T ~ L S  ~~cPRD;~) = o THEN 
LPR I NT - LPR I NT ! ! ! ! ! ! ! Release type not run for *I; SITENUMS; II ! ! ! ! ! ! !I1 
GOTO FI~~ISHSUM 

END I F  
LPRINT LS 
LPRINT 
LPRINT STRINGS(50, ll-ll); II Input Files It; STRINGS(50, I1-l1) 
ERASE ARGS, KS 
LPRINT 
REC = 9: GOSUB GETLINE: LPRINT LS 
REC = 6: GOSUB GETLINE: LPRINT LS 
REC = 7: GOSUB GETLINE: LPRINT LS 
REC = 5: GOSUB GETLINE: LPRINT LS 
LPRINT 
REC = 10: GOSUB GETLINE: LPRINT LS 
REC = 11: GOSUB GETLINE: LPRINT LS 
REC = 12: GOSUB GETLINE: LPRINT LS 
REC = 13: GOSUB GETLINE: LPRINT LS 
REC = 14: GOSUB GETLINE: LPRINT LS 
LPRINT 
REC = 69: GOSUB GETLINE 
CALL PARSEZCLS MAXARGSX DELIMS, NUMARGSX, ARGSO) 
REC = 75: G6SUB GETLIkE 
CALL PARSEZCLS MAXARGS%, DELIMS, NUMARGSX,, KSO) ' \6g!Ef STRINGSt40, ll-ll); It Air Parameters ; STRINGS(40, -. ...... 
LPRINT ;,Pop Factor= I#; ARGSClJ! iRGJ;g; I:i FtpatSS(VAL(KS(1 I) ,  ll#,##O,OOO1l); It 
LPRINT Pasture Fagtors= 
LPRINT "Productions= ; ARGS(3); II It; ARGS(b)~RgS(i~ ARGS(7); It 
LPRINT 
REC = 8: GOSUB GETLINE: LPRINT "Met: l1;-RTRIM:(LS) 
REC = 52; GOSUB GETLINE: LPRINT "P/C Ratio: ; RTRIMS(LS) 
LPR I NT 
LPRINT Yajor Nukes H-3 1-14 ir-41 io-60 kr-88 i-131 ie-133 ie-135t1 
REC = 73: GOSUB GETLINE: LPRINT IlPREL(Ci/y)i LS 
REC = 83: GOSUB GETLINE: LPRINT IIBv . LS REC = 84: GOSUB GETLINE: LPRINT "Fm (d/L) : LS 
REC = 85: GOSUB GETLINE: LPRINT IIFf (d/L) : LS 
LPRINT 
REC = 76: GOSUB GETLINE 
LPRINT llSum D i t  Factors (s/IS or I/&!): Is; RTRIMS(LS) 
REC = 77: GOSUB GETL!NEII.II 
CALL PARSEZCLS MAXARGSL 
LPRINT llPop Wefghted Avgs) (6a&c!/$"o"r"Sr$%?(?) E3=I1; FORMS(VAL(ARGS(1))); II 
LPRINT 

LPRINT It Location meters XP 1 XQ2 XP3 DP" 
LPR I NT 
FOR I = 30 TO 33 
NEXT 
LPRINT : LPRINT 

Prod. Factor= I,; ARGS(2); 
TU-h= In; ARGS(8) 

K2=I1; FORMS(VAL(ARGS(2))) 

REC = I: GOSUB GETLINE: LPRINT LS 

Air Doses I,,,,,,-------------,,-,,,_, 

LPRINT STRINGS(12, ll-ll); AIR POP. DOSE COMMITMENTS (person-rem) I#; STRINGS(12, 
LPRINT 
LPR I NT T. Body GI Thy Bone Liver Lung" LPRINT 
FOR I = 47 TO 51 

NEXT 
LPRINT 

REC = I -  GOSUB GETLINE: LPRINT LS 
IF I = 90 THEN LPRINT 
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I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

LPRINT SERINGS(33, ll-ll); AIR MI DOSE COMMITMENTS (mrem) STRINGS(33, Infantll' 
T. Body GI Thy Bone Liver Lung G a m a  Beta" LPRINT 

LPRINT 11 Location meters 
LPRINT 
FOR I = 34 TO 37 
NEXT 

REC = I: GOSUB GETLINE: LPRINT 

LPRINT 
FOR REC = 86 TO 90 
NEXT 

GOSUB GETLINE: LPRINT TAB(14); LS 

LS 

Residence - _ _ _ _ _ _ _ _ _ _ - _ - - _ _ _ _ _ _ -  Max. Organ ____-_-- - - - - - - - - - - - - - l l  LPRINT 
LPRI NT TAB( 18) ; IISi te Boundary 
LPR 1 NT TAB ( 18) ; slGamna Beta T.Body Inhal Veg/Pro Mi lk/Meat Total Age Organ" 
LPRINT 
REC = 74: GOSUB GETLINE: LPRINT LS 
LPRINT 
REC = 82: GOSUB GETLINE: LPRINT LS 
LPR I NT 
REC = 91: GOSUB GETLINE: LPRINT LS 

FINISHSUM: 
LPRINT ESCS + %a70R1I- I LaEerJg Cursor osiiioning 
LPRINT CHRS(13j; I 6R 
CLOSE 

LPRINT TAB(91 "AIR RIGHTSCFILEB, 1); , SITENAM&; 11; YRS; 

GET #I REC SUMMARI 
LS = MfDS(SbMMARI.2, 1, RECLEN) 

RETURN 
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SUB SUMLIP (FILES) I 18 Jan 94 

DEFSNG A-2 
DEFINT I-K, N 
SHARED ARGSO, KSO, ESCS 
DIM SUMMARI AS RECSTRUCTURE 

OPEN FILES FOR RANDOM AS #I LEN = RECLEN 
REC = 17: GOSUB GETLINEL 
YRS = MIDSCLS, INSTRCLS, IIRELIl) + 3, 2) 
REC = 2: GOSUB GETLINEL: SITENAMES = MIDSCLS, INSTR(LS, llSite:tl) + 5, 24) 
LPRINT FILES- TAB(104)- TIMESTAMPS: LPRINT 
LPRINT TABCIA); 
LPRINT 
REC = 2: GOSUB GETLINEL 
IF INSTR(LS 8aCPRDf;1t) = 0 THEN 

END IF 
LPRINT LS 
LPR I NT LPRINT STRINGS(50, ll-ll); I f  Input Fi Les It; STRINGS(50, I1-l1) 

LPRINT 

* * * * * * * Site Liquid Dose Sumnary Report For #I; SITENAMES; * * * * * * * * 

LPRINT - [PRINT !!!!!!! CPRDL NOT RUN FOR THIS SITE Il; SITENUMS; !!!!!!!#I 
GOTO FI I I SHSUMLIP 

ERASE KS 
REC = 17: GOSUB GETLINEL: LPRINT LS 
REC = 16: GOSUB GETLINEL: LPRINT LS 
REC = 15: GOSUB GETLINEL: LPRINT LS 
LPRINT 
REC = 18: GOSUB GETLINEL: LPRINT LS 
REC = 19: GOSUB GETLINEL: LPRINT LS 
REC = 21: GOSUB GETLINEL: LPRINT LS 
REC = 23: GOSUB GETLINEL: LPRINT LS 
REC = 25: GOSUB GETLINEL: LPRINT LS 
LPRINT 
REC = 72: GOSUB GETLINEL: 
CALL PARSE2CLS MAXARGS% DELIMS NUMARGSX, ARGS( )) 
DWPOPS = ARGS(&): AFPOPB = ARGSt9) 
REC = 70: GOSUB GETLINEL 
CALL PARSEZCLS MAXARGS%, DELIMS, NUMARGS%, Kf:)) 
LPRINT STRINGSt47, ll-tl); Liquid Parameters , STRINGS(47, I1-l1) 
LPRINT 
LPRINT :;Pop Factor= It- 
LPRINT 
PF! = VAL(KS(4) - 
CFS! = PF! * 1.~i~E-0~; CFSS = FORMS(CFS!)ll+ 11 cfs" 
LPRIiT "Kater Types= , KS(2); #I; KS(3); Pipe Flow (L/y)= #I; KS(4); I t  (It; CFSS; It) 

IF RF! > TkEN LPRINT 
WMIXS = FORMS(VAL(KS(6))) 
FMIXS = FORMS(VAL(KS(8))>: 
LPRINT ::Pop. Usage gllMixin - D. Water= - D\POPS- - WMIXS- Ix Fish= II; KS(7); & It; FMIXS; 

LPRINT 
LPRINT Vlajor Nukes H-3 Mn-54 Fe-55 Fe-59 Co-58 Co-60 211-65 Sr-90 1-131 Cs-134 
REC = 78: GOSUB GETLINEL: LPRINT WREL, (Ci/y) :I1; LS REC = 79: GOSUB GETLINEL: LPRINT I1Recirc. -11. L$ 
REC = 80: GOSUB GETLINEL: LPRINT "Fish (L/kg):lI! LS 
REC = 81: GOSUB GETLINEL: LPRINT ltInvert(L/kg)illi LS 
LPRINT 
REC = 20: GOSUB GETLINEL: LPRINT "Infant: ;;; LS 
REC = 22: GOSUB GETLINEL: LPRINT VhiLd : * LS 
REC = 24: GOSUB GETLINEL: LPRINT "Teen : Id LS 
REC = 26: GOSUB GETLINEL: LPRINT IIAdult : I$ LS 
LPRINT 
REC = 71: GOSUB GETLINEL: LPRINT LS 
LPR I NT 

D. Uater Po - FORMS(VAL(DUP0PS)); 
Total 80-kmK%1';t1:' FORMS(VAL(AFP0b)); It Pop. Aquatic Food Exposure= In; KS(13) 

RF! = VK(Kk5)) 
River FLOW 

(cfs)= - KS65)- 
Complete Mixing= In; FORMS(CFS! / RF!) ELSE LPRINT II No Rivert1 

SMIXS = FORMf$VAL(KS(lOA)B, 
LPRINT Invert= ; K d j ;  11 & 11; SMIXB; ~SHORE='I~; KSCII) 

CS-137" 

I , , , , , , , , - - - , - , , , , , , ,  Liquid Doses 
LPRINT STRINGS(12 I8-l1)* I t  LIQUID POP. DOSE COMMITMENTS (PERSON-"; 
LPRINT "REM) II; SfRINGSt13 I1-l1): LPRINT 
LPRINT T. B h y  GI Thy Bone Liver" 
LPRINT 
FOR I = 42 TO 46 

NEXT I 
REC = I -  GOSUB GETLINEL: LPRINT LS 
I F  I = i5 THEN LPRINT 
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LPRINT : LPRINT 
LPRINT STRINGS(15, 
LPRINT 
LPRINT #I 
LPRINT It 
LPRINT It Path 
LPRINT 
IMAGES = It TOTAL 

It LIQUID ADULT MI DOSE COMMITMENTS (mrem) II; STRINGS(14, 

Direct &I1 
Mixjng Ingestion ---- Ingestion dose to any organ ----I1 
Ratio T. Body GI Thy Bone L i v e P  

##-WA^^II ##.FAA^ 

T B W Y  = 0: TGI = 0: TTHY = 0: TBONE = 0: TLIVR = 0 
FOR I = 38 TO 41 

REC = I: GOSUB GETLINELf1 II LPRINT LS CALL PARSEE(L3 MAXARGS NUMARGS% ARGSC)) 
T B W Y  = TBODY 4 VAL(ARGk3))' 
TGI = TGI + VAL(ARGS(4) Mi GI-LLI 
TTHY = TTHY + VAL(ARGS(4)) 
TBONE = TBONE + VAL(ARGS(6)) MI Bone 
TLIVR = TLIVR + VAL(ARGS(7)) MI Liver 

I MI T.'Body 
I MI Tyroid 

NEXT 
LPRINT 
LPRINT USING IMAGE$; TBODY; TGI; TTHY; TBONE; TLIVR 
LPRINT - LPRINT 

LPRINT TAB(13); #ID. Wat Fish/Shell Shore 

REC = 29: GOSUB GETLINEL: LPRINT LS 

Total Body -__-___-_---------- .................... Max. Organ LPRINT j~~(13); II _-_-__--_---- -- 
- - - - - - - - - - - - - - - - - - - - - I 1  

Total '40 D. Wat Fish/Shell Total XI0 
AgeLpR I p a n t 1  

FINISHSUMLIQ: 
LPRINT ESCS + %a70Rn1- 
LPRINT TAB(87 llLIQUfD - Ir; SITENAMEg; , YRS; 
LPRINT cHR~(l4i; 
CLOSE 

I Set rizt ifad on Last line 
CR -- Since Last Line, form feed automatic 

GET #I REC SUMMAR1 
LS = MfDS(Shl4ARI.2, 1, RECLEN) 

RETURN 
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8.4 RELGEN.BAS 

I RELGEN **** Routine to generate REL files from the Brookhaven release file 
I Version of 16 Apr 93 

Auther: D. A. Baker, PNL 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 

I Contact: D. A. Baker, PNL, (509) 375 3809 
I***************************** Abstract ..................................... 

I 
I 

Program reads in the Brookhaven release data file and creates a REL file 
for each site. Manual input of population factors are required for each 

I site. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Disclaimer .................................... 
I 

I 
I 

I***************HHH*H****C* Software ..................................... 

This program was prepared under a contract with an agency of the 
I U. S. Government. Neither the agency, Pacific Northwest-Laboratory, . 

nor the-author makes any warranty or assunes any le a1 liability or 
responsibility for the accuracy or usefullness of t!is program. 

I Compiler: Microsoft Basic 7.1 
I Libraries: DAB1.LIB & DAB1.PLB 

Supporting Modules: NONE 

I Description type number name 
I Input: Brookhaven Data Text 1 Variable 
I Output: REL files Text RELyySnn-DAT 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Initialization ............................. 

DEFINT I-K, N 

CONST FALSE = 0, TRUE = NOT FALSE 
CONST MAXARGSX = 10 
CONST MAXLINESX = 4800 I Max without exceeding 64k data and stack space 
CONST MAXNUKES = 83 
CONST POPDEF = I! 
CONST COMSYMBOLZ =llll! I C  I I! 
CONST DELIMS = 
CONST OFFSETX = 0' 

'no. of radionuclides considered 
'population factor default 
I Valid comnent symbols for data files. 
I Valid delimiters 

STACK (512) Reduced t o  increase data in 64k space 
DIM ARGSSCMAXARGS) 
DIM SHARED LINESX 
DIM SHARED BYTES&(MAXLINES) 

Parsed strings of lines for files 1 & 2 
I Line nunber count-for in ut file 
I Bytes count for file by fine nunber 

; Note: The kgining byte n h r  of each line is kept in long integer array BYTES&. 
This arra -1s  u ated a$ each ca!l of GETALINE. 
Thus for Yine 2g say, its begining byte would be BYTES&(25). 
DIM SHARED N1 85 
DIM SHARED R(t 85) AS SINGLE 
DIM SHARED DK(b5) AS STRING 

AS STRING * 8, N2(85) AS STRING * 8 

DIM SHARED 8128, B8S, HIS, H2$, H30, H48, H5%, H68, IlS, -120 
I Switch definitions . 
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1 SUI% Site found: TRUE = Site found- FALSE = Not Found 
I SU2% Selected site found: TRUE = F6und; FALSE = Not Found 

DEF FNCOMMENT% (LINES) 
Function checks for the first presence in line LINES of !en tb NUMX of an comnect symbols. 
Returns collpnn n w e r  COL% of first coment symbol containeg in COMSYMBOLg or 0 if not found. 
COMSYMBOLS i s  defined as a CONST in main program. 

STATIC COL%, NUM%, 11  
COL% = 0: NUM% = LENCLINFS) 
IF NUM% = 0 THEN FNCOMMENTX = 0: EXIT DEF 
FOR I1 = 1 TO NUM% 
COLX = INSTR(COMSYMBOLS, MIDSXLINES, 11, 1)) 
IF COL% THEN EXIT FOR 

NEXT 
I F  COL% THEN COL% = 1 1  
FNCOMMENTX = COL% 

END OEF 
I Program Start 

CALL STRINGS 
COLOR 14, 1 I Yellow on blue 
I F  COMMANDS = THEN 
ARGSS(1) = t1SITEDATA.8911 
I F  ARGSS(1) = till THEN PRINT "Enter this year's filename on comnand Line": BEEP: 

CALL PARSEZ(COMMANDS, 2, NUMARGSX, ARGSSO) 

I ARGSS(1) = 81NRC9911 
END 

ELSE 
END IF 
CLS - ERINT 
P R I N ~  RELGEN REL file Creation Program 11: PRINT : PRINT 
LINE INPUT "Enter INPUT file drive (C: F:, etc.) (Current is Default): (I; CIS 
I F  PS = l t l l  THEN DRVS = t l t l  ELSE DRVS = bS 
INFILES = DRVS + ARGSS(1) 
PRINT 
LINE INPUT "Enter OUTPUT file drive (Current is default): I t ;  PS: 
I F  PS = THEN DRVS = l t u  ELSE DRVS = PS 

PRINT 

LINE INPUT "Enter initials (dAb Default): II- PS 
I F  gS = I l l t  THEN INIS = ItdAbt1 ELSE INIS = PS' 
PRINT INIS; II it is ****I1: PRINT 
LINE INPUT #'Enter ear of releases: 19 (89 Default): PS 
IF PS = 1111 THEN YRg = lI9Os ELSE YRS = U S  
PRINT YRS- it is * * * * I t :  PRINT 
PRINT : SLEEP I 

OPEN INFILES FOR INPUT AS #I LEN = 4096 
CALL GETALINE(1, LS) 
HEADS = L? 
EXPFILES = DRVS + lIREL.EXPIl 
I F  EXIST%(EXPFILES) THEN 
OPEN EXPFILES FOR APPEND AS #3 
PRINT #3 : PRINT #3, "Appending at #I; TIMESTAMPS 
PRINT #3: 
OPEN EXPFIkES FOR OUTPUT AS #3 
PRINT #3, CPRD Exception File for II; INFILES; 11 run on II; TIMESTAMPS; ( I  I t ;  INIS 
PRINT #3, 

ELSE 

END IF 

DO UNTIL EOF(1) 
CALL GETALINE 1, LS) 
CALL PARSEZ(i4, MAXARGSX DELIMS, NUMARGS%, ARGSSC )) 
BYTESULINESA) = BYTESULINESX? ;*~F;~ET% 
PRINT LINES%; BYTES&(LINES%); 8 LS LOOP 

PRINT "END OF FILE" 
PRINT 
CLOSE : OPEN INFILES FOZ EfNA!Y AS #1 LEN = 1024 
I = 1: CS = STRINGS(1, Initialization 
FOR I = 1 TO 35 

NEXT 
SEEK 1 BYTES&(I - GET 1, BYTES&(I) CS 

1 1  P R I N ~  I, BYTE~&~I), 11==11; CS; I I==~ 
PRINT "End of file _ _ _ _ _ _ _ _ _ _ _ _  II 

I PRINT CHRS(12); 
CLOSE 
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AGAIN: 
CLS - ERINT HEADS: PRINT : PRINT 
P R I N ~  
PRINT :: 
PRINT 
PRINT 
PRINT 

Enter the site number-or A for all-sites in-order.lI 
After creation of individual REI, file, it will :e displayed.11 
Hit esca e to clear displayed file from screen. 
Enter REbRN to exit program.11 

LINE INPUT #I>>> II- PS 
I F  CIS = 1111 THEN G ~ T O  FINISH I F  INSTR(PS, I1Af1) THEN SN = 0 ELSE SN = VAL(PS) 

SUI% = FALSE I Site not found 
S W X  = FALSE I Not release line 
SEEK #I, LEN(HEADS) + 1 I Start Search at SECOND Line 

PRINT ll*********** Searching ..................... 11. # 

Search file for site-number line DO UNTIL EOF(1) I 1 ---- 
CALL GETALINE(1 LS) 

CALL PARSE2 LS, MAXARGSX, DELIMS, NUMARGS%, ARGSS( ) )  

I F  SN > o THEN LOCATE IO, 40: 

xs = ARGS$(!) 

PRINT SEEK(I); 
I 1  PRINT 11==11- LS 

IF ASC(XS) < 58 AND ASC(XS) > 47 THEN I Found site number Line 
SITENUMS = LEFTSCLS, 3): SITES = RIGHTS(LS, LEN(LS) - 4) 
IF SN > 0 THEN Sin le site selection check 
END IF 

I F  VALCSITENUMS) <> SN THEN SUI% = FALSE: GOTO ENDLOOB 
PRINT SITENUMS. SITES. - -  
SUI% = TkU6 
SOUND 5000 1 
INPUT IIEnthr pop change mutiplier from 1980 (1 is default): I I ,  POP 

PRINT m - PRINT m: SITENUMS; SITES 
I Site found 

ELSEIF SUI% = TRUE AND INSTRCXS, IfDATf1) THEN 
NUMPLANTS = VAL(ARGSS(2)) 
I F  NUMPANTS > 411THEN 

END IF 
CLS - PRINT 
PRINi Outside range suported by program. BEEP: GOT0 FINISH 

Number of plants at site mor$:than 4 --I( 

ELSEIF SUI% = TRUE AND INSTRCXS I1FLO1l) THEN 
FLOWPIPE = VAL(ARGSS(2)) + VAL(ARGSS(3)) + VAL(ARGSS(4)) + VAL(ARGSS(5)) 

MWHR = VAL(ARGSS(2)) + VAL(AR6SfX3)) + VAL(ARGSS(4)) + VAL(ARGSS(5)) 
/ I  PRINT flFLOWfl* FLOWPI PE 

ELSEIF sui% = T R ~ E  AND INSTRCXS 1 1 ~ ~ ~ 1 1 )  THEN 

ELSEIF SUI% = TRUE AND INSTR(XS, flREL1f) THEN 

END IF 
SW2% = TRUE Set for start of release list 
RS& = SEEKC11 

I 1  

I 

IF S W Z  = TRUE THEN Start of release list 
RELSTARTX = LINES% + 0 I Line no. starting nuclide plant list 

PRINT IfRELSTART=If; RELSTARTX; RS& 
CALL GETRELEASE 

END I F  

HEADERS = OUTFILES + 11 *** 11 + YRS + HIS + 11 *** 11 + TIMESTAMPS + 11 11 + INIS 
OUTFILES = DRVS +IIOUTFILES 

CALL RELWRITE Generate REL file 
PRINT OUTFILES; It CREATEDf1* PRINT 
ERASE R: SUI% = FALSE: S k Z  = FALSE 
IF SN > 0 THEN EXIT DO 

PRINT llOutfile: ; OUTFILES 

END IF 
ENDLOOP: 

LOOP 
I F  LEN(0UTFILES) > 0 THEN 
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SHELLSTRS = I1BR II + OUTFILES 
SHELL SHELLSTRS 
SHELL IIBR F:REL.EXP" 
BEEP: PRINT 11 

' CLOSE #3 

' ELSE * 

END I F  
I F  SN > 0 THEN GOT0 AGAIN 

1 ). i.:. 

S i t e  nuriber If; SN; 11 not in f i  Le 11: SLEEP 2 
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I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SUB GETALINE (FILENUMX, LS) Last change: 27 Feb 92 
I -e s ine o 1 e an c ec s tor comnents, an en ou pu s ata ine 
I 

I 

kz.hnks fit: Aphn an! c!mnht symbol defined ?nt?ONST ;ta:emgnt a h  FNCOMMENT% 

DO UNTIL EOF(FILENUK%) 
START& = SEEKC FI LENUMX) 
LINE INPUT #FILENUMX, LS 
I F  LEN(LS) > 0 THEN 
LINES% = LINES% + 1 
BYTES&(LINES%) = START& - 
L% = FNCOMMENT%(LS) 
IF L% > 0 THEN 

LS = LEFTSCLS L% - 1) 
ELSEIF LX = 0 THEN 

EXIT DO 
I F  LX > IO THEN EXIT DO 

I FILENUM% Fjle number -- Assqes file opened INPUT 
I LB Line of data from file OUTPUT 
I 

Skip lines with comnent symbol or blank 

OFFSET I BYTE NUMBER FOR START OF LINE 

I Comnent s 
I Assune d a c i n e  if symbol in cot. > 10 

1 found, neglect part to right 

Not found so line i s  data line 
END.-I F 

END IF 
LOOP 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SUB GETRELEASE I 16 Apr 93 

SHARED NUMPLANTS, RELSTART%, LS, XS 
REDIM AS(10) 

~~ 

DO 
CALL GETALINECI LS) 
CALL PARSEZ(L3,'MAXARGS. DELIMS, NUMARGS, AS()) 
XS = ASCI) I First field (Nuclide) 
IF INSTR(XS, 11***11) : 0 THEN EXIT DO End of list for site ' PRINT LS 

RAI = VAL(AS(2)): RA2 = VAL(AS(3)) 
RA3 = VAL(AS(4)): RLI = VAL(AS(5)) 

I - - - - - - - - - - - - - - -  Eliminate Odballs ' 
I 

I separately for that nuclide. 
Two nuclides in equalibriun are assumed to-be e ual. The 
each half going to each nuclide of the pair an! added to 

/ 2 +  
/ 2 +  
/ 2 +  
/ 2 +  

/ 2 +  
/ 2 +  
/ 2 +  
/ 2 +  
THEN 
/ 2 +  

/ 2 +  

values are halved - 
any activity listed 

'remove hyphen from symbol 
'CPRD approved symbol 

'match name set IFF, NUC number 

I not matched 

I - - -  Assign values - - - -  Add any contributions fron equalibrim nuclides above if necessay 
IF ICHK = 0 THEN 

R(1 IFF) = RAI + R(1 IFF) 
R(2' IFF) = RA2 + R(2' IFF) 
R(3' IFF) = RA3 + R(3' IFF) 
R(4' IFF - RLI + R(4: IFF) 

PRINT Wnmatched- II- MIDS(L3 1 60) 
PRINT #3, IIUnmatched': N:j Nf; la': It; MIDStLS: 1, 60) 

PRfNT XB;-R(l, IFF); R(2, IFF); R(3, IFF); R(4, IFF) 
ELSE 

END IF 
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............................................................................... 
SUB RELWRITE I 28 Feb 92 
I Create and write REL file 
I 

SHARED HEADERS, OUTFILES, SITES, SITENUMB, POP, FLOWPIPE, MWHR, NUMPLANTS 
D I M  ZERO AS STRING * 12 

, 

ZERO = I f  0.0 
OPEN OUTFILES FOR OUTPUT AS #2 
PRINT #2, HEADERS 
I F  POP = 0 THEN POP = POPDEF 
PRINT #2, !SIEG #I\ \I8; SITENUMS; 
PRINT #2 
PRINT #2: $Ill4 If\ 
PRINT #2 
PRINT #2: !$Il$ tl##.###f'; POP; 
PRINT #2 
PRINT #2: ;$It$ tf##.##""n"fl; FLOWPIPE; 
PRINT #2 
PRINT #2: $INh ll##.###"A."A1l; MWHR; 
PRINT #2 

PRINT #2 HZS 
PRINT #2: H38 

\It; SITES; 

PRINT #2: N ~ M P ~ A N T S  

FOR I = 1 TO MAXNUKES 
I F  R(l I > 0 OR R(2 I) > 0 OR R(3, I 

PRIkT $2 USING 116; I ;  
PRINT #2' USING I#\ 
I F  R(l f > 0 THEN 
ELSE 
END IF 
IF R(2 I > 0 THEN 
ELSE 
END IF 
IF R(3 I > 0 THEN 
ELSE 
END' IF 
I F  R(4 I > 0 THEN 
ELSE 
END IF 

\I1; NIS(1) 
PRIkT $2, USING 123; R(1, I); 
PRINT #2, ZERO; 

PRIkT $2, USING 123; R(2, I); 
PRINT #PI  ZERO; 

PRIkT 82, USING 128; R(3, I); 
PRINT #2, ZERO; 

PRIkT $2, USING 128; R(4, I); 
PRINT #2, ZERO; 

) > 0 OR R(4, I) > 0 THEN 

, 
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I 
I 
I 
I 
I 
I 
I 

8.5 SSUM.BAS 

Author: D. A. Baker, PNL Date 12 Jan 92 
Contact: D. A. Baker, PNL, (509) 375 3809 

I 

1- Generated S i t e  Sumnary pages f o r  CPRD Annual reports. u 
Creates Word Perfect 5.1 com a t i b l e  f j l e  wi th  using template f i l e .  
Special marks i n  template f i f e  determine data array t o  use and format. 

L ib rar ies  needed: QBX.QLB & BCL71EFR.LIB 
DQB1.QLB & DAB1.LIB 

I 

unct ion used. 

I F i l e s  
I 

Descript ion - - - - - - -  - - - -  
Input: UP Tern l a t e  f i l e  

A1 ha f i s t  o f  s i t e s  SUR f i l e s  o f  resu l ts  

- -  Type - -  Number - -  Name - -  

I Binary 1 F i  LeUPINS 
Text 2 F i  LeSiteB 
Random 3 F i 1 eSUMB 

Output: UP S i t e  Sumnary F i l e  Binary 4 F i  LeUPOUTS 

I F i l e  Names & Flags 

CONST F!LESUMPREFIXB = 
CONST FileWPOUTS = IIF:SUP 
CONST F i leSi teB = 11\Y91\G 

CONST-FileUPINS = IlTES1 
CONST FileUPINS = I1\Y91\fi 

rY91\0UT\SUMMARY\SUM91S*1 ' Si te  Sumnaries p r e f i x  
!91 .UPt1 
.EPORT\SI TEPOP .DAT" 
'1Q.TMPIl I Test Template 
LEPORT\SUMMARY . TMP" 

I UP S i t e  Sumnary section 
I City pop l i s t  
I Temp 1 a t  e 

CONST FALSE = 0 TRUE = NOT FALSE 
CONST FLGPERUNITL = TRUE 
CONST FLGPERUNI~A = TRUE I True-wi l l  calculate Ap I %s on p e r u n i t  basis foy  ai)- 

# True w i l l  calculate App f %s on per unit basis f o r  l iquid 
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Notes :  

A b i l i t y  t o  generate S i t e  Sumnar ies  UP f i l e  a t  one t i m e  i n  order o f  s i t e s  i n  a l f a  f i l e .  
P r o g r a m  skips s i tes  whose SUM ... OU1 f i l e  not '  found and goes on t o  next i n  order. 
A b i l i t y  t o  replace s i t e  pages  w i t h  updated results. 

Inser t ions o f  new pages not supported yet. 

No  a u t o m a t i c  b a c k u p  provided. 
A d d i n g  resul ts of m u l t i p l e  a i r  release points supported. 

I 

I 

I 

I 

M u s t  as yet generate f i l e  f r o m  scratch. 
U s e r  i s  w a r n e d  t o  have backup f i l e  before poceeding. 

COMSYMBOL: ; 'I! C:" 
DELIMS = 
LPY erCFS = 8.937E+08 

MAXCENTER = 
MAXRELOC = 3 
HARDPAGE = 12 
SOFTPAGE = 11 
HARDRET = 10 
SOFTRET = 13 
ATRIBON = &HC3 
ATRIBOF = &HC4 
SUPSCRPT = 5 
SUBSCRPT = 6 
BOLD = &HC 
ULINE = &HE 
CHAR e r L I N E  = 79 
L I N E g  erPAGE = 60 I BACKGRD = I 
BORDER = 2 
FORGND = 14 

RECPEN = 12a6 

I 
I 

I L/y per CFS 

B l u e  
Green  
Ye1 l o w  

DECLARE FUNCTION CENTERS (AS L%) 
DECLARE SUB DEBUG ( F i  leNum% 'STARTBYTE& numberg Modes) 
DECLARE SUB DEBUG2 ( F i j e N d ,  M i d B  te&,  'WINDO%, STRNGS, Modes) 
DECLARE FUNCTION EXIST/. F i  LeNameSY 
DECLARE SUB FINDPAGE (FiteNumY., BYTE&) 

DECLARE FUNCTION FORMS ( X I  ) 
DECLARE FUNCTION FormatSS (BYVAL A! BS) 
DECLARE SUB GetDATA ( F i  L e N d  S i t e k d  RELEASETYPES) 
DECLARE SUB GetDOSES ( F i  L e N d ,  S i  t e N d )  

DECLARE SUB GETLINE ( F i  LeNum% COMSYMBOLS, LINES) 
DECLARE FUNCTION INDEX$ ( F i  Lekum%, BYTE&) 
DECLARE FUNCTION MAXSNG! (A! E ! >  
DECLARE FUNCTION S t r i n g S t a r t k  ( F i  LeNum% BYVAL BYTE&, STRNGS) 
DECLARE FUNCTION PAGE& ( F i  leNum% BYTE&' STRNGS) 
DECLARE FUNCTION PARAMS F i l e N d  RECNbMX A r  Nun%) 
DECLARE SUB PARSE2 (LINE&. MAXARGk, DELIMB, NIMARGS%, ARGSSO) 
DECLARE SUB PUTSTR (NUM% SS EXTENSION%) 
DECLARE FUNCTION ROUND OF^! ( A !  K%) 
DECLARE SUB Tm L t P r e f a c e  ( F i  lekumTmplt%, F i  LeNumOutX, BYTE&) 
DECLARE FUNCTI~N TIMESTAMPS 0 
DECLARE FUNCTION WPTEXTS (AS) 

DECLARE SUB WRITENUM (FiLeNum% BYTE& DAT! FORMS) 
DECLARE SUB W r i t e S i t e P a g e s  ( F i  [ eNml%:  BYTE!&, F i  leN&%, BYTE2&, ENDBYTE&, FLG%) 
DECLARE SUB WRITESTR ( F i l e N d . ,  BYTE& DATS) 
DECLARE SUB WRITESTRNUM ( F i  L e N d ,  BYfE&, DATS, FORMS) 
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TYPE SUMRECORDTYPE 
END TYPE 

2 AS STRING * RECLEN 

I Site Specific data 
Population centers 

I - - - - - - - - - - - - -  Dose estimate value arrays 
DIM SHARED AIRPOP(5 6) AS SINGLE 
DIM SHARED LIQPOP 5' 5) AS SINGLE 
DIM SHARED AIRMI(!25 AS SINGLE 
DIM SHARED LIQMI(15) AS SINGLE 
DIM SHARED PCF(3) AS SINGLE 
DIM SHARED AIRMAXORG AS STRING * 19 
'DIM SHARED LIQMAXORG AS STRING * 17 
DIM SHARED PREFACE(76) AS INTEGER I UP reface 
DIM SHARED SITEBYTES AS INTEGER 
DIM SHARED LLINE AS STRING * CHARperLINE 
DIM SHARED L80 AS STRING * 80 
DIM SHARED SLINE AS STRING * 15 

DIM SHARED UNDON AS STRING * 3 
DIM SHARED undOF AS STRING * 3 
DIM SHARED BOLDON AS STRING * 3 
DIM SHARED boldOF AS STRING 3 

DIM SHARED SUPON AS STRING * 3 
DIM SHARED supOF AS STRING * 3 
DIM SHARED SUBON AS STRING * 3 

I Prod/Consunption Factors 
I Max. organ for air 
I Max. organ for liquid 

I N d e r  of bytes conprising 2 site pages 

I Blank string for screen 
Long Line string for file 
Short line 

; UndeLline on 
; BpLD on 

I - - - - - - - - - - - - - -  WP c m a n d s  
off 

off 
S u p  on 

off 
; Sub on 

I Hard page 
I S m r y  file record typeype 

DIM SHARED S U W F  AS STRING * 3 
DIM SHARED Hrt AS STRING * 1 
DIM SHARED HPage AS STRING * 1 
DIM SHARED SUMMARI AS SUMRECORDTYPE 

off 
Hard return 

DIM SHARED SITENAME AS STRING 
DIM SHARED CITY AS STRING 
DIM SHARED LAT AS STRING * 9 
DIM SHARED LON AS STRING * 9 
DIM SHARED WATERBODY AS STRING * 30 
DIM SHARED WATYPE AS STRING * 1 
DIM SHARED NSITES 
DIM SHARED RELTYPE(3) AS STRING * 1 

Name of site 
Nearest town 
Longitude 
R = river, E = Estuary, etc. 

I Latitude 
I Receiving water body 

I Release Location type: GI E,-or M. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Local Parameter Declarations ******************* 

DIM FLGSItE AS INTEGER TRUE Site Line active tine 
DIM B'AS STRING * 1 
DIM IBYTE AS LONG Byte nunber o f  UP template file 
DIM JBYTE AS LONG 
DIM STARTBYTE AS LONG 
DIM ENDBYTE AS LONG 
DIM SKIPBYTE AS LONG 

Byte 
B te nunber of WP Surmary file 

I darting place in fi le ' Place to end overwrite for change mode 
Start of skip of Notes on data page 

. . . . . . . . . . . . . . . . . . . . . . . .  Wordperfect Generic Preface ........................ 
I - - - - - - - -  Don't need for template method 

DATA FF 57 50 43 4C 00 00 00 01 OA 00 00 00 00 00 00 
DATA FB' FF' 05' 00' 32' 00' 00' 00' OD' 00' 06' 00' 08' 00' 00' 00 
DATA 42' 00' 00' 00' 08' 00' 02' 00' 00' 00' 4A' 00' OD' 00' 00' 00 
DATA 00' 00' 00' 00' 00' 00' 00' OD' 00: 00: 00: 00: 00: 00: 00: 00 
DATA 00: 00: 08: 00: 7C: 00: 78; 00: 00, 00, 00, 00 
FOR I = 1 TO 76 

READ BYTES 
PREFACE( I) = VAL(%HI8 + BYTES) 

NEXT 
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SUBON = CHRS(ATRIB0N) + CHRS(SUBSCRPT) + CHRS(ATRIB0N) 
S U M F  = CHRSCATRIBOF) + CHRS(SUBSCRPT) + CHRS(ATRIB0F) 
Hrt = CHRSCHARDRET) 
HPage = CHRSCHARDPAGE) 

RELTYPES( 1 ) = llG1l: RELTYPES(2) = IIE1l: RELTYPES(3) = l1Ml1 

IF EXIST(Fi1eUPOU;S) THEN 
PRINT - PRINT Caution -- Sunnary File: Ir; FileUPWTS; II exists -- 
IF SN 99 THEN 
SOUND i 00 ,  4: COLOR 30 4: LOCATE 8 16 
PRINT Proceedin w i t [  delete existihg file !!!! II: PRINT 
PRINT Before proceeding, be sure ou have back up of-thiz file." 
PRINTII:: To roceed, Press Y --- Xny other key to quit: 
Qf = WHYLE PS = 1111: CIS = INKEYS: UEND 
I F  UCASh(PS) <> CHRS(89) THEN END 
KILL FileUPWTS: PRINT : PRINT File FileUPOUTS; has been 

COLOR LORGND BACKGWD 

e, cc 
ELJE 

SOUND $000, 3: COLOR 10 6: LOCATE 8, 9 
PRINT 
COLOR EORGND BACKGND: PRINT 
PRINT 
PRINT 11 TO roceed Press'Y --- Any other key to quit: 
P f  = 1111: WHILE QS = ha-  
PRINT : PRINT ltReplacement of Site IN; SN; It proceeding. . . . 

Replacement w i [ L  overwrite existing pages for site 
Before proceeding be sure you have back up of thjls 

PS = INKEYS: UEND 
IF UCASESCQS) C H R S C ~  THEN END 

IF 

ELJE 
SOUND $000, 3: COLOR 10 6: LOCATE 8, 9 
PRINT 
COLOR EORGND BACKGND: PRINT 
PRINT 
PRINT 11 TO roceed Press'Y --- Any other key to quit: 
P f  = 1111: WHILE QS = ha-  
PRINT : PRINT ltReplacement of Site IN; SN; It proceeding. . . . 

Replacement w i [ L  overwrite existing pages for site 
Before proceeding be sure you have back up of thjls 

PS = INKEYS: UEND 
IF UCASESCQS) C H R S C ~  THEN END 

IF 

II; SN; 
f i le.11 

deleted 

11 I 1  

ELF 
PRINT 
IF SN = 99 THEN -. PRINT -- Wreating UP Site S m r i e s  file for ALL sites. . . .I1: SLEEP 1 
ELSE 

BEEP:, PRINT Fun Sunnary file not found --- Replacement cannot be made.": 
ENEYF 

END IF 

OPEN FileUPINS FOR BINARY AS #I 
OPEN FileUPWTS FOR BINARY AS #4 . I Site Sunnary 

I Template 

PRINT 81UP output file: FileUPOUTS 

IF EXIST(Fi1eSiteS) THEN 
OPEN FileSiteS FOR INPUT AS #2 
LINE INPUT #2 HS I Header 

PRINT "File It; FileSiteS; 

I LINE INPUT #2, D U M  
ELSE 

END 
END IF 

not found.k BEEP 

I,,,,--,,,,,,, Read parameters and doses and generate UP file ---------------- 

. l a :  PRINT 

SLEEP 2 

IF SN = 99 THEN I - - - - 1 1 - - - - - - -  All si;sFs in alpha order 
PRINT - PRINT Writing reface . . . , 
CALL TbltPreface(1, 4, gTARTBYTi) 
IEYTE = STARTBYTE 
PRINT "Preface written thru bfte 
CALL DEBUG2(4, IBYTE, 24, IISB TE a 

I Write Preface 
Beginnin# of template docunent 

f;Y;[il,ll and 2 bytes further. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SITE = 0: FLGP = FALSE -.  
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I 1  DO UNTIL NSITE = 5 I 68 I Loop thru first 4 sites sites 
for TESTING 

DO UNTIL EOF(2) I Loop thru all sites 
FOR I = 1 TO 40: SSDATASCI) = I1***l1: NEXT Initialise array 
CALL GETLINECZ COMSYMBOLS LS) 
I F  LEFTWLS, 35 ~ I E N D ~ I  T H ~ N  EXIT DO 
NSITES = MIDSCLS, 2, 2): NSITE = VAL(NS1TES) 
IF NSITE <> 57 THEN GOT0 SKIP I 

SITENAMES = MIDS(LS 5 18JI1 

UNITSAiR = VAL(MIDS(LS, 23, 1) )  
UNITSLIQ = UNITSAIR 
PRINT - PRINT  SITE^&- 

CITYS = MIDSCLS 24 21) 
LATS = MIDS(LS '47 ' I O  - 
WATERBODYS = MfDS(LS, $5)  
PRINT UATERBODYS 

LON$ = MID$ 

GOSUB POPCENTERS 

......................... 

LS, 60, I O )  
I Water body 

I - -  See if at leazt one sumnary file exists for site - -  skip if not. 
TEMPS = FILESUMPREFIXS + NSITES + ll.OU1l 
IF EXIST(TEMPS + "G") THEN 

Files- = TEMPS + 81Gt1 
OPEN F i l e S W  FOR RANDOM AS 3 
CALL GetDATA(3, NSITE, 18G11): FLGDATA = TRUE 

ELSEIF EXIST(TEMPS + "E") THEN 
F i 1 e S W  = TEMPS + I1E1I 
OPEN FileSunS FOR RANDOM AS 3 
CALL GetDATA(3, NSITE, rlE1s): FLGDATA = TRUE 

ELSEIF EXISTCTEMPS + "M") THEN 
Files- = TEMPS + W1 
OPEN FileSunS FOR RANDOM AS 3 
CALL GetDATA(3, NSITE, rtMI1): FLGDATA = TRUE 

ELSE 

END IF 
ERASE AIRPOF, AIRMI, LIQPOP, LIPMI, PCF 

FLGDATA = FALSE I No SUM file found 

1 Initialize result arrays 
IF FLGDATA THEN 
PRINT a8FiLe FileSumS; II found ---I1 
CALL GetDOSESt3, NSITE) 
CLOSE #3 
PRINT "File not found -- writing dumny data to site pages ---I1 

ELSE 
END IF 

IF SITE = 0 THEN 
ELSE 

)-------------------------------------------------------------------- 

JBYTE = SEEKC4) - 3 
JBYTE = SEEK(4) 
CLOSE #I- OPEN FiLeWPINS FOR BINARY AS #I 
IBYTE = STARTBYTE 

Position after end of preface of Sumnary file. 
' Position after last page written in Sumnary file. 
I Set EOF(1) to FALSE for Template file 
I Position after template preface 

END IF 

I 

I 
I 

SITE = SITE + 1 
CALL WriteSitePa es(1 IBYTE 4 JBYTE 0 FALSE) 
CALL DEBUGXI, IIYTE,'24, "IbYTk offsef i h  template i s  Is, l1H1I) 
J& = SEEK(4) 
CALL DEBUGZ(4 J& 24 I1J offset in sunnary is IIHtl) 
CALL DEBUGZ(4: JBfTE,'24, "JBYTE offset in sumna;y i s  ) I ,  I1HI1) 
SITEBYTES = IBYTE - STARTBYTE 
PRINT - PRINT SOUND 4000 1 
PRINT iITEBYTES - STARTBYE: 
PRINT Site Nunber: , SITE 

No. of bytes for each site 
Bytes added. At Site Sumnary byte: JBYTE; 

SKIP: 
LOOP 

ELSE I - - - - - - - - - - - - - -  Selected site to replace 
DO UNTIL EOF(2 

LINE INPUT #!? LS 
NSITES = MIDS~LS, 2, 2): NSITE = VALCNSITES) 
IF SN = NSITE THEN 
SITENAMES = MIDSCLS, 5, 18) 
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PRINT - PRINT IIProcessin Selected Site: I#; NSI 
UNITSAiR = VAL(MIDS(LS, 23, 1)) 
UNITSLIQ = UNITSAIR 
CITYS = MIDS(LS, 24, 21) 
LATS = MIDS(LS 47 9 ) .  LON$ = MIDSCLS, 60, 9 )  
WATERBODYB = MfDS(LS, 
PRINT WATERBODYS 
GOSUB POPCENTERS 

I - -  See if at least one sumnary file exists for site -- s 
TEMPS = FILESUMPREFIXS + NSITES + tl.OU1l 
I F  EXIST(TEMPS + "G") THEN 

FileSq'6 = TEMPS + I8G1l 
OPEN FileSumS FOR RANDOM AS 3 
CALL GetDATA(3, NSITE, IIGII): FLGDATA = TRUE 

ELSEIF EXIST(TEMPS + "E") THEN 
F i l e S w  = TEMPS + "E" 
OPEN FiLeSumB FOR RANDOM AS 3 
CALL GetDATA(3, NSITE, IIEll): FLGDATA = TRUE 

ELSEIF EXISTCTEMPS + "M") THEN 
Files@ = TEMPS + W1 
OPEN FileSumS FOR RANDOM AS 3 
CALL GetDATA(3, NSITE, IW): FLGDATA = TRUE 

ELSE 

END I F  
PRINT "File I t ;  FileSumB; found." 

FLGDATA = FALSE 

E; It; SITENAMES: PRINT 

ip if not. 

No SUM file found 

IF FLGDATA THEN 
CALL GetDOSES(3, NSITE) 
JBYTE = 1 
PRINT : PRINT "Searching for site page location . . . I t  
PRINT 
CALL TmpltPreface 0, 4 STARTBYTE) 
JBYTE = PAGE&(4 1 SIfENAMES) 
SKIPBYTE = Strik Start& 4, BYVAL JBYTE llNotes:ll) 
ENDBYTE = Stringgtart&(t, BYVAL SKIPBYtE + 3000, 11Notes:88) 

I Find position of document in Template 
Fjnd position of Site page in Sumnary 

I Flnd start of Data page notes 
I Find start of Dose page Notes 

CALL DEBUGZ(4 JBYTE 24 "JBYTE offset is 'I "HI') 
CALL DEBUGZ(4' SKIPBfTE '24, "SKIPBYTE offset i; *l,lH;;yll) 
CALL DEBUGZ(4: ENDBYTE, '24, XIENDBYTE offset IS , 

CALL WriteSitePagesCl , STARTBYTE, 4, JBYTE, ENDBYTE, TRUE) 

END I F  
E X W  DO 

EN0 I F  
LOOP 

END I F  
GOTO FIN1 I - - - - - - - - - - - -  End Program 
I - - - - - - - - - - - - - - - - - - - - - -  Gosub Routines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
POPCENTERS: 

ERASE CENTRS: K = 0 
DO 

I - - - - -  Reads population center data 

CALL GETLINE(2, COMSYMBOLS, Lf) 
K = K + 1  
CENTRS(K) PRINT SITENAMES- = 781165:EFT$(CENTR$(K), I S ) ,  K 

LOOP UNTIL INSTR(LB, 11===111 

I F  K - 1 < 6 THEN 
FOR K1 = K TO MAXCENTER 
NEXT 

END IF 

CENTRB(K1) = SPACES(65) 1 Load with blanks if more centers 

I PRINT : PRINT %uccessfull End of Proceedure.": BEEP: BEEP 
CLOSE 
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I 
FUNCTION CENTERS (STRNGS, LENG%) I 20 Jan 92 

I Returns string STRNGS centered in space of length LENGX or error message if string to long for space. 
I String adjusted to left if exact centering not possible. 
I 

DEFINT A-2 
~~ 

LA = LEN(STRNGS): SS = SPACES(LENG) 
IF LENG < LA THEN 
ELSE 

CENTERS = "STRING TOO LONG TO FIT" 
BS SPACES (LENG - LA) \ 2) 
LSET SS = B& + STRNGS + BS I 

L = (LENG - LA) \ 2 + 1 
MIDS(SS, L) = STRNGS 
CENTERS = SS 

This method slightly faster (4%) than above 

END IF 
END FUNCTION ' CENTERS 
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I 
SUB FINDPAGE (FLNUMX, BYTE&) I 3 Jan 92 
I Finds page in  sumnary f i l e  o f  selected s i te .  
I Routine reads l j nes  o f  f i l e  ending i n  hard re tu rn  and searches f o r  l i n e  
I wi th  matching sitename, which i s  a t  top o f  each data page. 

DEFINT A - 2  
D I M  B AS STRING * 1 

DO UNTIL EOF(FLNUM) 
J& = BYTE: LS = J J J f  

DO UNTIL ASC 63) = HARDRET 
J& = J& + 1 
GET #FLNUM J&, BS 
LS = LS + 83 

LOOP 
BYTE = SEEK(FLNUM) 
IF INSTRCLS SITENAMES) THEN 

END IF 
BYTE = B Y ~ E  - LENCLS) 
EXIT SUB 

I Check f o r  s i t e  name match ; Set byte t o  s t a r t  o f  data page 
and re tu rn  t o  c a l l i n g  program 

LOOP 
BEEP: PRINT SITENAMES; not  found i n  If; FileUPS: END 

FINDPAGE END SUB I 
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I 
FUNCTION FORMS (X!) I 8 Mar 92 

Rounds using ROUNDOFF function and formats for report using FORMATS function 
Functions must be declared in main program. 

I 

DEFINT A-2 

SIGFIG% = 2 
MIN! = .01 
MAX! = 1000000! 
N! ROUNDOFF! (X! , SIGFIGX) 
;ELECT CASE N! 
CASE IS < MIN! 
CASE IS < 1 
CASE IS < MAX! 
CASE ELSE 

MS = FormatS$(N! , 810.0E+OO;0.018) 
MS = "0" + LTRIMS(STRS(N!)) 
MS = FormatS$(N! , 11###,##0.#18) 
MS = FormatSS(N! , 880.DE+O081) 

-,In el-, CCT 

FORMS = MS 
END FUNCTION FORMS 
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I 
SUB GetDATA (FileNd, S i t e N d ,  RTS) I 15 JUN 92 
I 
I 

I Fi LeNum File number 
I SiteNum Site Number 
I RTS Release Location type: G, E, M 

Get Data from site SUM files and ut into data array. 
File opened in random mode by calaing program. 

INPUT 
INPUT 
INPUT 

DEFINT A-2 
DIM D AS STRING * 3 

WATYPES = PARAM%N 70, 3) 
SSDATASCI) = P A R A M ~ N ,  75, 1) 

I Dilution Waterbody type 
Population 

REC = 8: GOSUB GETLINE: SSDATAS(2) = MIDS(LS, 2, 44) I Met period 
SSDATAS(3) = PARAMS(N, 69, 5) 
SSDATAS(4) = PARAMS(N, 69, 6) 
SSDATAS(5) = PARAMS(N, 69, 7) 
SSDATAS(6) = PARAMSCN, 69, 2) 
SSDATAS(7) = PARAMSCN, 69, 3) 

: Mv% 
I Meat 
I Reg Prod 
I An graz 

SSDATAS(10) = PARAMS N, 31, 2) 
LSET DS = PARAM(N, 3!, 3) 
SSDATAS( 11 1 = DS 
SSDATAS(l2) = PARAMS N 32, 2) 
LSET DS = PARAMS(N, 42: 3) 
SSDATAS(13) = DS 

I SB distance 

I Res 
Res 
Gard 
Gard 

I - - - - - - - - - - - - -  Check if 2nd field numeric or character for pasture 
I Numer i c I F  PARAMS(N 33 2) <> 1111 THEN 

SSDA13\8(14) = PARAMS N 
LSET DS = PARAMSCN, $3: 3) 
SSDATAS(15) = DS 
SSDATAS(14) = PARAMS N 33, 3) 
LSET DS = PARAMSCN, $3: 4) 
SSDATAS(15) = DS 

Dist in 2nd 
I Direc in 3rd 

I Character COW 
I Dist in 4rd 
I Direc in 4th 

I F  ASC(PARAMS[N, 33 2)) < 58 THEN 
33, 2) 

ELSE 

END IF 
Waterborne pathways ___-__--.-------------------- END I F  

I - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I - - -  Flows 
I Pipe flow L/y 
I River flow CFg 

SSDATAS(16) = PARAMS(N 70 4) I River flow L/ 
SSDATAS(18) = PARAMSCN, 70, 5) SSDATAS(l7) = STRS(VAL{PARAM%N, 70, 5 ) )  * LPYperCFSl 

I - - -  Population - -  
I - - - - - - - - - - -  Mixing __--_-- - - - - - - -  

I F  VAL(PARAMS(N,1170, 6)Il1= 0 THEN 
SSDATAS(19) = --- 

ELSE 
SSDATAS(19) = PARAMSCN, 70, 6) 

END IF 
I F  VAL(PARAMS(N,1170, 8))1,= 0 THEN 
ELSE 

SSDATAS(21) = PARAMSCN, 70, 8 )  
END IF 

SSDATAS(21) = - - -  
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I PRINT PARAMS(N, 70, 71, SSDATAS(22) 
IF VAL(PARAMS(N,1170, 1012 = 0 THEN 
ELSE 

SSDATAS(23) = PARAMSCN, 70, 101 
END IF 

SSDATAS(231 = - - -  

IF VAL(PARAMS(NIl127 0 THEN 
SSDATAS(20) = hone 
SSDATAS(35) = It None It 

ELSE 
SSDATAS(20) = EARAMSCN 27, 1) 
SSDATAS(35) = RG 

END IF 
IF PARAMS(N 70,117) = "G;: THEN 
ELSE 
END IF 

SSDATAS(22) = RG 
SSDATAS(Z2) = PARAMSCN, 70, 7) 

PRINT PARAMSCN, 70, 71, SSDATAS(22) 
IF PARAMSCN 70,119) = IIG;: THEN 
ELSE 
END IF 

SSDATAS(Z~) = RG 

SSDATAS(24) = PARAMS(N, 70, 9) 

Individual - -  Mixing -------- Usage I - - -  

SSDATAS(27) = PARAMSCN 38 2): ; SSDATAS(28) = II RG II 
SSDATAS(29) = PARAMSCN' 39' 2): SSDATAS(30) = ;; E3 ;: 
SSDATAS(31) = PARAMS(N: 40: 2): I SSDATAS 32) 
SSDATAS(33) = PARAMS(N, 41, 2): SSDATAS(j4) == RG 

I F  VAL(PARAMS(N 38 2)) = 0 THEN 
ELSE 
END I F  

SSDATAS(28) ='I1Nohel1 
SSDATAS(28) = II RG (I 

IF VAL(PARAMS(N, 39 2)) = 0 THEN 
ELSE 
END I F  - 
IF VALCPARAMSCN, 40 2)) = 0 THEN 
ELSE 
END IF 

SSDATAS(30) = llNoAell 
SSDATAS(30) = RG II 

SSDATAS(32) = llNoAell 
SSDATAS(32) = RG It 

I Invert 

I Shore 

I DW 

Fish 

Invert 

I Shore 

I DW 
I Fish 
Shore 
Invert 

I DW 

I Fish 

I Invert 

CLOSE #N 
FOR I = 1 TO 34: LPRINT I, SSDATASCI): NEXT 

GET #N REC SUMMARI 
LS = SOMMARf .Z 

RETURN 

END SUB I GetDATA 
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?EFSNG A-2 

SUB GetDOSES (FiLeNun%, SiteNum%) I 3 May 94 
I 
I 

Get doses-from sire SUM-files and sum for report. 
of Appendix I design objectives. 

Calculate percentages 

I FjleNum File number 
I SiteNum Site Number INPUT 

INPUT 
I Note that the arrays have been previously defined as global single precision. 
I 

DEFINT A-2 
SHARED UNITSAIR, UNITSLIQ 

I 

I ---- Appendix I design objectives ------------ 
CONST H amApp1 = 10 
CONST HEetA pI = 20 
CONST HtbodJhrAp I - 5 
CONST HorgAirAppf =-15 
CONST HtbodLiqAp I = 3 
CONST HorgLiqAppf = 10 
N = FiLeNum 
SBGAMMA! = 0: SBETA! = 0: RESTBODY! = 0 I Initialize Air G a m a  Doses 
FOR K = 1 TO MAXRELOC 

mrem/y 
I mrem/y 

Files& = FILESUMPREFIXS + NSITES + I1 .0U1l  + RELTYPE$(K) 
IF NOT EXIST(Fi1eSumS) THEN GOT0 NEXTONE 

II PRINT Files&; Processing Doses . . . . . 
OPEN Files& FOR RANDOM AS #N 

I - - - - -  Check first two lines of file to determine if data & doses written to it. 
IF PARAMSCN 1 1) = TPRDA1I THEN FLGAIR = TRUE ELSE FLGAIR = FALSE 

Get Doses from files and save sums in arrays 
I F  PARAMSCN: 2: I )  = ~ I C P R D L ~ I  THEN FLGLIQ = TRUE ELSE FLGLIQ = FALSE 

I - - - - , - - - - - - - - -  

POP I - - - - - - - - -  

FOR I = 1 TO 5 
I F  FLGAIR THEN 

1 TO 6 FORtJ A RPOP(1, = J) 
NEXT 

END IF 
IF FLGLIQ THEN 

FOR J = 1 TO 5 
LIQPOP(1, J) 

NEXT 
END I F  

NEXT 

AIRPOP(1, J) + VAL(PARAM$(N, 46 

VAL(PARAMS(N, 41 + I l  J + 1))  

IF FLGAIR THEN 
PCF(1) = VAL(PARAMS(N 52 3)) 
PCF(2) = VAL(PARAMS(N' 52' 6)) 
PCF(3) = VAL(PARAMS(N: 52: 9)) 

END IF 

+ I ,  J + 1))  

I Production/consumption factors 

I - - - - - -  Individual 
IF FLGPERUNITL = TRUE THEN U = UNITSLIQ ELSE U = 1 
I F  U = 0 THEN BEEP: PRINT I1Number of units i s  zero, check SitePop file1#: END 
I F  FLGLIQ THEN 

LIQMI(1) = VAL(PARAM$(N 29 2)) / U 

LIQMI(3) = VAL(PARAM$(N: 29: 4)) / U 
LIQMI(Z) = VALCPARAMSCN' 29' 3)) / u I D. Water 

I Fish/Shel lfish 
I Shoreline 

I F  FLGAIR THEN 
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I - - - - -  
I,,,,, for each release type 

Compare CPRDA and AirGama resuts for direct doses and take m a x i m  

SBGAMMAl = MAXSNGI(VAL(PARAM$(N 74 2)) VALCPARAMSCN 91 4 1) 

SBETA! = MAXSNG!(VAL(PAW\MS N 74, 3)), VAL(PARAMS N, 91 5)))  
SBETA! = VAL(PARAM$(N, 74, $15 

RESTBOD?! = MAXSNb! (VAL(PARAMS(~, 74, 4)5, VAL(PARAMS(h, 92, 1)) )  
Use Beta dose $ran CbRDA-- semi infinite 

I , , , , , - - - - - -  Sum the Air doses 
I F  FLGPERUNITA = TRUE THEN U = UNITSAIR ELSE U ='1 
IF U = 0 THEN BEEP: PRINT I1Nuntber of units i s  zero, check SitePop file": END 
AIRMI(1) = AIRMI(1) + SBGAMMAI / U 
AIRMI(3) = AIRMI(3) + SBETA! 7 U 
AIRMI(5) = AIRMI(5) + RESTBODY! / U 

I Site Boundary G a m  
I Site Boundar Beta 
I Residence T.gody 

AIRMI(7) = AIRMI(7) + VAL(PARAMS(N 74 5)) / U I Residence Inhalation AIRMI(8) = AIRMI(8) + VAL(PARAMS(N' 74' 6)) / U 
AIRMI(9) = AIRMI(9) + VAL(PARAMS(Nr 74' 7)) / U 
AIRMAXORGS 

I Garden veg/ roduce 
I Pasture mi tR/meat 

It + PARAMS(N, 74, IO) + I1 ) I1  + PARAMSCN, 74, 95 + 
END IF 
CLOSE #N 

NEXTONE: 
NEXT 

I,,,,,,,, Totals 
AIRMI(10) = AIRMI(7) + AIRMI(8) + AIRMI(9) 
LIQMI(4) = LIPMI(1) + LIPMI(2) + LIPMI(3) 
LIQMI(8) = LIPMI(6) + LIQMI(7) 

I Total Organ 
I Total Body 
I Total Organ 

AIRMI(2) = AIRMI(1) / H am4ppI * 100 
AIRMI(4) = AIRMI(3) / H%etA I * 100 
AIRMI(6 = AIRMI(5 / H t b o 8 r A  PI * ID0 
AIRMI(I!) = AIRMI(!O) / HorgAirippI * 100 
LIPMI(5) = LIPMI(4) / HtbodLiqA 
LIPMI(9) = LIPMI(8) / HorgLiqApF * 100 

I * 100 

I G a m a  
I Beta 
I T. Body 
I Organ 

END SUB I 
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T. Body 
I Organ 

GetDOSES 

NUREGKR-2850, Supplement 



Appendix B 

FUNCTION INDEX$ (Fi LeNum%, MarkByte&) 15 Jan 92 
1 Returns two digit index number followin MarkByte as string. 

File FileNum must be already opened in PINARY mode. 

DEFINT A-2 
DIM AI AS STRING * 1, A2 AS STRING * 1 

GET #FileNurn, MarkByte& + 1, A18 
GET #FileNurn A28 
INDEX$ = A18'+'A28 

END FUNCTION INDEX8 
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I 

FUNCTION PAGE& (FLNUM%, BYTE&, STRNGS) I 27 Jan 92 
1 Returns number of begining of STRINGS which is the sitename. ' 
I 

I 

BYTE& is offset into file to start seirching. 
Routine steps thru file one byte at-a time starting at BYTE& and reading 
twenty b tes at a time until match is made. 
of underrine comnand for llSitell just preceeding. 

Then returns byte number 

I 

DEFINT A-2 
DIM B AS STRING * 20 
DIM P AS LONG 

I 

PRINT "PAGES START" 
SS = RTRIMSCSITENAMES) 
DO UNTIL EOF(FLNUM) 

GET #FLNUM BYTE& BS 
I F  INSTR(BB, 11sitS.ll) THEN P = BYTE& 
IF INSTRCBS, SS) THEN 

END IF 
PAGE& = P - 3 
EXIT FUNCTION 

BYTE& = BYTE& + 1 I 
IF BYTE& MOD 1000 = 0 THEN PRINT BYTE&; 

LOOP 

Check for site name match in line 
Set byte to start o f  data page 
and return to cat ling program 

Advance 1 byte at a time 

BEEP: PRINT SITENAMES; It not found in I#; FileWPS: END 

END FUNCTION PAGE& 
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I 

FUNCTION PARAMS (Fi leNun%, RECNUMX, ParNum%) 
I 
I 

8 Jan 92 
Get parameter from tjne in SUM file. 
File already opened in RANDOM mode. 

I FileNum File Number 
I RecNum Record Number 

ParNun Parameter number in record 

DEFINT A-2 
I 

MAXARGS = 15 
REDIM ARGSS(MAXARGS1 
GET #FileNum RECNUM SUMMARI 
CALL PARSE2(hlMMARI .t MAXARGS DELIMS, NUMARGS, ARGSS( 1) 
IF INSTR(ARGSS(ParNumj 11%11) TkEN 
r. AS -,- = LEFT$(ARGSS(Parkun) I LEN(ARGSS(ParNum1) - 1) 
t L 5 t  

AS = ARGSS(ParNum) 
END IF 
PARAMS = AS 

END FUNCTION PARAMS 
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I 
/ SUB PUTSTR (Fi LeNLnn%, SS, EXTENSION%) 23 JAN 92 

Writes string to binary file and puts Word Perfect Hard return at end 
I Assumes file alredy opened for binary output by calling program. 
I 
I FILENUM File Number INPUT 

SS String to write INPUT 
I 

DEFINT A-2 

C = CHARperLINE + EXTENSION 
LINENS = SPACES(C) 
DOTS = l I .1 ’  Optional indicator for testing 
LSET LINENS = SS 
FOR I = 1 TO C 

NEXT 
PUT #FiLeNun, , Hrt 

BYTES f MIDSCLINENS I, 1) 
PUT #FileNum, , BYTES 

END SUB PUTSTR 
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DEFSNG A-2 
~~ ~ 

FUNCTION Str ingstar t& CFLNUMX, BYVAL BYTE&, STRNGS) I 24 Aug 92 
I Returns number o f  beainina o f  STRNGS. 
I 
I 
I 

EuiE&-is o f f s e t  in to" f  i 1e"to s t a r t  searching. 
Routine steps thru f i l e  one b t e  a t  a time s t a r t i n g  a t  BYTE& and reading 
rnultiDle bytes a t  a time untiY match i s  made. Then returns byte number 
o f  f i k s t  character i n  STRNGS. 

DEFINT A-2 

B l &  = BYTE& 
B = LENCSTRNGS) 
SS = SPACES(B) 
DO UNTIL EOF(FLNUM) 

GET #FLNUM, Bl&, SS 
IF INSTRCSS STRNGS THEN 

END I F  
S t r i n  Sta;t& = s18 
EXIT FUNCTION 

I 

I 
I 
I 

B1& = B1& + 1 I 

LOOP 
BEEP: PRINT STRNGS; I t  not  found.'I: END 

Str ing t o  check from f i l e  

Check f o r  s i t e  name match 
Set bvte t o  s t a r t  STRNGS 

i n  l i n e  

and' re turn t o  c a l l i n g  program 

Advance.1 byte a t  a time 

END FUNCTION I S t r i  ngstar t& 
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I 

SUB TmpltPreface (Fi LeNumTmplt, Fi leNumOut, STARTBYTE&) I 28 Jan 92 
Writes preface of template file to Site Sumnary File in UP format. 
If Template file number 0, then finds position of marker in Sumnary file. 
Files must already be opened in binary mode. 

I Position of document start i s  STARTBYTE. 
I 

Fi LeNumTmpLt Template fi Le number INPUT 
Fi LeNunOut S m a r y  f i le number INPUT 
STARTBYTE& Position of marker (start of document part of file) OUTPUT 

DEFINT A-2 
DIM POSITION1 AS LONG 
DIM POSITION2 AS LONG 
D I M  B AS STRING * 1 
DIM C AS STRING * 3 
DIM MARKER AS STRING * 3 

~ ~~ 

MARKER = UNDON 
~ 

Marker for start of document - Start Underline command 

$OTO STA ---------- Find Begining of File document section after preface ---------- 
PRINT FileNmT Lt 
GET #FileNumT$t, 5, BS: 
GET #FileNumT Lt BB: HIBYTE = ASC(BS) 
STARTBYTE& = $BYfE'* 256 + LOWBYTE + 1 

LOWBYTE = ASC(B3) 
I Calculate decimal pointer 

GET #FileNumT lt STARTBYTE& BS II I Ge; byte for checking 
PRINT ::Hex: Tj=h- HEXS(L0WBYTE)- STAR;="; HEXS(STARTBYTE) 
PRINT Hi=IlJ % ! ~ ~ B ~ f E ~ ~ = ~ l ;  LOWBYTk; START=ll;'STARTBYTE&; Begin byte="; HEXS(ASC(B3)) 

FOR I = 1 TO STARTBYTE& - 1 
GET #FiLeNunTmplt I BS 
PUT #FileNumOut, f, bS 

NEXT 
Urite Document up to start underline of I1Sitel1 ----------- 

I = STARTBYTE& 
STA: 

1 = 1  
IF FiLeNmTmplt > 0 THEN 

DO UNTIL-CS = MARKER 
Write Preface to Sumnary file from Template 

GET #FileNunTmplt I CS 
PUT #FileNunOut, f ,  I% 
I = I + l  

LOOP 
STARTBYTE& = SEEK(Fi LeNunTmpltI - LENMARKER) 
DO UNTIL CS = MARKER 

LOOP 
STARTBYTE& = SEEK(Fi1eNLmOut) - LEN(MARKER) 

END I F  

I Position of start of MARKER in template file 
ELSE I Find position of marker in sumnary file 

GET #FileNumOut, I, CS 
I = I + l  

Position of start of MARKER in SUMMARY file 

CALL DEBUG(4, 1881, 16, IIH"): PRINT ISTARTBYTE= II; STARTBYTE& 

END SUB I TmpltPreface 
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I 

FUNCTION WPTEXTS (LINES) 
I 

\ 

Prints out line of printable characters in WP File 
I 

DEFINT A-2 

STATIC I, L 
DIM C AS STRING * 1, T AS STRING * 1, TX AS STRING 

I 

L = LEN(LINE3): TXS = 
FOR I = 1 TO L 

TS = CS 
CS = MIDS(L1NES I 1) 
I F  ASC(CS) > 32'ANb ASC(C3) < 123 THEN 

ELSE 

' 

= I1  II 

END- I F  
TXS = TXS + TS 

NEXT 
WTEXTS = TXS 

END FUNCTION UPTEXTS 
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I 
SUB URITENUM (Fi teNum%, MarkByteg, DAT!, FMTS) 8 Sep 92 

WrireS nupber DAT in format FORMS to binary-fjle begicing at MARKBYTE. 
position in template file. Returns new ositlon in file after string as MARKBYTE. ' ile FileNum must be already opened in BYNARY mode. 

DEFINT A-2 
DIM D AS STRING * 1 
DIM A AS STRING 
DIM SP AS STRING * 1 

SPS = SPACES( 1) 
PUT #FileNun SPS 

A$ = Formath(DAT!, FMTS) 
L = LENCAS) 

For test set = to 
PRINT DAT! 'F~TS 

FOR K = 1 TO L 

NEXT 
OS = MlDSCAS, K, 1) 
PUT #kiLeNun, , DS 

MarkByte& = MarkByte& + L 
END SUB I UR I TENUM 
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~~ 

FS%, SBYTE&, EB&, FLG%) I 24 Aug 92 

I 
1 

Writes Both left and right hand side of Site Sumnar 
site using template file (FT%) starting at TBYTE. riles are in UordPerfect format. 

Section file (FS%) for a 

I 
I 
I 
1 
I 
I 

1 thru the URITE subrdines. 

Template file must have UP hard return as end of line character. 
Routine reads in template file bytes one at a time and when an 
markbytes are found sets dataAarray index to she two numbers ro?!o%g. 
Markbytes are the characters: ? 8 6l ! which are not in text of Sumnary. 
Then the value or string in the array is written to the file startin 
location of the markb te. Numeric data are formatted with the FORMAYS function 

- 
at the 

I 
I 

Both template file and Site Sumnary-file must be binary files already 
opened for input and output respectlvely. 

I 
I FT Template file number 
I TBYTE Template byte number 
I FS Site %nnary file number 
I SBYTE Site Sumnary byte number 
I EBgO B te to stop for change mode 
I FLGL FYag for change mode 

INPUT 
INPUT 
INPUT 
INPUT 
INPUT 
INPUT 

I 

DEFINT A-2 
DEFLNG S-T 

711 
!I: 

!,OD0 \c\f\s;; 0. I1  

I WP Comnand 
I Main marker 
'Indicator For testing 

I - - - - - - - - - - - -  Set locations in Template & Sumnary file ------------------ 
SEEK #FT, TBYTE I 

IF FLGP = TRUE THEN 
SBYTE = SBYTE - 1 

ELSE 
END I F  

FLGP = TRUE 

I 

, 

SEEK #FS, SBYTE I 

Set location in template 

Second and succeding sites 
First site sets flag 

Set location in Sumnary 

CALL DEBUGZ(FT TBYTE 24 "TBYTE I1 "H") 

llH! t -any key SLEkP I t .  PPR!#Tl~Writing output file lines . . . . . , 
1 CALL DEBUGZCFS: SBY$ 24' ISBYTE 11; 1 1 ~ 1 1 )  ' 

BASC = 0 
COLOR FORGND BACKGND, BORDER 
LINEOUT = LI~EOUT + I: PRINT LINEOUT; 
DO UNTIL (BASC = HARDRET OR EOFCFT)) 
GET #FT, TBYTE, BS 
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Appendix B I 

I Template byte 

IND = VAL(INDEXS(FT, TBYTE)) 
SELECT CASE BASC 
PRINT llIND=ll- IND 

CASE 94 
PRINT 11---11. INDEXSCFT, TBYTE) 
SELECT CASk INDEXSCFT, TBYTE) 

CASE "SN" 
CALL WRITESTR FS, TBYTE SITEljAMES) 

CALL DEBUGCFS, SEEKCFS) - !27, 130, SLEEP 4 

I Select the data group 
I Misc. 

CASE "SM" 
CASE W T "  

CALL WR I TESTR( FS , TBYTE , CENTERS(RTR1 MS( SI TENAMES) , 20 1 1 
CITYS = RTRIMSCCITYS) 
RSET SS = CITY$ 
CALL WRITESTR(FS, TBYTE, SS) s5 = I l l 1  

TBYTE, 
TBYTE, 
TBYTE, 
TBYTE, 
TBYTE, 
index" : 

LATS) 
LONS) 
WATERBODYS) 
LIQMAXORGS) 
AIRMAXORGS) 
END 

CASE 92 
I 1  = VAL(LEFTS(1NDEXSCFT TBYTE) 1))  
12 = VAL(RIGHTS(INDEXS(F~ TBYTEI 1) 
CALL WRITENUM(FS, TBYTE, ~IapoPcI , 11). FIS) 

12 = VALCRIGHTSCINDEXSCF~ TBYTEI 
CALL WRITENUMCFS, TBYTE, AIRPOPCI 

CASE 36 
I 1  = VAL(LEFTS(1NDEXSCFT TBYTE) 

CASE 33 
SELECT CASE IND 

CASE 5 9 
I F  LfQMICIND) < 1 THEN 
ELSE 

* CALL WRITESTR(FS, TBYTE, F3S) 

IF LIQMI(IND1 < 9.5 THEN 
ELSE 

CALL WRITENUM(FS, TBYTE, LIQMICIND), 
CALL WRITENUM(FS, TBYTE, LIQMNIND), F28) 

+ F2S) 

I 0) 
IO 

END IF 
END I F  

CASE ELSE 
CALL WRITENUM(FS, TBYTE, LIQMICIND), F11S) 

END SELECT 
CASE 63 ' ?  

SELECT CASE IND 
CASE 2 4 6 11 

I F  AfRMf(1kD) < 1 THEN 
ELSE 

CALL WRITESTRCFS, TBYTE, F3S) 
I F  AIRMI(1ND) < 9.5 THEN 
ELSE 

CALL WRITENUMCFS, TBYTE, AIRMI(IND1, I' I' + F2S) 
CALL WRlTENUM(FS, TBYTE, AIRMICIND), F2S) . m, 

' i b  
END I F  

END I F  
CASE ELSE 

CALL WRITENUMCFS, TBYTE, AIRMICIND), F11S) 
END SELECT 

CASE 123 ' C  
CALL WRITESTR(FS, TBYTE, CENTRS(IND1) 
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Waterborne pop 

Airborne pop 

waterborne MI 

I 4% 

I 4 0 %  
1 >lo% 

I Doses 

Airborne MI 

I 4 0 %  
I >lo% 

I Doses 

CENTERS 
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I - SSDATAS CASE i26 
SELECT CASE IND 

CASE 2 I Recovery 

C A E i ~ f J ~ h W l ( F S ,  TBYTE, VAL(SSDATAS(IND)), F5$) 
CASE 8 10 12 14 

CALL URITESTR(FS, TBYTE, SSDATA$(IND)) 
' Prod & Graz 

v! ='ROU~DOF~!(VAL(SSDA;AS(IND)) 2) 
I F  V! < 1000 THEN FS = 
CALL WRITENUM(FS, TBYTE, V!, FS) 

, CALL URIfESTkFS, TBYTE, SSDATASCIND)) 

+ F66 ELSE FS = F6$ 
I Distances 
I Directions CASE 9 ,  11 13 15 

CASE 17 
IF VAL(SSDATAS(IND)) = 0 THEN 
TEMPS = It 
BACKUP = SEEK FS) - 40 
FOR I = 1 TO h 
NEXT 
TBYTE = TBYTE - 40 + 72 
ELSE 
END IF 

PUT #FS, BACKUP + I, TEMPS 

CALL WRITENUM(FS, TBYTE, VAL(SSDATAS(IND)), FIS) ' River flow L/Y 

' River flow cfs 

1 pop water 

CASE 18 
IF VAL(SSDATAS(1ND)) > 0 THEN 

CALL WRITENUMCFS TBYTE VAL SSDATAS(IND)), F668) 

CALL *RITESTRNUM(FS, TBYTE, SSDATASCIND), FIIS) 

CALL ~ R I T ~ S T R ~  FS, 'TBYTE, SSDATASC IND)) 

CALL WRITENUM(FS, TBYTE, VAL(SSDATAS(IND)), F4$) 
END IF 

CASE 20 

cA":~~9*R::bN~~tF:S.T~~fEt1(rA:tSSDATA$(IND)) , FIZS) 
CASE 22 24 

cA;i~:5h~:$EsTR( FS TBYTE, SSDATASCIND)) 
CASE 28 30 32 34 35 
CASE ELSE 

' POP & MI Mixing 
I Pop usages 

Pop. Shore 
I M I  usages & pop Uater 

CALL WRITENUM(FS, TBYTE, VAL(SSDATAS(IND)), FIB) ' Other nuhers 
END SELECT 

1 Prod/Cons ratio CASE 124 
CALL URITENUM(FS, TBYTE, ROUNDOFF! (PCF(IND), 21, F7Sj 

CASE HARDRET 
PUT #FS BS: TBYTE = TBYTE + 1 
EXIT DO' ' 

I Write hard return 

. 
file 

END 

CASE ELSE 
P& = SEEKCFS) 
IF (P& = EB&) AND (FLG% = TRUE) THEN 
PRINT - PRINT # I -  
EXIT SfiB 

END IF 
PUT #FS, P&, PREVBS: 

1 Exiting sub at ------ P&=l'; P& 
I Don't overwrite notes 

Just transfer byte to UP S m r y  TBYTE = TBYTE + 1 

PUT #FS, P& + 1, B$ 
SELECT 

ELSE 
P& = SEEK(FS1 
I F  (P& = SKIPBYTE;-AND (FLG% = TRUE) THEN 

PRINT - PRINT 2 Ski in Notes at ------ P&=ll; P& 
I Find start of Dose page of Sumnary PP& = !kin Start&(FS, %A@ P&, tlPOPULATION1l) 

SEEK FS PP! 
TT& = Sfrin Start&(FT, BYVAL TBYTE, ~~POPULATION1~) I Find start of Dose page of Template 

EXIT DO 
END IF 
I F  (P& = EB&) AND (FLG% = TRUE) THEN 

PRINT - PRINT 11- 
EXIT SCB 

END IF 
PUT #FS, , BS: 

SEEK FT T T ~  
TBYTE ='SEEK(FT) . 

2 Exiting sub at -----: P&=Il' P& 
Don't overwrlte dafa page notes 

Just transfer byte to UP S m a r y  file TBYTE = TBYTE + 1 
END IF 

LOOP I on characters per line 
1 on Lines per template file LOOP 

END SUB ' Writesitepages 
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I 
SUB WRITESTR (Fi leNum%, MarkByteFi, DATS) I 8 Sep 92 
I Writes string DAT3 to-binary file begining at MARKBYTE position in template file. 

Returns new position in file after strin as MARKBYTE. 
File FileNum must be already opened in BQNARY mode. 

DEFINT A-2 
DIM D AS STRING * 1 
DIM SP AS STRING * 1 

SPS = SPACES(1) 
PUT #FileNum , SPS . 

FOR K = 1 TO L 

NEXT 

L = LEN(DATSI 
DS = MIDSCDATS, K 1) 
PUT #FiLeNum, , D$ 

I Put in for test 

MarkByteFi = MarkByteFi + L 
END SUB ’ URITESTR 
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SUB URITESTRNUM (Fi l e N d ,  MarkByte&, DATS, FMTS) I 8 Sep 92 
I 

I Returns new position in file after strin as MARKBYTE. 
I 

Writes string DAT$ to-binary file begining at MARKBYTE position in template file. 
File FiLeNum must be already opened in BYNARY mode. . 

DEFINT A-2 
DIM D AS STRING * 1 
DIM SP AS STRING * 1 

I 

PRINT llDATS=ll; DATS 

I 

SPS = SPACES(1) 
PUT #FileNum SPS 
I F  DATS = I~~I'T~EN DATS = 110.o~~ 
FIRST = ASC(LEFTS(DATS, 1)) 
IF FIRST = 0 THEN 
ELSE 

PRINT l1NuL character at It; SEEK(1) 
PRINT llFIRST1i- FIRST DATS: 

I F  FIRST > 47 AND FIRBT < 58 THEN 
AS = FormatSS(VAL(DATS), FMTS): 
AS = DATS: 

ELSE 
END IF 

L = LENCDATS) 

I Put in ll*tl for testing 

L = LEN(AS) I Number 
I String 

FOR K = 1 TO L 
DS = MIDSCAS, K, 1) 
PUT #FileNum, , DS . 

NEXT 
MarkByte& = MarkByteg + L 

END IF 
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I 
I 
I 

1 :  

B.6 SUMTAB.BAS 

The author o r  h i s  employer make nei ther  any warranty nor representation, 
expressed o r  implied, wi th  respect t o  the accuracy compbeteness, 
o r  usefulness of t h i s  program; o r  assume any l i a b i i i t y  wi th  respect 
t o  the use of, or  f o r  damages resu l t ing  from the use o f  t h i s  program. 

I 
I Author: D. A. Baker, PNL Date 16 Apr 93 s t a r t  date 

I 
I 
I 
I 
I 
I 
I 
I 

I Contact: D. A. Baker, PNL, (509) 375 3809 

Compiler version: 
Modules needed: None 
L ib rar ies  needed: DABl  .PLB, BCVIEFR.LIB, DABl .LIB 

Microsoft Basic PDS 7.1 

CONST VERDATE = "28 Mar 95" 
CONST CRNS = Wopyright (C) 1993 B a t t e l l e  Memorial Inst i tu tea1 

I 
I 
I 
I 

- _ _ _ _ _  Name -----_-------  Type Number ------ Descript ion ---- 
Input:, 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

l h  F i  l es  
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CONST FALSE = 0 TRUE = NOT FALSE 
CONST COMSYMBOLS = t l ! l c ; ~ ~  
CONST DELIMS = II I t  I Data file field delimeter 
CONST ColrFor = 14 
CONST ColrBak = 1 
CONST RECLEN = 128 

I Comnent symbol 
Foreground color 
Background color 

Type Structure Declarations . . . . . . . . . . . . . . . . . . . . . . . .  I - - - - - - - - - - - - - - - - - - - - - - -  

DECLARE FUNCTION FFS (Value! 
DECLARE SUB GetALfa (FileNameS SN%( UNITS%(), N1%) 
DECLARE SUB OPENIN (Fi lpNameS,lFLNum~k Head$) 
DECLARE SUB URITESTR (FileNd, DATS, flag$) 

TYPE RECSTRUCTURE 
2 AS STRING * RECLEN 
TYPE END 

DIM 
DIM 
DIM 
DIM 
DIM 
DIM 
DIM 
DIM 
DIM 
DIM 
DIM 
DIM 
DIM 

DIM 
DIM 
DIM 

I DIM 
DIM 
DIM 
DIM 
DIM 
DIM 

I DIM 
DIM 
DIM 
DIM 

RELTYPE(3) AS STRING * 1 
SUMMARI AS RECSTRUCTURE 
ARGSS(10) 
SITE AS STRING * 18 
SNX(MaxSites%) 
UN ITS/.(MaxSi tes%) 
US(15) 
ENERGY(MaxSites% AS SINGLE 
DPOPLIP(MaxS!tesi) AS SINGLE 
DPOPAIR(MaxS!tes%) AS SINGLE 
DPOPTOT(MaxS1tesX) AS SINGLE 
CB(MaxSitesX) AS SINGLE 
SITENAME(MaxSites%) AS STRING * 20 

ING * 20 

RELTYPES(1) = IIGtl 
RELTYPES(2) = I8Et1 
RELTYPEB(3) = W1 
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MINL = 1E+30: MAXL = 0 
MINA = 1E+30: MAXA = 0 
MINLA = 1E+30: MAXLA = 0 
CRFFS = CHRS(13) + CHRS(12) 
CRLFS = CHRS 13) + CHRS(10) 
ESCS = CHRS(J7) 

I Carraige return - Form Feed 
Carraige return - Line Feed 

I ASCII escape 
I - - - - - - - , __ - , - , __ - - -_ , ,_____  Flags ---------------,-------------------------- 

I FlgALFA% True w i l l  Print in alpha order- False site no. order. 
I FlgPERUNIT% 
I FlgCB'/. 

True w i l l  ca\culate per A p I aoses ahd %s on per-unit; False, per site. bas 
True will print 3 sorted E/B lists; False will slip 

I 

I************************ Option Section ** Conent Out when debugged ******** 
YEARS = 119211 
FlgALFAX = TRUE 
FlgPERUNIT% = TRUE 
Fl CB% = TRUE 

I True will Print in alpha order- False site no. order. 
I True wil! calculate per App I doses ahd % on p r  upit; False, per s i  

I True will pritp 3-sorted C/B lists; False wi 1 slip 
1 1  GBTO SKIP Skip conand line input for debugging 
................................................................................. 

I 
I 
I 

IF COMMANDS > 1111 THEN 
CALL PARSEZ(C0MMANDS 10 DELIMS, NUMARGS%, ARGSSO) 
YEARS = RIGHTS(ARGSSt1) '2) 
IF INSTR(ARGSS(Z), llT1t)'THEN FLgALFA% = TRUE ELSE FlgALFAX = FALSE 
IF INSTR(ARGSS(3) 
I F  INSTR(ARGSS(4): IITtl) THEN FlgCB% = TRUE ELSE FlgCB% = FALSE 

llT1lI THEN FlgPERUNIT% = TRUE ELSE FlgPERUNIT% = FALSE 

ELSE 
CLS - PRINT : PRINT : BEEP 
PRINf :: Enter options on comnand 1ine:Il- PRINT 
PRINT II EX. SUMTAB 90 T T TI1 
END 

END IF 

PRINT SUMTAB YEAR ALFA-FLAG PERUNIT-FLAG C/B FLAG": PRINT 

K&NT cms(27): lw 1011. 
LPRINT CHRS(27): %a1 5Lf1- 
LPRINT TAB(IZ2); 18SUMTAB iun of In; TIMESTAMPS: LPRINT : LPRINT 

I Landscape 
I 9 LPI 
Left Margin 

LPRINT CHRS 27); 1%L5.3D'1- 

S 

3. basis 

IF FL PERUNIT% THEN AS = "per Unit Basisii ELSE A$ = IIper-Site Basis" 
LPRINf TAB(25); YEARS; I' Table 4 Sumnary - -  Liquid and Air Pathway Doses. Individual App. I Doses on a 11; 

LPRINT 

LPRINT 

AGam Beta Tbody AT6ToWd;hr) Organ Tbody Organ G a m a  LPRINT I t  

LPR I NT 

AS: LPRINT 

Individuall App. I Dose (mrem) --------------------n LPRINT "No. Site Units Type Population Dose (man-rem) ---__--,___----____-- 

Liquid - - - -  _ _ _ _  Air - - - - - - - - - - - - - - - - - - - - - - - - - - - I I  Energy Liquid Air Total POP . . . . . . . . . . . . . . . . . . . . .  
- - - - -  (3) (10) 

(151 I t  

## . ##.#AAAA ##.#,A,, ## . ## - 
## . 

## . 
\ *  ###.## ###.## 

##.#,,,A I 1  
##.#,,A, ##.#AAAA ###.## ##.#-- ## . I58 = II Arithmetic 

I88 = 11 

Mean ##.## ,gi#;;;f; 
Percent A endix I Dose on a \ \ * _ - - -__ - - - - - - -___ -  ##.##% ##.##% 

## . ## ## . #,?,A 

## . WAAA ## . 
##.##% ##.##% #*## % ##.## %I1 
163 = Geometric Mean ##.## ,li#;;;f; ##. 
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1% = 11 

I78 = I t  \ \ &  
##.##% ##.##% 

FILEIS = xx . OUX" : ' Site dose surrinary file 
MID$( FI LEYZyMX? 2) = YEARS 

FileNum% =:; 
OPEN "LPTI fOR OUTPUT AS #Fi+;;E 
RS = CRLFS: Ejects = CRFFS: 

I - - - - - - - - - - - - - - - - - - - - - - - - - -  Loop for Each Sit- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
IF FlgALFA% THEN Max% = N1% ELSE Max% = MaxSites% 
FOR I = 1 TO Max% 

I Select max operational sites 

FLGNOSITE% = TRUE 
IF FlgALFA% = TRUE THEN 
SN% = SN%(I) 

ELSE 
SN% = I I Site number order 

END IF 
I F  SN% < 10 THEN SITENUMS = laOal + LTRIMS(STR$(SN%)) ELSE SITENUMS = LTRIMk(STR$(SN%)) 
MIDS(FILEIS, 7, 2) = SITENUMS 

IF SN% > 0 THEN 

Set to false if SUM file for site found. 

I Alpha order 

/ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

NUM% = UNITS%(SN%) 
IF FlgPERUNIT% THEN NUMUNITS% = NUM% ELSE NUMUNIT'S% = 1 
TOTPOPA = 0: TOTPOPL = 0: TAGM = 0: TADTBA = 0: TTGAM = 0: TTDTBA = 0 
TGAM = 0: TBET = 0: TDTBA = 0: TDORA = 0: TDTBL = 0: TDORL = 0: 
TUH = 0: 

POP = 0 
TLA = 0 

FOR J = 1 TO 3 

PRINT FS 

I Loop on the 3 Re1 Types 

I Check for SUM file 
I Open and read in data & Doses 

MIDS(FILE1S 12 1) = RELTYPESCJ) 

IF EXISTCFSJ THEN 
FS = D~RECIB + ~ILEIS 

FLGNOSITEL = FALSE 
OPEN FS FOR RANDOM AS #I LEN = RECLEN 
REC = 16: GOSUB GETLINE I POP file header 
I F  LEFTSCLS I O )  <> SPACES(10) THEN 

END IF 
PRINT K; I, 11==11- , SITES; NUMUNITSX 

L1 = INSTk(LS llTION1l) + 4: L2 = INSTR(LS, "(ktl)  
SITES = MID$&, LI, ~2 - LI) 

REC = 69: GOSUB GETLINE I TU Hr 
CALL PARSEZCLS 10 NUMARGS%, ARGSSO) 
TEMP = VAL A R G ~ W I )  
IF TEMP > d THEN TUH = TEMP 
REC = 75: GOSUB GETLINE 

POP = VAL MIDSCLS, 1, 12)) 
I F  POP = 6 THEN 
REC = 72: GOSUB GETLINE 
POP = VAL(MIDS(LS, 65, 12)) 

END IF 
REC = 46: GOSUB GETLINE 

POPL = VAL(M1DSCLS 13 10)) 
TOTPOPL = TOTPOPL 4 PObL 

POPA = VAL(MIDS(LS 13 10)) 
TOTPOPA = TOTPOPA 4 PObA 

REC = 51: GOSUB GETLINE 

REC = 29: GOSUB GETLINE 
CALL PARSE2(LS 15, DELIMS, NUMARGS% U S 0 1  
DORL = VAL(US(9)): 
DTBL = VAL(US($)): TDTBL = TDTBL + ~ T B L  

TDORL = TDORL + DORL 

REC = 74: GOSUB GETLiNE 
CALL PARSEZCLS 15, DELIMS NUMARGS% US()) 
GAM = VAL(WS(25): 
BET = VAL(US(3)): 

TGAM ='TGAM + GAh 
TBET = TBET + BET 
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DTBA = VAL(USC4)): TDTBA = TDTBA + DTBA 
DORA = VAL(WS(8)): TDORA = TDORA + DORA 

REC = 91: GOSUB GETLINE 
AGAM = VALCMIDSCLS 54, 9)): TAGAM = TAGAM + AGAM 
ADTBA = VALCMIDSCLS, 44, 9)): 

REC = 92: GOSUB GETLINE 
TADTBA = TADTBA + ADTBA 

I Air MI dose from Air Gamna 

CLOSE #I 
SS = SPACES(17): 
LPRINT USING 1%; SN%; SS; NUM%; RELTYPESCJ); POPL; POPA; POPA + POPL; DTBL; DORL; GAM; AGAM; BET; DTBA; 

LSET SS = SITES 
ADTBA; DORA 

IF J = 1 THEN 

ELSE 
END I F  

END IF 

I Sum Gamna & TBody; for E & M types 
take maximum 

TTGAM = TTGAM + GAM: TTDTBA = TTDTBA + DTBA 
TTGAM = TTGAM + MAXSNG!(AGAM, GAM): TTDTBA = TTDTBA + MAXSNG!(DTBA, ADTBA) 

NEXT 
IF FLGNOSITE% = FALSE THEN 

site 
K = K + I  
TDTBL = TDTBL / NUMUNITS%: 
TTGAM = TTGAM / NUMUNITS%: 
TTDTBA = TTDTBA NUMUNITS%: TDORA = TDORA / NUMUNITS% 

TDORL = TDORL / NUMUNITS% 
TBET = TBET / NUMUNITS% 

I LPRINT USING I d ;  TWH; TOTPOPL; TOTPOPA; TOTPOPA + TOTPOPL; POP; TDTBL; TDORL; TTGAM; TBET; TTDTBA; 
TDORA 

Correct for number of units at valid 

L$ = I t  Total ====== 11 + FORMATSS(TUH, O O . O O i i )  + I t  + FFS(TOTP0PL) + II It + FFS(TOTP0PA) + 

L$ = LS + FfRMATSSCPOP I t  O.OE+OO I t )  + FFSCTDTBL) + I t  + FFS(TD0RL) + I t  + FFSCTTGAM) + 
CALL WRITESTR(FileNun%, LS, ItT1l) 

+ FFSCTOTPOPA + TOTPOPL) 
11 11 + FFSCTBET) + 11 + F~SCTTDTBA) + 11 11 + FFSCTDORA) 

PCENTSCI 1) = TDTBL / -03 

PCENTSCI 4) = TBET / .2 
PCENTSCI: 6) = TDORA / .15 

PCENTSCI' 2 )  = TDORL .I 
PCENTSCI: 3) = TTGAM .I 
PCENTSCI' 5 )  = TTDTBA -05 

LPRINT USING 138; AS; TDTBL / .D3; TDORL / .I; TTGAM / -1; TBET / .2; TTDTBA / .05; TDORA / .I5 
LPRINT W t e :  SITENUMS- SUM file not found ------------.I1 

ELSE 

END IF 
PRINT SITENUMS;'~~ NOT F O U ~ D  - - - - - - - - - t i  

I - , - - - - - - , - -  Grand totals - - - - - - - - - - - - - -  
TLIP = TLIP + TOTPOPL 
TAIRA= TAIR + TOTPOPA 
TOT = TOT + TLA 
TTWH = TTUH + TUH 
TPOP = TPOP + POP 

TLA - TOTPOPL + TOTPOPA 

TILIP = TILIP + TDTBL 
TILIPO = TILIPO + TDORL 
TIGAM = TIGAM + TTGAM 
TIBET = TIBET + TBET 
TIAIR = TIAIR + TTDTBA 
TIAIRO = TIAIRO + TDORA 

I F  TOTPOPL > 0 THEN LL = LL + LOGCTOTPOPL) 
I F  TOTPOPA > 0 THEN LA = LA + LOG(TOTP0PA) 
I F  TLA > 0 THEN LTOT = LTOT + LOGCTLA) 
IF TUH > 0 THEN LTUH = LTUH + LOGCTUH) 
I F  POP > 0 THEN LPOP = LPOP + LOG(P0P) 
I F  TDTBL > 0 THEN LILIQ = LILIP + LOGCTDTBL) 
I F  TDORL > D THEN LILIPO = LILIPO + LOGCTDORL) 
IF TTGAM > 0 THEN LIGAM = LIGAM + LOGCTTGAM) 
IF TBET > 0 THEN LIBET = LIBET + LOGCTBET) 
IF TTDTBA > D THEN LIAIR = LIAIR + LOGCTTDTBA) 
I F  TDORA > D THEN LIAIRO = LIAIRO + LOGCTDORA) 

I - - - - - - - - - - - - , - - - - - - - , - , , _ _ _ _ _ _ _ , , , , , , , , - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

IF TWH > 0 THEN ' Only o eratin sites counted for Max or Min 
I F  TOTPOPL < MINL THEN MINL = TOTPOPL: 
IF TOTPOPL > MAXL THEN MAXL = TOTPOPL: 
I F  TOTPOPA < MINA THEN MINA = TOTPOPA: 

SeTEMINLg = SITES 
SITEMAXLS = SITES 
SITEMINAS = SITES 
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IF TOTPOPA > MAXA THEN MAXA = TOTPOPA: SITEMAXAS = SITES 
I F  TLA < MINLA THEN MINLA = TLA: 
I F  TLA > MAXLA THEN MAXLA = TLA: 

SITEMINLAS = SITES 
SITEMAXLAS = SITES 

END IF 

LPRINT "Site: I t -  SITENUMS; SITES; 
PRINT 

ELSE NOT on list ------------ It 

PRINT "Site: ";'SITENUMS; SITES; 18 NOT on list - - - - - - - - - - - - . h  
END IF 
LPR I NT STR I NGSC 146, CHRS( 196) ) 

I - - - - - - - - - - -  population 

ENERGY(1) = TUH 
DPOPLIQ(1) = TOTPOPL: 
IF ENERGY(1) > 0 THEN CB(I) = DPOPTOTCI) / ENERGY(1) ELSE CB(1) = 999 
SITENAMES(1) = LTRIMS(S1TES) 

DPOPAIR(1) = TOTPOPA: DPOPTOTCI) = TOTPOPA + TOTPOPL 

EORG(1) = TUH 
DDRGLIQ(1) = TDORL: 
IF EORG(1) > 0 THEN CBORGCI) = (DORGLIPCI) +.DORGAIR( 
SITENameOrgS(1) = LTRIMSCSITES) 

DORGAIRCI) = TDORA 

I - - - - - - - - - - -  MI T. BODY 

)) / EORG(1) ELSE CBORG(1) = 999 

)) / EBOD(1) ELSE CBBOD(1) = 999 

NEXT I 
PRINT : PRINT "Sites Counted: I t ;  K; out of  #I; MaxSites%; I I  sites.Il 

LS = TotiLs 

CALL UR:TESTkFileNum% RB + LS + RS, IlTt1) 
LPRINT 

I t  + FORMATSS(TTUH, 11 000.00 11) + FFS(TL1Q) + 11 

Operationil Sites Counted: It;  K; It out of total o f  I# ;  MaxSites%; II sites." 

+ FFSCTAIR) + I' I t  + FFS(TOT) 
+ FORMATSS(TP0P O.OE+OO" 

LPRINT - LPRINT USING 158- TTUH / K; TLIP / K; TAIR / K; TOT / K; TPOP / K; TILIQ / K; TILIPO / K; TIGAM 
K- TIBET'/ K- TIAIR K TIAIRO K 

K)- EXPC~ILIPO K); EXP~LIGAM K); E X P ~ I B E T  K). E%P(LIAIR KI; EXP~LIAIRF K )  

LPRINT USINb 18s- AS- A L I Q  K 3 * loo; TILIQO K 1 lo * 100; TIGAM K / IO * 100; TIBET K 1 20 * 100; 
TIAIR K 5 * 100: TIIAIRO K G * 100 

EXPCLIBET K) 20 * Ido; EXPCLIAIR K) 5 * lod; EXPCLIAIRO K) 15 * 100 

LPRINT 
LPRINT - 
LPRINT USING 198; AS. EXPCLILIQ / K )  / 3 * 100- f!XP(LILIPO / K) / 10 

LPRINT USING 168- EXP(LTUH / K). EXP(LL / K). EXP(LA / K). EXP(LT0T / K); EXPCLPOP / K); EXP(LILIQ 
100, EXPCLIGAM / K) / 10 * 100; 

LPRINT 
k 1 N G  178. W I N  Liqll- 
USING 17s: W A X  LiqlIl 
USING 178- W I N  Airt1* 
USING 17s; "MAX Air1$ 
USING 178. W I N  Tott1* 
USING 178; W A X  Tott1: 

SITEMINLS. MINL 

SITEMINAS. MINA 

SITEMINLAS- MINLA 

SITEMAXLS~ MAXL 

SITEMAXAS: MAXA 

SITEMAXLAS~ MAXLA 
LPRINT - LPRINT STRINGS(80, 205) 
LPRINT h* These values represent percentages o f  the Ap endix I annual design 
LPRINT 11 For co liance pur&oses, each pathway would ge compared on a quarterly basis. 
LPRINT as perTppendix 1. 
LPRI NT CHRS(27) ; %lOOtl; I Set printer back to Portrait 

I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  print pop List -_-_-______-_-_-- - - - - - - - - - - - - -  
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FOR I = 1 TO K 
L INES = SPACE%(7) + SITENAMES(1) + FORMATSS(ENERGY(I), 

L INES = L INES + II 

00.00 + FFS(DPOPLIP(1)) + FFS(DPOPAIR(1)) 

+ FFS(PCENTS(1, 1)) + FFS(PCENTS(1, 2)) + FFS(PCENTS(1, 3)) + FFS(PCENTS(1, 4)) + + FFS(DPOPTOT(1)) + 
FFS(PCENTS(1 5)) + FFS(PCENTS(1, 6 ) )  

I F  I MOD 5 = 0 THEN LPRINT 

+ FFS(DPOPTOT(1) / TOT * 100) 

LPRIN~ LINES 

T o t a l s  + FORMATSS(TTWH 000.00 It) + FFSCTLIP) + FFS(TA1R) + FFS(TOT1 NEXT 
L INES = Is 
LPRINT - LPRINT LINES; TAB(IIO); K; 11 S i t e s  tistedall 
LPRINT ~RFFS; 

I F  NOT FLgCB% THEN END . . . . . . . . . . . . . . . . . . . . . . . . . . .  SKIP C/B OUTPUT . . . . . . . . . . . . . . . . . . . . . . .  
PRINT : PRINT %ORTING .... 

S o r t  S i t e s  f o r  POP CB ---------------- DO I------------------------ 

LOOP WHILE F = FALSE 

PRINT K; It S i t e s  sorted" 

F = TRUE 
FOR J = 1 TO K - 1 

I F  CBORG(J) > CBORG(J + 1) THEN 
F = FALSE 
SWAP CBORGCJ), CBORGCJ + 1) 
SWAP DORGLIQ(J) DORGLIPCJ + 1) 
SWAP EORG(J) E6RG(J + 1) 
SWAP SITENamhrgS(J) ,  SITENameOrgSCJ + 1) 
SWAP DORGAIR(J)' DORGAIR(J + 1)  

END I F  
NEXT 

LOOP WHILE F = FALSE 
PRINT K; 11 S i t e s  sortedt1 
DO I------------------------ S o r t  S i t e s  f o r  T. B o d  CB --- 

F = TRUE. 
F O R J = l T O K - 1  

F = FALSE 
SWAP D B O D L I Q ~ )  DBODLIWJ + 1) 
SWAP DBODAIR(J), DBODAIR(J + 1) 
SWAP EBOD(J) EBODCJ + 1) 

I F  CBBOD(J) > CBBOD(J + 1) THEN 
SWAP CBBOD(J) CBBODCJ + 1) 

SWAP SITENamkBodS(J), SITENameBodSCJ + 1) 
END I F  

NEXT 

\ 
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NEXT 
LPRINT - LPRINT : LPRINT I' 

SHELL I ~ E I F F ~ I  
II; K; I* Sites sorted.t1 

LPRINT TAB(110); TIMESTAMPS: LPRINT - LPRINT LPRINT TABSI~). I!*********** 11; YEARS) 18 M I  Organ Cost/Benefit Sumnary -- sorted in Order of Decreasing 

Site LPRINT,, 
LPRINT 
LPRINT It 
LPRINT 

1 110s = It 

Benefit ****** ***h 11: LPRINT 
Total Energy Cost / Benefit" mrem / TU-hr" Liquid Air - - - - -_----  mrem ---- - - -- -- TU-hr 

##.jrhhA ##.w #.## #.##I##" \ \ ##.#Ahhh 

- 1 T O K  
FoRLfN?$ = SPACES(10) + SITNaylO,rgS(I) + 11 11 + FFS(DORGLIP(1)) + It + FFS(DORGAIR(1)) + " I' + 

LPRINT USING IIOS- SITENameOrgS(1); DORGLIQ(1); DORGAIR(1); OORGLIP(1) + DORGAIR(1); EORGCI); CBORG(I) 
I F  I MOD 5 = 0 THiN LPRINT . 

FFS(DORGLIQ(1) + DORGAIR(1)) + FS(EORG(1)) + II It + FFS(CBORG(1)) 
I 

LPRINT LINES 

11; K; 11 Sites sorted." NEXT 
LPRINT - LPRINT : LPRINT I t  

SHELL ~ I E I F F ~ ~  
print Sorted MI T. Body C/B ------------------------ I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Sorted in Order of LPRINT TAB(110); TIMESTAMPS: LPRINT - LPRINT 
LPRINT T A B ( j 6 ) ; * ; ~ ~ ~ ~ ~ ~ ~  YEiRS; It MI T. Body Cost/Benefit S m a r y  -- 
LPRINTll 

LPRINT 
LPRINT 
LPRINT- II 

Decreasing Beneflt ~ P R I N T  
Liquid Air Total Energy Cost / Benefit" 

. ---- _---- - mrem ---------- TU-hr mrem / TU-hr" Site 

#.####" \ \ ##.#PA^^ ##.jYAAA #.##I## ##.## I 110s - 

NUREGICR-2850, Supplement B.64 



Appendix B 

I FUNCTION FFS (Value! I 28 Mar 95 

1 
I 

Returns value in comnon numeric format in-two sig. figures. 
Requires FORMATSSO and ROUNDOFF!O functions. 

I Value Single precision positive value. Zero returns tlNonelt. 
I 

DEFSNG A-2 

V = ROUNDOFF! (Value!, 2 )  Rounds to 2 sig figures 

SELECT CASE V 

I - - .  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

v, It  0000.") 
v, 11 00,000.") 

v , 0,000,000 .It) 
;, 11 000,000.") 

AJE - ~uuvvvJ00 
FFS = FORMATSS(V, OO,OOO,OOO.~t) 

CASE ELSE 
FFS = FORMATSS(V, l ~ O o O ,  000,000.~~) 

\Argu\m\ent; 

I For any V --------- 

Non\e It) 

over 300. 

END SELECT 
. END FUNCTION I F FS 
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I 
SUB GetAlfa (FileNameS, SN%(), UNITS%(), N1%) 1 8 Sep 93 

I 
I 

Generates List of site numbers in alfa order from the sequence of sites 
in the population data file for population centers. 

I FileNameS Input file name INPUT 
I SN%( ) List of site numbers in alfa order OUTPUT 
I List of unitslsite in alfa order OUTPUT I UNITSO Nl% 

Number operational of sites OUTPUT 
I --- Those counted in pop data file. 

DEFINT A-Z 

MaxFelds = I O :  REDIM USCMaxFelds) 
CALL OPENIN(Fi LeNameS, FLNum, HEADERS) 

I 

I = O  
DO UNTIL EOF(FLNum) 

CALL GETLINE(FLNum COMSYMBOLS L$) 
CALL PARSEZCLS, MakFelds, DELIkS, NUMARGS%, US()) 
I F  ASC(US(1)) < 58 THEN 

I = I + 1: PRINT I1.'l; 

&Yf)Mb$(LS 4 17) I Site name 
UNITS(SN(I))'= fiAL(MIDS(LS 23 1)) units at site 

V A L W  1)) Site nun index 

PRINT I; SNCI); SS; UNITS(SN(II) 
END IF 

LOOP 
PRINT 
N1 = I 
CLOSE FLNum: ERASE US 

PRINT N1 
I Number of operational sites 

FOR I = 1 TO N 1  
I PRINT I; SN(I) 
I NEXT 
END SUB I GetALfa 

SUB OPENIN (FileNameS, FileNum%, HEADERS) I 19 Mar 93 
I 

Opens file in input text mode after checking for existence. 
Assi ns Freefile number to file. Routine does not close file. 
Dispfays file header line and length of file at terminal. I 

I FiLeNarneS Input file name INPUT 
I Fi LeNum% Input f 1 le n p b e r  OUTPUT 
I Head&$ Header for fiLe OUTPUT 

DEFINT A-2 

FileNun = FREEFILE 
IF EXIST%(FileNameS) THEN 
OPEN FiLeName? FOR INPUT AS #FiLeNum LEN = 1024 
LINE INPUT #Fi leNum, HEADERS 
PRINT HEADERSl, 
PRINT LoF: ; LOF(Fi1eNum); ''Bytes 'I; 

CLS - LOCATE 10 20: I SON 1 
PRINf 'IF1 le 'I; ti LeNameS; not found.!': END 

ELSE 

END IF 
Open1 N END SUB I 
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I 

SUB SORT (N%, SArraySO, Start%, L%) 
I Bubble Sort of array o f  lines in table 

I 13 Jul 93 

I N% Array size 
I SArraP() String array f o r  file lines 
I Start/. Start o f  key string 
I L% Length o f  key string 

INPUT 
INPUT / WTPUT 
INPUT 
INPUT 

I 

DEFINT A-2 

LNUM! = 1E+34 
LCSS = l1Nonel1 
DO 

I Large Number 
I Limi tins concentration string when doses are zero 

Flag = TRUE 
FOR J = 1 T O N  - 1 

IF S I !  > SZ! THEN 
I SWAP CB(J) CB(J + 1) 

I SWAP N(J) NS(J + 1) 

I 

I 

SWAP L(J) ’LCJ + 1) 
I SWAP A(J) ’ ,A(J  + 1) 

SWAP ECJ): E(J + I )  
EN;t;~ = FALSE 

NEXT 
LOOP WHILE Flag = FALSE 

END SUB I SORT 
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I 
SUB URITESTR (FiLeNm%, DATS, Flag$) I 7 Oct 94 

Writes string DAT$ to-binary file begiping at MARKBYTE position in template file. 
Returns new position in file after strin as MARKBYTE. 
File FileNum must be already opened in BYNARY mode. I 

I Fi L e N d  File number from opep statement 
I DATS String to write to fi le 
I FLAG Mode: T = text; B = binary 

INPUT 
INPUT 
INPUT 

DEFINT A-2 
DIM D AS STRING * 1 
DIM SP AS STRING * 1 
SHARED FMS 

I F  Flag$ = llT1r THEN 
FMS = l1Texts1 
PRINT #FiLeNum, DATS 

ELSEIF FLagS = l1Bt1 THEN 
FMS = WordPerfect1I 
SPS = SPACES( 1) 
PUT #FileNum , SPS 
L = LENCDATSI 
FOR K = 1 TO L 

NEXT 
PUT #FileNum, , Hrt 
BEEP: PRINT IIWrite mode 

DS = MIDS(DATS, K 1) 
PUT #FileNum, , 06 

ELSE 
END IF 

I Put 

Put 
incorrect 

in 11*11 for test 

hard return at end 
in SUB WRITESTRII: END 

END SUB I WRITESTR 
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APPENDIX C. BATCH FILE LISTINGS 

Listings of the DOS batch programs described in this manual are listed in this appendix. A list of listings is 
given below. 

c.1 
c.2 

c.3 

RUNCPRDBAT 

RUNAG.BAT 

RUNXOQBAT 
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C .I RUNCPRD .BAT 

:-- RUNCPRD.BAT ;;; Runs & Prints CPRDA CPRDL automaticall 5 Apr 94 dP.b :--**** FOR 91 For CPRD files in CbRD Bernoulli Diskr. .-- Current directory is \Y9!\RUN 

I F  NOT EXIST \DATA\POP\POP??S%I.DAT 
COPY \DATA\POP\POP??S%I.DAT F:POP80S%I.DAT 
:PAUSE 

GOTO NOPOP 

IF NOT EXIST \Y%YR%\CHI CHI%YR%S%I.DA? GOTO NOCHI 
IF EXIST \YpR~\cHI\cHI.ldlRp~i .DAG COPY \YO%YR%\CHI\CHI??S%l.DAG F: 
IF EXIST \Y/.YR/.\CHI\CHI/.YR/.S/.I.DAE COPY \Y%YR%\CHI\CHI??S%I.DAE F: 
IF EXIST \Y%YR%\CHI\CHI%YR%S%l.DAM COPY \Y%YRX\CHI\CHI??S%l .DAM F: 
IF EXIST \Y%YR%\OUT\SUMMARY\SUM%YRFSFI.OUG COPY \Y%YR%\OUT\SUMMARY\SUM%YR%S%I.OUG F: 
IF EXIST \Y%YR%\OUT\SUMMARY\SUM~%YR&l.WE COPY \Y%YR%\OUT\SUMMARY\SUM%YRYS%I.OUE F: 
I F  EXIST \Y%YR%\OUT\SUMMARY\SUM/.YR/S/.l.OUM COPY \Y%YR%\OUT\SUMMARY\SUM%YR%S%I.OUM F: 

Run Programs .---------_-______- 
Running Programs _ _ _ _ _ _ - _ _ - - _ - _ _  ECHO 

E:BE BEEP /F440 /D10 /W3 
::::PAUSE 
IF EXIST F:CHI%YR%S%l.DAG \Y%YR%\PROGS\CPA 
IF EXIST F:CHIo%YR"/SL1 .DAE \Y%YR%\PROGS\CPA 
IF EXIST F:CHI%YR%S%I.DAM \Y%YR%\PROGS\CPA 

\YAY R%\PROGS\CPL 
Print out Results --------- .-------------- 

E:HPSET 

!I G 
/.I E 
%I M 
%1 

IF EXIST F:SUM%YR%S%I .OUG \Y%YR%\PROGS\CPRDPRNT F:SUM%YR%S%I .OUG 
IF EXIST F:SUMO%YR%S%I.OUE \Y%YR%\PROGS\CPRDPRNT F:SUM%YR%S%I.OUE 
IF EXIST F:SUM%YR%S%I.OUM \Y%YR%\PROGS\CPRDPRNT F:SUM%YR"/'S%I.OUM 
IF EXIST F:LIQo%YR%S%l.OUT \Y%YR%\PROGS\CPRDPRNT F:LIQ%YR%S%l.OUT 
IF EXIST F:AIR%YR%S%I.OUG \Y/.YR%\PROGS\CPRDPRNT F:AIR%YR%S%I.OUG 
IF EXIST F:AIR%YR%S%I.OUE \Y%YR%\PROGS\CPRDPRNT F:AIRo%YR%S%l .OUE 
IF EXIST F:AIR%YRYS/.I.OUM W'%YR%\PROGS\CPRDPRNT F : A I R%Y R%S%l. OUM 
::: I F  EXIST F:SUM%YR%S%l.OUG \Y%YR%\PROGS\CPRDUMP F:SUM%YR%S%l .OUG 
::: I F  EXIST F:SUM%YRY'S%I.WE \Y%YR%\PROGS\CPRDUMP F:SUM%YR"/S%l .OUE 
::: IF EXIST F:SUM%YR%S%l.OUM \Y%YR%\PROGS\CPRDUMP F:SUM%YR%S%I.OUM 

C 1 eanup .----------- 
ECHO+ 
ECHO COPYING SUM%YRYS%I.OUX, LIP%YR%S%I.OUT, AIR%YRYS%I.OUX TO \Y%YR%\OUT\SUMMARY 
F C H M  --..- 
COPY F:*.OU? \Y%YR%\OUT\SUMMARY 

DEL F:?????S%l.DA? 
DEL F:?????S%I.OU? 
E: HPSET 
SHIFT 
IF x%1 == X GOTO EXIT 
E:BE BEEP /Fa80 /D10 /U5 /R2 
GOTO START 
:NOSITE 
BEEP 
ECHO ******* You forgot site number ************** 
ECHO+ 
ECHO You can enter rnurtiple sites at one time on 
ECHO+ 
ECHO RUNCPRD 01 02 03 04 05 06 07 08 09 
ECHO+ 
GOTO END 
:NOPOP 
BEEP 

NUREG/CR-2850, Supplement c.2 

comnand line. Format: 



Appendix C 

ECHO ********* No POP File f o r  site %I *********** 
GOTO EXIT 
:NOCHI 
BEEP 
ECHO ********* No CHI File f o r  site %I *********** 
GOTO EXIT 
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C.2 RUNAG.BAT 

:-- RUNAG-BAT --- Runs AG a u t o m a t i c a l l  4 APR 94 dAb :--**** FOR 91 .-- C u r r e n t  d i rectory i s  \Y9!\RUN .-- *** F o r  CPRD f i l e s  in tPRD B e r n o u l l i  D i s k )  
F o r  XOQ input o f  JFD 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
 ECHO OFF 
I F  X%1 == X GOTO NOSITE 
SET CPRD=F: 
SET YR=91 
.---------------------------------------------------------------------------------- 

GOTO NOJFD 

GOTO NOSUM 

I F  NOT EXIST \Y%YR%\XOQIN\XOQ%YRYS%l.INY& 
:: I F  NOT EXIST \Y%YR%\JFDAG\JFD%YR%S%l.IN'%E GOTO NOJFD 
I F  NOT EXIST \Y%YR%\OUT\SUMMARY\SUM%YRYS%l.OUY& 
COPY \Y%YR%\OUT\SUMMARY\SUM%YR%S%l.OU"/J3 F:SUM%YR%S%I.OUY& 

ECHO 
E:LMARG 8 
\Y%YR%\PROGS\AG % I  %2 %3 74 Y& 
\Y%YR%\PROGS\AG %1 %5 Y&5 %7 Y& 
I F  EXIST F:SUM%YRYS%I .OUY& 

R u n n i n g  P r o g r a m  ---__---------- 

\Y%YR%\PROGS\CPRDPRNT F:SUM%YR:WLI.OUY& 
C l e a n u p  .----------- 

ECHO+ 
ECHO COPYING SUM%YR%%I.OUY& TO \Y%YR%\OUT\SUMMARY 
ECHO+ 
DEL F:?????S%l.OUY& - -  C!LL LP9 \Y%YR%\JFDAG\JFD%YRYS%I.INY& 
ikYRL\PROGS\CPRDUMP 
GOTO E X I T  

COPY F:?????S%l.OUY23 \Y%YR%\OUT\SUMMARY 

\Y %Y R%\OUT\SUMMARY \SUM%YRYS%l. OU%A 

:NOJFD 
BEEP 
ECHO+ 
ECHO No 
:: ECHO 
ECHO+ 
GOTO E X I T  
:NOSUM 
BEEP 
ECHO+ 
ECHO No 
ECHO+ 
GOTO E X I T  

XOQ%YRYS%l .IN"/& F I L E  FOUND I N  \Y%YR%\XOQIN\ 
No JFD%YRYS%l . IN72 F I L E  FOUND I N  \YLYR%\JFDAG\ 

SUM%YRYS%I .OUY& F I L E  FOUND I N  \Y%YR%\OUT\SUMMARY\ 

: NOS1 TE 
BEEP 
ECHO ******* Y o u  fo rgo t  s i t e  number etc. ********* 
ECHO+ 
ECHO+ 
ECHO RUNAG S i t e N u m  Loc D i s t a n c e ( m 1  D i r e c t i o n  LOC D i s t a n c e ( m 1  D i r e c t i o n  R e l T y p e  
ECHO 
ECHO 

LOC i s  ejther. SB o r  R 
R e l T y p e  i s  e i ther  E o r  M 

GOTO END 
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C.3. RUNXOQ-BAT 

: RUNXOQ.BAT Runs XOQ2 and p r i n t s  input and output f i l e s  
SET sets  year o f  release. 

: Note: %I i s  s i t e  number %2 i s  release case : G E o r  M 
: ex. RUNXOP 59 G 

Run from current  directory: \Y91\CHI 

11 NOV 9L 

.----------- 
2CHO ACC0-133-tt\Y%YR% XOPIN\X~Q%YR/S%l.INY2ta;13p 
ECHO A[LOi13411tCHI%YR~S%1 .DAWa;13p 
ECHO+ 
ECHO 
ECHO+ 
ECHO 
ECHO 
ECHO 
ECHO 
ECHO+ 
ECHO+ I n v i s i b l e  Prompt input !!!!! 
ECHO+ 
ECHO XOP%YRYS%l. IN%2 
ECHO CHI%YRYS%l .DAY2 's 
ECHO+ 
ECHO 
ECHO+ 
I F  EXIST \Y%YR%\CHI CHI%YRYS%l.DA%2 
I F  EXIST F:XOQ%l.OubZ 
ECHO Running XOQ2 ........ 
ECHO+ 
\xOQ\xOQ2 > F : XOP%1. WY2 
ECHO Run Completed 
ECHO+ 

F11 and FI2 tern orary key assignments 

RUNXOQ Batch F i l e  for  running XOQ2 f o r  Creating CPRD C H I  f i l e s  
XOQ2 w i l t  run t o  completion creating output f i l e  F:XOQ%l.OUM. 
The CHI%!RYS%l.DA%2 f i l e  w i l l  be wr i f ten t o  the Y%YR%\CHI directory. 
Output f i l e  F:XOQ%l:OU%Z will be copied t o  \Y%lR$\WT\XOa 
Input XOP and C H I  f i l e s  w i l l  be printed. Takes about 1.5 minutes. 

Enter input file F11 and then output f i l e  F12. (DO NOT H I T  ENTER KEY!): 

ERASE \Y%YR% CHI\CHI%YRXS%l.DA%Z > NUL 
ERASE ~:xoQ%i.w& > NUL 

I F  ERRORLEVEL 1 ECHO Er ror  in  XOP2 Run 
I F  ERRORLEVEL 1 GOTO RESET 
E:BE BEEP /F880 /D1 /U1 
XCOPY F:XOQ%I.WY2 \Y%YR%\OUT\XOQ 
ERASE F:XOP%l . W 2  
CALL \RUN\CHIPRN \Y%YR%\XOQIN\XOP%YRYS%l. I N Y 2  
CALL \RUN\CH IPRN \Y%YR%\CH I \CH Io%YRWAI .DAY2 

E:BE ECHO BEEP /Fg&gg7*************************** 
ECHO+ 

:NOSITE 
BEEP ECHO ---------- You forgot  s i t e  number AND/OR Release type: G E o r  M 
:END 
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APPENDIX D. DATA FILE LISTINGS 

This appendix displays listings of all of the generic data files used with the system. Since each site-spscific 
file other than the SSD.DAT file is similar for each site, only one of each type is listed as an example. A list of 
listings is given below. 

D.l 

D.2 

D.3 

D.4 

D.5 

D.6 

D.7 

D.8 

D.9 

D.10 

D. l l  

D.12 

D.13 

ADULT.DAT 

TEEN.DAT 

CH ILD.DAT 

INFANT. DAT 

AIRGAMMA.DAT 

GENERIC.DAT 

SITEPOP.DAT 

SSD.DAT 

CPRD.SET 

POPyySnn.DAT Example 

CHIyySnn.DAx Example 

RELyySnn.DAT Example 

XOQyySnn.lNx Example 
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ADULT.DAT ADULT CHRONIC DOSE 

ISOTOPE AIR SUE GRO CON - - - - - - I  

H3 .OE+OO .OE+OO 1.58E-07 
BE10 2.5E-10 3.4E-12 4.96E-06 
C14 1.4E-11 .OE+OO 4.26E-07 
N13 8.5E-07 7.6E-09 6.27E-09 
F18 8.2E-07 6.8E-09 5.19E-08 
NA22 1.8E-06 1.6E-08 1.30E-05 
NA24 3.5E-06 2.5E-08 1.28E-06 
AR41 1.OE-06 .OE+OO .00E+00 
SC46 1.7E-06 1.3E-08 3.11E-05 
CR51 2.4E-08 2.2E-10 1.25E-08 
MN54 7.OE-07 5.8E-09 7.87E-07 
MN56 1.5E-06 1.1E-08 2.29E-11 
FE55 3.5E-11 .OE+OO 4.93E-07 
FE59 1 .OE-06 8.OE-09 1.32E-06 
C057 1.OE-07 9.1E-10 8.39E-08 
C05E 8.2E-07 7.OE-09 2.59E-07 
C060 2.OE-06 1.7E-08 1.85E-06 
N157 119E-06 1.6E-08 3.9OE-09 
N163 .OE+OO .OE+OO 1.81E-06 
N165 4.8E-07 3.7E-09 1.14E-I1 
CU64 1.7E-07 1.5E-09 7.69E-11 
ZN65 4.9E-07 4.OE-09 5.82E-06 
ZN69M+O 3.4E-07 2.9E-09 2.24E-10 
AS76 1.4E-06 3.3E-09 1.67E-09 
ER82 2.4E-06 1.9E-08 1.69E-06 
KR83M 8.6E-12 .OE+OO .00E+00 
KR85M 1.3E-07 .OE+OO .00E+00 
KR85 1.8E-09 .OE+OO .00E+00 
KR87 6.8E-07 .OE+OO .00E+00 
KR88+D 1.7E-06 .OE+OO .00E+00 
KR89 1.9E-06 .OE+OO .00E+00 
RE88 5.6E-07 3.5E-09 2.41E-08 
RE89+D 2.1E-06 1.5E-08 2.12E-08 
SR89+D 2.1E-09 5.6E-13 1.09E-06 
SR90+D 2.4E-10 .OE+OO 7.62E-04 
SR91+D 8.9E-07 7.1E-09 3.13E-10 
SR92+0 l.lE-06 9.OE-09 3.64E-11 
Y90 6.1E-09 2.2E-12 7.01E-09 
Y91M+D 4.6E-07 3.8E-09 1.27E-12 
ZR95+0 6.8E-07 5.OE-09 2.91E-06 
ZR97+D 6.9E-07 5.5E-09 1.13E-09 
NE95 6.4E-07 5.1E-09 5.26E-07 
NE97 5.6E-07 4.6E-09 2.56E-12 
M099+D 2.2E-07 1.9E-09 2.87E-09 
TC99M 1.1E-07 9.6E-10 4.63E-12 
RU103+D 4.1E-07 3.6E-09 8.23E-08 
RU106+D 1.7E-07 1.5E-09 1.09E-06 
AGllOM+O2.2E-06 1.8E-08 7.43E-07 
C0115M 2.9E-08 2.7E-10 7.95E-07 
CD115 2.7E-08 2.4E-10 2.04E-09 

--MREM/HOUR PER-- 
PCI/M"3 PCI/M"Z 
BODY BODY BODY 

COMMI TMEh 

--INHALATI 
GI-LLI 

1.58E-07 
1.67E-05 
4.26E-07 
6.27E-09 
9.24E-09 
1.30E-05 
1.28E-06 
.00E+00 

3.23E- 05 
4.15E-07 
9.67E- 06 
2.53E-06 
7.54E- 07 
2.35E-05 
3.93E - 06 
1.33E-05 
3.56E - 05 
3.49E-05 
1.67E-06 
1.54E-06 
6.12E-06 
6.68E-06 
1.71E-05 
6.24E-05 
1.30E-06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 

4.18E-19 
1 -16E-21 
4.37E- 05 
9.02E-05 
2.39E-05 
5.38E-06 
6.32E-05 
1.66E-10 
1.88E-05 
6.54E-05 
1.30E-05 
3.02E-08 
3.1 OE-05 
5.20E-07 
1.38E-05 
1.14E-04 
3.78E-05 
4.80E-05 
2.34E-05 

D.l ADULT.OAT 

IT FACTORS (50-YR DOSE COMMITMENT FRI 

!ON (MREM 
THY RO I I 

1.58E-07 
.00E+00 

4.26E-07 
6.27E-09 
.00E+00 
1.30E-05 
1.28E-06 
.00E+00 . OOE+OO 

7.44E-09 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.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+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.ODE+00 
.00E+00 
.00E+00 
.00E+D0 
.00E+00 
.00E+OD 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

PER PCI 
.00E+00 
1.98E-04 
2.27E-06 
6.27E-09 
4.71 E-07 
1.30E-05 
1.28E-06 
.00E+00 

5.51E-05 
.00E+00 
.ODE+00 
.00E+00 

3.07E-06 
1.47E-06 
.00E+00 
.00E+00 
.00E+00 

2.53E- 08 
5.40E-05 
1.92E-10 
.00E+00 

4.05E-06 
1 .OZE-09 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.80E-05 
1.24E-02 
7.74E-09 
8.43E- 10 
2.61E-07 
3.26E- 11 
1.34E-05 
1.21E-08 
1.76E-06 
2.78E- 1 1 
.00E+00 
1.29E-13 
1.91E-07 
8.64E-06 
1.35E-06 
.00E+00 
.00E+00 

1 BONE 
INHALED )-. 

LIVER 
1.58E-07 
3.06E-05 
4.26E-07 
6.27E- 09 
.00E+00 
1.30E-05 
1.28E-06 
.00E+00 
1.07E-04 
.00E+00 

4.95E-06 
1.55E-10 
2.12E-06 
3.47E- 06 
8.65E-08 
1.98E-07 
1.44E-06 
6.12E-09 
3.93E-06 
2.62E- 1 1 
1.83E-10 
1.29E-05 
2.45E-09 
1.86E-09 
.00E+00 

' .00E+00 
.00E+00 
.OOE+OU 
.00E+00 
:OOE+OO 
.00E+00 

4.84E-08 
3.20E-08 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

4.30E-06 
2.45E-09 
9.77E - 07 
7.03E- 12 
1.51E-08 
3.64E- 13 
.00E+00 
.00E+00 
1.25E-06 
2.46E-05 
6.10E-08 

LUNG 
1.58E-07 
2.22E-04 
4.26E-07 
6.27E-09 
,.00E+00 
1.30E-05 
1.28E-06 
8.06E-09 
.00E+00 
1.80E-06 
1.75E-04 
1.18E-06 
9.01 E-06 
1.27E-04 
4.62E-05 
1.16E-04 
7.46E-04 
1.15E-05 
2.23E-05 
7.00E-07 
8.48E-07 
1.08E-04 
2.38E-06 
1.11E-05 
.00E+00 

5.19E- 10 
2.91E-09 
2.41 E-09 
1.53E-08 
3.13E-08 
2.13E-08 
.00E+00 
.00E+00 
1.75E-04 
1.20E-03 
4.56E-06 
2.06E-06 
2.12E-05 
2.40E-07 
2.21E-04 
9.84E-06 
6.31 E -05 
3 .OOE-07 
1.14E-05 
9.55E-08 
6.31 E-05 
1.17E-03 
5.79E-04 
1.76E-04 
7.01E-06 

DM ONE YR 

- - - - - - -  
BODY 

1.05E-07 
7.94E - 08 
5.68E-07 
8.36E-09 
6.92E-08 
1.74E-05 
1.70E-06 
.00E+00 

3.11 E-09 
2.66E-09 
8.72E- 07 
2.04E -08 
4.43E-07 
3.91E-06 
2.91 E- 07 
1.67E-06 
4.72E-06 
7.61E- 07 
4.36E-06 
3.13E-08 
3.91 E- 08 
6.96E- 06 
3.nE-08 
4.44E-08 
2.26E-06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

3.21 E-08 
2.82E-08 
8.84E- 06 
1.86E-03 
2.29E-07 
9.30E-08 
2.58E- 10 
3.52E- 12 
6.60E-09 
1.55E-10 
1.86E-09 
4.82E-12 
8.20E-07 
8.89E-09 
7.97E - 08 
3.48E-07 
8.79E-08 
5.87E-08 
2.17E- 09 

I NTAKE ) 

- -INGESTI( 
GI-LLI 

1.05E-07 
2.68E-05 
5.68E-07 
8.36E-09 
1.85E-08 
1.74E-05 
1.70E-06 
.00E+00 

5.21E-05 
6.69E-07 
1.40E-05 
3.67E-06 
1.09E-06 
3.40E-05 
4.44E-06 
1.51E-.05 
4.02E-05 
3.93E-05 
1.88E-06 
1.74E-06 
7.10E-06 
9.70E -06 
2.49E-05 
9.76E-05 
2.59E-06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

8.36E- 19 
2.33E-21 
4.94E - 05 
2.19E-04 
2.70E- 05 
4.26E-05 
1.02E-04 
2.67E- 10 
3.09E-05 
1.05E-04 
2.1 OE- 05 
4.87E-08 
9.99E-06 
4.13E-07 
2.16E-05 
1.78E-04 
6.04E-05 
7.74E-05 
3.77E-05 

CPRD 20 SEP 1991 

- - - - - - - - -  
LUNG 

1.05E-07 
.00E+00 

5.68E-07 
8.36E-09 
.00E+00 
1.74E-05 1.70E-06 

.OOE+OO 

.00E+00 
3.53E-09 
.OOE+OO 
.00E+00 
1.06E-06 
2.85E - 06 
.00E+00 
.00E+00 
.00E+00 . DOE+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 .00E+00 

.00E+00 

.00E+D0 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E*00 

.00E+00 

.00E+00 

.00E+OD 

.00E+00 

.00E+00 . OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
3.42E- 10 
.00E+00 
.00E+00 
.00E+00 . OOE+OO 
.00E+00 



! 

. ’  

. _  

1 
I 
i 

U 
b 

SN125+D 7.3E-08 5.7E-10 7.03E-08 
58124 1.6E-06 1.3E-08 1.55E-06 
SB125+D 3.6E-07 3.1E-09 1.58E-06 
TE132+D 1.8E-07 1.7E-09 2.02E-08 
TE133M+O1.8E-06 1.5E-08 4.17E-12 
I131+D 3.1E-07 2.8E-09 2.56E-06 
I132 2.OE-06 1.7E-08 1.45E-07 
1133+D 4.4E-07 3.7E-09 5.65E-07 
I134 2.OE-06 1.6E-08 7.69E-08 
I135+D 1.5E-06 1.2E-08 3.21E-07 
XE131M 1 .OE-08 .OE+OO .00E+00 
XE133M 2.9E-08 .OE+OO .00E+00 
XE133 3.4E-08 .OE+OO .00E+00 
XE135M 3.6E-07 .OE+OO .OOE+OO 
XE135 2.1E-07 .OE+OO .00E+00 
XE137 1.6E-07 .OE+OO .00E+00 
XE138+D 1 .OE-06 .OE+OO .00E+00 
CS134 1.3E-06 1.2E-08 9.10E-05 
CS136 1.9E-06 1.5E-08 1.38E-05 
CS137+D 4.7E-07 4.2E-09 5.35E-05 
CS138 1.8E-06 2.1E-08 4.05E-08 
CS139+D 8.OE-07 6.3E-09 1.39E-08 
EA139 3.7E-08 2.4E-09 3.42E-12 
BA140+D 2.2E-07 2.1E-09 3.21E-07 
LA140 1.9E-06 1.5E-08 5.73E-09 
LA141 2.3E-09 2.5E-10 2.71E-11 
CE141 5.9E-08 5.5E-10 1.91E-07 
CE144+D 4.OE-08 3.2E-10 2.30E-05 
EU152 1.3E-05 7.4E-09 4.76E-05 
EU154 4.6E-05 7.8E-09 6.48E-05 
W187 3.8E-07 3.1E-09 3.1OE-10 
TH232+D 1.8E-06 1.6E-08 9.04E-02 
NP239 1.1E-07 9.5E-10 1.55E-09 *** NOTE: H3 INHALATION DFS INC 

Noble gas a i r  sub factors fr EOF - - - - - - -__- -__________________ 

6.81E-05 2.59E-08 1.16E-06 
5.08E-OS 9.44E-09 3.90E-06 
1.26E-05 6.75E-09 6.67E-06 
6.37E-05 2.37E-08 3.25E-08 
5.49E-08 6.27E-12 7.24E- 12 
7.85E-07 1.49E-03 3.15E-06 
5.08E-08 1.43E-05 1.45E-07 
1.11E-06 2.69E-04 1.08E-06 
1.26E-10 3.73E-06 8.05E-08 
6.56E-07 5.60E-05 3.35E-07 
.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+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
1.30E-06 .00E+00 4.66E-05 
1.46E-06 .00E+00 4.88E-06 
1.05E-06 .00E+00 5.98E-05 
2.33E-13 .00E+00 4.14E-08 
5.49E-31 .00E+00 2.56E-08 
1.12E-07 .00E+00 1.17E-10 
2.73E-05 .00E+00 4.88E-06 
5.73E-05 .00E+00 4.30E-08 
7.31E-06 .00E+00 5.34E-10 
1.50E-05 .00E+00 2.49E-06 
1.02E-04 .00E+00 4.29E-04 
1.59E-05 .OOE+OO 2.38E-04 
3.40E-05 .OOE+OO 7.4OE-04 
1.94E-05 .00E+00 1.06E-09 
3.17E-05 .00E+00 1.99E+00 
1.49E-05 .00E+00 2.87E-08 
:REASED 5oX TO INCLUDE SKIN 
’om RG 1.109, p.21 
I - - - - - - - - - - - _ _ - - _ _ _ _ - - - - - - - -  

3.12E-08 7.37E-05 3.78E-07 
7.36E-08 3.10E-04 1.11E-06 
7.44E-08 2.18E-04 4.26E-07 
2.69E-08 3.60E-05 1.53E-06 
5.40E-12 5.51E-07 2.60E-08 
4.47E-06 .00E+00 3.41E-06 
4.07E-07 .00E+00 1.9OE-07 
1.85E-06 .00E+00 7.53E-07 
2.16E-07 .00E+00 1.03E-07 
8.73E-07 .00E+00 4.28E-07 
.00E+00 1.40E-09 .00E+00 
.00E+00 1.89E-09 .OOE+OO 
.00E+00 1.57E-09 .00E+00 
.00E+00 2.22E-09 .OOE+OO 
.00E+00 4.05E-09 .00E+00 
.00E+00 1.74E-08 .00E+00 
.00E+00 2.44E-08 .00E+00 
1.06E-04 1.22E-05 1.21E-04 
1.83E-05 1.5OE-06 1.85E-05 
7.76E-05 9.40E-06 7.14E-05 
7.76E-08 6.07E-09 5.40E-08 
3.63E-08 2.84E-09 1.85E-08 
8.32E-14 4.70E-07 2.84E-09 
6.13E-09 1.59E-04 1.33E-06 
2.17E-08 1.70E-05 3.33E-10 
1.66E-10 1.35E-06 1.62E-11 
1.69E-06 4.52E-05 7.18E-10 
1.79E-04 9.72E-04 2.62E-08 
5.41E-05 3.43E-04 3.90E-08 
9.10E-05 5.84E-04 5.38E-08 
8.85E-10 3.63E-06 3.01E-08 
1.12E-01 5.96E-01 1.50E-04 
2.82E-09 4.705;!6 6.45E- 11 
ABSORPTION. 

1.04E-04 
7.95E-05 
1.97E-05 
7.71 E-05 
6.64E- 08 
1.57E-06 
1.02E-07 
2.22E-06 
2.51E-10 
1.31E-06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.59E-06 
2.92E-06 
2.11E-06 
4.65E- 13 
1.10E-30 
1.72E-07 
4.18E-05 
9.25E-05 
1.18E-05 
2.42E-05 
1.65E-04 
2.56E- 05 
5.48E -05 
2.82E-05 
5.12E-05 
2.40E-05 



U 
b 

0.2 TEEN.DAT 

TEEN.DAT TEEN CHRONIC DOSE COMMITMENT FACTORS (50-YR DOSE COMMITMENT FROM ONE YR INTAKE) 
--MREM/HCNJR PER-- 

I SOTOPE 
H3 
BE10 
C14 
N13 
F18 
NA22 
HA24 
AR41 
SC46 
CR5 1 
MN54 
HN56 
FE55 
FE59 
C057 
C058 
c060 
N157 
N163 
NI65 
cu64 
ZN65 
ZN69M+D 
AS76 
BR82 
KR83M 
KR85M 
KR85 
KR87 
KR88+0 
KR89 
RB88 
RB89+D 
SR89+D 
SR90+D 
SR91+D 
SR92+D 
Y90 
Y91H+D 
ZR95+D 
ZR97+D 
NB95 
NB97 
M099+D 
TC99M 
RUlO3+D 
RU106+0 
AG11 OM+[ 
C0115M 
C0115 

PCI/M"S PCI/MA2 
AIR SUB GRD CON - - - - - -  
BODY BODY BODY 
.OE+OO .OE+OO 1.59E-07 

2.5E-10 3.4E-12 7.09E-06 
1.4E-11 .OE+OO. 6.09E-07 
8.5E-07 7.6E-09 8.65E-09 
8.2E-07 6.8E-09 7.10E-08 
1.8E-06 1.6E-08 1.76E-05 
3.5E-06 2.5E-08 1.72E-06 
1.OE-06 .OE+OO .00E+00 
1.7E-06 1.3E-08 4.18E-05 
2.4E-08 2.2E-10 1.69E-08 
7.OE-07 5.8E-09 1.05E-06 
1.5E-06 1.1E-08 3.15E-11 
3.5E-11 .OE+OO 6.93E-07 
1 .OE-06 8.OE-09 1.79E-06 
1.OE-07 9.1E-10 1.15E-07 
8.2E-07 7.OE-09 3.47E-07 
2.OE-06 1.7E-08 2.48E-06 
1.9E-06 1.6E-08 5.28E-09 
.OE+OO .OE+OO 2.47E-06 

4.8E-07 3.7E-09 1.59E-11 
1.7E-07 1.5E-09 1.06E-10 
4.9E-07 4.OE-09 7.80E-06 

1 3.4E-07 2.9E-09 3.11E-10 
3.2E-07 3.2E-09 2.36E-09 
2.4E-06 1.9E-08 2.28E-06 
8.6E-12 .OE+OO .00E+00 
1.3E-07 .OE+OO .00E+00 
1.8E-09 .OE+OO .00E+00 
6.8E-07 .OE+OO .00E+00 
1.7E-06 .OE+OO .00E+00 
1.9E-06 .OE+OO .00E+00 
5.6E-07 3.5E-09 3.40E-08 
2.1E-06 1.5E-08 2.91E-08 
2.1E-09 5.6E-13 1.56E-06 
2.4E-10 .OE+OO 8.35E-04 
8.9E-07 7.1E-09 4.39E-10 
l.lE-06 9.OE-09 5.08E-11 
6.1E-09 2.2E-12 1.00E-08 
4.6E-07 3.8E-09 1.77E-12 
6.8E-07 5.OE-09 3.94E-06 
6.9E-07 5.5E-09 1.57E-09 
6.4E-07 5.1E-09 7.08E-07 
5.6E-07 4.6E-09 3.55E-12 
2.2E-07 1.9E-09 4.03E-09 
l.lE-07 9.6E-10 6.24E-12 
4.1E-07 3.6E-09 1.12E-07 
1.7E-07 1.5E-09 1.55E-06 
12.2E-06 1.8E-08 9.99E-07 
2.9E-08 2.7E-10 1.14E-06 
2.7E-08 2.4E-10 2.90E-09 

- - INHALATI 
GI-LLI 

1.59E-07 
1.77E-05 
6.09E-07 
8.65E-09 
3.89E-08 
1.76E-05 
1.72E-06 
.00E+00 

2.98E-05 
3.75E-07 
8.35E-06 
7.18E-06 
7.99E-07 
2.23E-05 
3.93E-06 
1.19E-05 
3.24E-05 
3.6OE-05 
1 .nE-O6 
4.59E-06 
7.68E-06 
5.83E - 06 
2.14E-05 
7.25E-05 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00Et00 
.OOE+OO 

3.65E- 15 
4.22E- 17 
4.64E-05 
9.56E-05 
3.24E-05 
1.49E-05 
6.99E-05 
3.77E-09 
1.86E-05 
7.88E- 05 
1.21E-05 
2.71 E- 07 
3.36E-05 
7.66E-07 
1.36E-05 
1.20E-04 
3.41E-05 
5.10E-05 
2.60E-05 

CPRD 20 SEP 1991 

IN (MREM PER PCI INGESTED)-, 
THYROID BONE LIVER 

1.06E-07 .00E+00 1.06E-07 
.00E+00 4.48E-06 6.94E- 07 

8.12E-07 4.06E-06 8.12E-07 
1.15E-08 1.15E-08 1.15E-08 
.00E+00 8.64E-07 .00E+00 

2.34E-05 2.34E-05 2.34E-05 
2.30E-06 2.30E-06 2.30E-06 
.00E+00 .00E+00 .00E+00 
.00E+00 7.24E-09 1.41E-08 
2.00E-09 .00E+00 .00E+00 
.OOE+OO .00E+00 5.90E-06 
.00E+00 .00E+00 1.58E-07 
.00E+00 3.78E-06 2.68E-06 
.OOE+OO 5.87E-06 1.37E-05 
.00E+00 .00E+00 2.38E-07 
.00E+00 .00E+00 9.72E-07 
.00E+00 .00E+00 2.81E-06 
.00E+00 6.72E-06 1.52E-06 
.00E+00 1.77E-04 1.25E-05 . OOE+OO 7.49E-07 9.57E- 08 
.00E+00 .00E+00 1.15E-07 
.00E+00 5.76E-06 2.00E-05 
.00E+00 2.40E-07 5.66E-07 
.00E+00 .00E+00 6.94E-08 
.00E+00 .00E+00 .00E+00 
.00E+00 ;0oE+00 ;ookoo 
.00E+00 .00E+00 .00E+00 
.OOE+OO .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00€+00 
.ooE+00 ;OoE+oo ; ookoo  
.00E+00 .OOE+OO 8.52E-08 
.00E+00 .00E+00 5.5OE-08 
.00E+00 4.4OE-04 .00E+00 
.OOE+OO 8.30E-03 .00E+00 
.OOE+OO 8.07E-06 .OOE+OO 
.00E+00 3.05E-06 .00E+00 
.00E+00 1.37E-08 .00E+00 
.00E+00 1.29E-10 .00E+00 
.00E+00 4.12E-08 1.30E-08 
.OOE+OO 2.37E-09 4.69E-10 
.00E+00 8.22E-09 4.56E-09 
.00E+00 7.37E-11 1.83E-11 
.00E+00 .00E+00 6.03E-06 
.00E+00 3.32E-10 9.26E-10 
.00E+00 2.55E-07 .00E+00 
.00E+00 3.92E-06 .00E+00 
.00E+00 2.05E-07 1.94E-07 
.00E+00 .00E+00 2.60E-06 
.00E+00 .00E+00,9.31E-08 

.-------- 
LUNG 

1.06E-07 
.00E+00 

8.12E-07 1.15E-08 

.00E+00 
2.34E-05 
2.30E-06 
.00E+00 
.00E+00 

5.14E- 09 
.00E+00 
.00E+00 
1.70E-06 
4.32E-06 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+OO 
.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+00 

.00E+00 

.00E+00 

.00E+00 

.OOE+OO 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00Et00 

.00E+00 . OOE+OO 
5.14E- 10 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
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0.3 CHILO.OAT 

NT FACTORS (50-YR OOSE COMMITMENT FROM ONE YR INTAKE) 
CPRD 20 SEP 1991 

LUNG 
’ 2.03E-07 
.00E+00 

2.42E-06 
3.1 OE-08 
.00E+00 

5.88E-05 
5.8DE - 06 
.ODE+OO 
.0DE+00 

9.02E-09 
.0DE+00 
.00E+00 

3.45E - 06 
7.74E-06 
.00E+00 . OOE+OO 
.00E+00 
.ODE+OO 
.00E+00 
.00E+D0 
.0DE+00 
.00E+00 
.00E+00 
.0DE+00 
.00E+00 
.00E+00 
.0DE+00 
.00Et00 
.00E+00 
.00E+00 
.00E+OD 
.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 

9.19E-10 
.00E+00 
.00E+00 
.ODE+00 
.00E+00 
.00E+00 

8 



, L : 

! 

, ' 1  

9.94E-08 2.43E-04 
2.00E-07 8.76E-04 
2.05E-07 6.27E-04 
7.36E-08 1.02E-04 
1.51E-11 1.60E-06 
1.30E-05 .00E+00 
1.10E-06 .00E+00 
5.49E-06 .00E+00 
5.84E-07 .00E+00 
2.36E-06 .00E+00 

.OOE+OO 3.3OE-09 

.00E+00 4.36E-09 

.00E+00 3.66E-09 

.00E+00 4.48E-09 

.00E+00 9.09E-09 

.00E+00 4.07E-08 

.00E+00 5.17E-08 
2.74E-04 3.27E-05 
4.62E-05 3.93E-06 
2.23E- 04 2.81E-05 
2.27E-07 1.84E-08 
1.15E-07 9.36E-09 
2.66E-13 1.56E-06 
1.75E-08 4.71E-04 
6.08E-08 4.94E-05 
5.31E-10 4.48E-06 
5.28E-06 1.47E-04 
5.72E-04 3.23E-03 
1.37E-04 9.00E-04 
2.49E-04 1.66E-03 
2.61E-09 1.11E-05 
1.47E-01 1.77E+00 
9.04E-09 1.575;25 
ABSORPTION. 

EOF -------------------------------------------------------------------------------------------. . I 

' 4.95E- 06 
2.66E-05 
1.30E-07 
2.93E- 1 1 
1.30E-05 
5.72E-07 
4.48E-06 
3.17E-07 
1.33E-06 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 

.00E+00 
1.76E-04 
1.76E-05 
2.45E-04 
1.71E-07 
1.09E-07 
4.98E- 10 
2.OOE-05 
1.74E-07 
2.28E-09 
1.06E-05 
1.83E-03 
7.42E-04 
2.74E - 03 
4.41E-09 
2.86E+00 
1.26E-07 

SIDE SKIN 

' 1.55E-05 
1.59E-06 1.10E-04 
3.89E-06 6.94E-05 
1.50E-06 1.71E-05 
5.40E-06 4.50E-05 
9.37E-08 5.77E-06 
9.83E-06 1.54E-06 
6.76E-07 1.73E-06 
2.77E-06 2.95E-06 
3.58E-07 5.16E-07 
1.49E-06 2.40E-06 

.OOE+OO .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 
8.10E-05 2.07E-06 
4.18E-05 2.27E-06 
4.62E-05 1.96E-06 
2.01E-07 1.46E-07 
7.74E-08 1.45E-11 
1.2OE-08 2.39E-05 
4.85E-06 4.21E-05 
1.19E-09 9.84E-05 
6.88E-11 7.05E-05 
2.94E-09 2.47E-05 
1.11E-07 1.70E-04 
1.33E-07 1.84E-05 
1 A9E-07 4.81E-05 
1.14E-07 3.57E-05 
3.01E-04 5.27E-05 
2.65E- 10 2.79E- 05 

tl 



I 

U 
bo 

INFANT-DAT INFANT CHRONIC DOSE COMMITMf 

ISOTOPE AIR SUB GRD CON - - - - - - - -  INHALATI 
--MREM HWR PER-- 
PCI/M"i PCI/M"2 

iNT 

0.4 1NFANT.DAT 

FACTORS (50-YR DOSE COMMITMENT FROM ONE YR INTAKE) CPRD 20 SEP 1991 

IN (MREM PER PCI INGESTE0)- 
THYROID BONE LIVER 

3.08E-07 .00E+00 3.08E-07 
.00E+00 1.71E-05 2.49E-06 

5.06E-06 2.37E-05 5.06E-06 
5.85E-08 5.85E-08 5.85E-08 
.OOE+OO 5.19E-06 .00E+00 

9.83E-05 9.83E-05 9.83E-05 
1.01E-05 1.01E-05 1.01E-05 
.00E+00 .00E+00 .00E+00 
.00E+00 3.75E-08 5.41E-08 

9.20E-09 .00E+00 .00E+00 
.00E+00 .00E+00 1.99E-05 
.00E+00 .00E+00 8.18E-07 
.00E+00 1.39E-05 8.98E-06 
.00E+00 3.08E-05 5.38E-05 
.00E+00 .00E+00 1.15E-06 
.00E+00 .00E+00 3.60E-06 
.00E+00 .00E+00 1.08E-05 
.00E+00 3.95E-05 6.78E-06 
.00E+00 6.34E-04 3.92E-05 
.00E+00 4.70E-06 5.32E-07 
.00E+00 .00E+00 6.09E-07 
.OOE+OO 1.84E-05 6.31E-05 
.00E+00 1.50E-06 3.06E-06 
.00E+00 .00E+00 4.01E-07 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .OOE+OO .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 .00E+00 
.00E+00 .00E+00 4.98E-07 
.00E+00 .00E+00 2.86E-07 
.00E+00 2.51E-03 .00E+00 
.00E+00 1.85E-02 .00E+00 
.00E+00 5.00E-05 .00E+00 
.00E+00 1.92E-05 .00E+00 
.00E+00 8.69E-08 .OOE+OO 
.00E+00 8.10E-10 .00E+00 
.00E+00 2.06E-07 5.02E-08 
.00E+00 1.48E-08 2.54E-09 
.00E+00 4.20E-08 1.73E-08 
.00E+00 4.59E-10 9.79E-11 
.00E+00 .00E+00 3.40E-05 
.00E+00 1.92E-09 3.96E-09 
.00E+00 1.48E-06 .00E+00 
.00E+00 2.41E-05 .00E+00 
.00E+00 9.96E-07 7.27E-07 
.00E+00 .00E+00 1.42E-05 
.00E+00 .00E+00 5.51E-07 

- - - - - - - - -  
LUNG 

3.OBE-07 
.00E+00 

5.06E- 06 
5.85E- 08 
.00E+00 

9.83E-05 
1.01E-05 
.00E+00 
1.79E-08 .00E+00 

. OOE+OO 

.00E+00 
4.39E-06 
1.59E-05 
.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+00 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.OOE+OO 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

2.07E-09 
.00E+00 
.00E+00 
.00E+00 
.00E+00 
.00E+00 

. 



. .  . ,  

. ,  
I 
/ 

I 



Appendix D 

D.5 AIRGAMMA-DAT 

$IRGAMMA.DAT -1 Gama energies x Abundance and Dose-fgctors 6 Sep 91 
Gama Energies x Abundances by Energy Grou f o r  F i n i t e  Plume. 

Nobel gas values from G E N I I  f i l e  GAMEN.!AT (13-May-90 RAP) 
Dose fac to rs  i n  mrad/y or mrem/y per pCi/m3 from Reg Guide l.iO9 rev.1 p 21. 

MeV --> 
AR-41 
KR-83M 
KR-85M 
KR-85 
KR-87 
KR-88 
KR-89 
XE-131M 
XE-133M 
XE-133 
XE-135M 
XE-135 
XE-137 
XE-138 

NUREGICR-2850, Supplement D.10 



D.6 GENERIC-DAT 

p 
c 
c 

GENERIC2.DAT CPRD generic file of decay rates & trans 
Lambda Bv Fm Nuclide . 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 . 27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

ti3 
BE10 
C14 
N13 
F18 
HA22 
NA24 
AR41 
SC46 
CR51 
MN54 
MN56 
FE55 
FE59 
COS7 
C058 
c060 
N157 
N163 
N165 
cu64 
ZN65 
ZN69M+D 
AS76 
BR82 
KR83M 
KR85M 
KR85 
KR87 
KRBB+D 
KR89 
RB88 
RB89+D 
SR89+D 
SR~O+D 
SR91+D 
SR92+D 
Y90 
Y91M+D 
ZR95+D 
ZR97+D 
NB95 
NB97 
M099+D 
TC99M 
RU103+D 
RU106+D 
AG11 OM+D 
CD115M 
CDll5 
SN125+D 
SB124 

t l/sec) 
1.78E-09 
1.37E-14 
3.83E- 1 2 
1.16E-03 
1.05E-04 
8.44E - 09 
1.28E-05 
1.05E-04 
9.58E-08 
2.89E-07 
2.57E- 08 
7.47E-05 
8.14E-09 
1.80E-07 
2 -97E-08 
1.12E-07 
4.17E-09 
5.35E-06 
2.20E- 10 
7.64E-05 
1.52E-05 
3.31 E -08 
1.39E-05 
7.32E-06 
5.44E-06 
1.04E-04 
4.31E-05 
2.05E-09 
1.52E-04 
6.89E-05 
3.64E-03 
6.53E-04 
7.61 E- 04 
1.59E-07 
7.58E- 10 
2.03E-05 
7.11E-05 
3.OlE-06 
2.32E-04 
1.22E-07 
1.14E-05 
2.29E-07 
1.57E-04 
2.92E-06 
3.19E-05 
2.02E-07 
2.17E- 08 
3.19E-08 
1.80E-07 
3.60E-06 
8.31E-07 
1.33E-07 

* 
4;2E-04 

6.5E-04 
5.2E-02 
5.2E-02 
0 . OE+OO 
1.1E-03 
2.5E-04 
2.9E- 02 
2.9E-02 
6.6E-04 
6.6E-04 
9.4E-03 
9.4E- 03 
9.4E-03 
1.9E-02 
1.9E-02 
1.9E-02 
1.2E-01 
4. OE- 01 
4.OE-01 
1 .OE-02 
7.6E-01 
O.OE+OO 
0 . OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
1.3E-01 
1.3E-01 
1.7E-02 
1.7E-02 
1.7E-02 
1.7E-02 
2.6E-03 
2.6E-03 
1.7E-04 
1.7E-04 
9.4E-03 
9.4E - 03 
1.2E-01 
2.5E-01 
5.OE-02 
5.OE-02 
1.5E-01 
3.OE-01 
3.OE-01 
2.5E - 03 
1.1E-02 

7.5E+00 

fer factors. 27 Nov 90 dAb 



p 
L 

53 
54 
55 
56 
5 7  
5 8  
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71. 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
fL 

SB125+D 8.06E-09 
TE132+D 2.47E-06 
TE133M+D 2.09E-04 
I131+D 9.97E-07 
I132 8.42E-05 
I133+D 9.25E-06 
1134 2.20E-04 
1135+D 2.92E-05 
XE131M 6.69E-07 
XE133M 3.61E-06 
XE133 1.52E-06 
XE135M 7.56E-04 
XE135 2.10E-05 
XE137 3.01E-03 
XE138+D 8.14E-04 
CS134 1.07E-08 
CS136 6.17E-07 
CS137+D 7.31E-10 
CS138 3.58E-04 
CS139+D 1.24E-03 
BA139 1.39E-04 
BA140+D 6.28E-07 
LA140 4.78E-06 
LA141 4.97E-05 
CE141 2.47E-07 
CE 144+D 2.83E - 08 
EU152 1.69E-09 
EU154 2.55E-09 
W187 8.06E-06 
TH232+D 1.57E-18 
NP239 3.42E-06 
NOTE: Terrestrial f 

1.1E-02 
1.3E+00 
1.3E+00 
2.OE-02 
2.OE-02 
2.OE-02 
2.OE-02 
2.OE-02 
0 . OE+OO 
0 . OE+OO 
0 . OE+OO 
0 . OE+OO 
0 . OE+OO 
O.OE+OO 
O.OE+OO 
1 .OE-02 
1 .OE-02 
1 .OE-02 
1 .OE-02 
1 .OE-02 
5.OE-03 
5.OE-03 
2.5E-03 
2.5E-03 
2.5E-03 
2.5E-03 
2.5E - 03 
2.5E - 03 
1.8E-02 
4.2E-03 
2.5E-03 

'actors from 

1.5E-03 
1 .OE-03 
1 .OE-03 
6.OE-03 
6.OE-03 
6.OE-03 
6.OE-03 
6. OE - 03 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
1.2E-02 
1.2E-02 
1.2E-02 
1.2E-02 
1.2E-02 
4.OE-04 ' 

4.OE-04 
5.OE-06 
5.OE-06 
6.OE-04 
6.OE-04 
5.OE-06 
5.OE-06 
5.OE-04 
5.OE-06 
5.OE-06 
NRC Reg. 

4. OE- 03 
7.7E-02 
7.7E- 02 
2.9E-03 
2.9E-03 
2.9E-03 
2.9E-03 , 
2.9E-03 
O.OE+OO 
O.OE+OO 
0 . OE+OO 
0 . OE+OO 
0 . OE+OO 
O.OE+OO 
O.OE+OO 
4.OE-03 
4.OE-03 
4.OE-03 
4.OE-03 
4.OE-03 
3.2E-03 
3.2E-03 
2.OE-04 
2.OE-04 
1.2E-03 
1.2E-03 
4.8E-03 
4.8E-03 
1.3E-03 
2.OE-04 
2.OE-04 
Guide 1.109 when available. 

4.OE+01 
1 .OE+01 
1 .OE+01 
1 .OE+01 
1 .OE+01 
1 .OE+01 
1 .OE+01 
1 .OE+01 
1 .OE+OO 
1 .OE+OO 
1 .OE+OO 
1 .OE+OO 
1 .OE+OO 
1 .OE+OO 
1 .OE+OO 
4.OE+01 
4'.OE+01 
4.OE+01 
4.OE+01 
4.OEi01 
I.OE+Ol 
I.OE+Ol 
2.5E+01 
2.5E+01 
1 .OE+01 
I.OEi01 
2.5E+01 
2.5E+01 
3.OE+01 
1 .OE+04 
1 .OE+01 

Bi oaccumul 

5.OE+OO 1.5E+03 
1 .OE+02 1 .OE+03 
1 .OE+02 1 .OE+03 
5.OE+01 1.OE+03 
5.OE+01 1 .OE+03 
5.OE+01 1 .OE+03 
5.OE+01 1 .OE+03 
5.OE+01 1.OE+03 
1 .OE+OO 1 . OE+OO 
1 .OE+OO 1 .OE+OO 
1 .OE+OO 1 .OE+OO 
1 .OE+OO 1 .OE+OO 
l.OE+OO I.OE+OO 
1 .OE+OO 1 .OE+OO 
I.OE+OO I.OE+OO 
2.5E+01 5.OE+01 
2.5E+01 5.OE+01 
2.5E+01 5.OE+01 
2.5Ei01 5.OE+01 
2.5E+01 5.OE+01 
1.OE+02 5.OE+02 
1.OE+02 5.OE+02 
1.OE+03 5.OE+03 
1.OE+03 5.OE+03 
6.OE+02 6.OE+02 
6.OE+02 6.OE+02 
1.OE+03 5 .OE+03 
1.OE+03 5 .OE+03 
3.OE+01 3.OE+01 
2.OE+03 3.OE+03 
1 .OE+01 6.OE+00 

lation factors from 

l.OE+OO I.OE+Ol 
4.OE+02 6.1 E+03 
4.OE+02 6.1E+03 
1.5E+01 5.OE+00 

1.5E+01 5.OE+00 
1.5E+01 5.OE+00 
1.5E+01 5.OE+00 

1.5E+01 5.OE+00 

1 .OE+OO 1 .OE+OO 
1 .OE+OO 1 .OE+OO 
1 .OE+OO 1 .OE+OO 
1 .OE+OO 1 .OE+OO 
l.OE+OO 1.OE+00 
1 .OE+OO 1 .OE+OO 
1 .OE+OO 1 .OE+OO 
2.OE+03 1.OE+03 
2.OE+03 1 . OE+03 
2.OE+03 1 .OE+03 
2.OE+03 1.OE+03 
2.OE+03 1 . OE+03 
4.OE+OO 2.OE+O2 
4.OE+OO 2.OE+02 
2.5E+01 1.OE+03 
2.5E+01 1.OE+03 
I.OE+OO 1.OE+03 
I.OE+OO 1.OE+O3 
2.5E+01 1 .OE+03 
2.5E+01 1 .OE+03 
1.2E+03 1 .OE+01 
3.OE+01 5.OE+O2 
I.OE+Ol 4.OE*02 

Reg.-Guide 1.109. 

.5E+03 

.OE+02 

.OE+02 

.OE+01 

.OE+01 

.OE+01 . OE+01 . OE+01 

.OE+OO . OE+OO 

.OE+OO 

.OE+OO 

.OE+OO . OE+OO . OE+OO 

.OE+02 

.OE+O2 

.OE+02 

.OE+O2 

.OE+O2 . OE+O2 

.OE+O2 

.OE+03 . OEi03 

.OE+03 

.OE+03 

.2E+03 

. OE+O2 

.OE+03 . OE+03 

.5E+03 

e 



Appendix D 

0.7 SITEPOP.0AT 

21 ARKANSAS ONE 2 POPE COUNTY, AR 
Russelville N 35.3100 

26,000 
20,000 

W 93 2308 
10 km E 
76 km ESE 

ARKANSAS RIVER 

OHIO RIVER BEAVER VALLEY 2 SHIPPINGPORT, 
Pittsburgh-Beaver Valley CMSA 
Youngstown-Warren MSA 
Stuebenvi Lle-Weirton MSA 
Wheeling MSA 
New Castle 

PA 

TY, MI 

N 40.6219 
2,200 000 
490 ,000 
1408000 
1608000 
28:OOO 

W 80.4339 
42 km ESE 
56 km NNW 
33 km SSW 
66 km SSU 
43 km N-.. 

BIG ROCK POINT 1 CHARLEVOIX CN 
Traverse City 
Petoskey 

Chicago PMSA 
Gar -Hamnond PMSA 
Kadakee MSA 
Aurora-Elgin PMSA 
Joliet PMSA 

BRA ID WOOD . 2  BRAIDWOOO, IL 

N 45.3592 
15,000 
6,100 

W 85.1947 
75 km SSW 
18 km E 

LAKE MICHIGAN 

KANKAKEE RIVER N 41 -2683 
6,100 000 
6008000 
96: 000 
360 000 
390:OOO 

W 88.2133 
70 km NE 
70 km ENE 
32 km ESE 
55 km N 
40 km NNE 

49 km E 
52 km WNW 
16 km SE 
17 km NE 
64 km SSE 

W 87.1186 02 BROWNS FERRY 3 DECATUR, AL 
Huntsville MSA 
Florence MSA 
Decatur 
Athens 
Cut lman --- --- 

N 34.7042 
240 000 

49,000 
17'000 
13:OOO 

110'000 
TENNESSEE RIVER AT WHEELER LAKE 

17 BRUNSWICK 2 BRUNSWICK CNTY, NC. 
Wi !mington MSA 
Whiteville 

N 33.9583 

5,100 
120,000 

W 78.0106 
32 km NNE 
75 km WNU 

ATLANTIC OCEAN 

ROCK RIVER 59 BYRON 2 BYRON, IL 
Rockford MSA 
Freeoort 

N 42.1300 
280,000 
26,000 
16,000 
140 000 
35 : 000 
77,000 

W 89.2550 
27 km NE 
35 km NNW 
40 km NE 
67 km N 
48 km ESE 
80 km E 

Belv'idere 
Janesvi 1 Le-Beloi t MSA 
De Kalb 
Elgin --- --- 

54 CALLAWAY 1 FULTON, MO 
Columbia MSA 
Jefferson City 
Mexico 
Washington 
Fulton --- --- 

N 38.7618 
110 000 
35,000 

11:500 
118000 

10,000 

W 91.7979 
48 km WNU 
40 km WSW 
45 km NNU 
69 km ESE 
19 km NU 

MISSOURI RIVER 

40 CALVERT CLIFFS 2 LUSBY, MO 
Washington, DC-MO-VA MSA 
Bowie 

N 38.4347 W 76.4419 
3,900 000 73 km NU 

38,000 71 km NNW 
33 ,000 61 km N 
21:ooo 75 km E 

CHESAPEAKE BAY 

CATAWBA RIVER 

Annapo 1 is 
Salisbury 

62 CATAWBA 2 CLOVER, SC 
Char Lotte-Gastoni a MSA 
Kanna olis 
Rock R i l l  
Spartanburg 

Decatur MSA 
S ringfield MSA 
Cpampaign-Urbana-Rantoul MSA 
Bloomington-Normal MSA 

74 COMANCHE PEAK 
Fort Worth-Art ington PMSA 
Hurst 
C 1 eburne 
Ueatherford 

--- --- 

--- --- 
69 CLINTON 1 CLINTON, IL 

--- --- 
1 GLEN ROSE, TX 

--- --- 
41 COOK 2 BENTON HARBOR, MI 

N 34.9950 
1,100 000 

30'000 
42'000 
44:OOO 

W 81 2450 
29 km NE 
64 km NE 
1 1  kms 
80 km U 

N 40.1517 
120 000 
1908000 
170:OOO 
130,000 

W 88.9533 
32 km S 
72 km SU 
50 km E 
35 km NNU 

CLINTON LAKE 

SQUAW CREEK RES. 

LAKE MICHIGAN 

N 32.2974 
1,300 000 

34'000 

15:OOO 
22,000 

W 97.7850 
70 km NE 
80 km NE 
37 km ENE 
52 km N 

U 86.5664 N 41.9761 
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Appendix D 

Gary-Hamnond PMSA 
South Bend-Mishiwaka MSA 
Elkhart-Goshen MSA 
Michigan City 

Nebraska City 
Red Oak 
Plattsmouth 
Shenandoah 

COOPER 1 NEMAHA COUNTY, NE 

600 000 
250'000 
160:OOO 
34,000 

N 40.3619 
6,500 
6,300 
6,400 
5,600 

77 km SU 
42 km SE 
58 km SE 
40 km SU 

W 95.641 1 
40 km NNU 
80 km NNE 
76 km NNU 
51 km NNE 

MISSOURI RIVER 

--- --- 
04 DRESDEN 3 GRUNDY COUNTY, IL 

Chicago PMSA 
Gar -Hamnond PMSA 
Kanzakee MSA 
Aurora-Elgin PMSA 
Joliet PMSA 

Cedar Rapids MSA 
Waterloo-Cedar Falls SMSA 
Iowa City MSA 
Marion 

--- --- 
18 DUANE ARNOLD I CEDAR RAPIDS, IA 

N 28.3619 
42,000 
15,000 
14,000 

W 82.6989 
60 km ENE 
80 km E 
79 km S 

CRYSTAL RIVER 1 CRYSTAL RIVER, FL 
Ocala 
Leesburg 
New Port Richey 

Toledo MSA 
Dearborn 
Taylor 
Lorain . Lincoln Park 
Findla 

45 DAVIS-BESSE 1 PORT CLINTON, OH 

--- Sandusly --- 
56 DIABLO CANYON 2 AVILA BEACH, CA N 35.2111 U120.8522 PACIFIC OCEAN 

San Luis Obispo 42,000 19 km ENE 
Atascudero 23 I 000 34 km NNE 
Lompoc 38 000 74 km SSE 
Morro Bay 9: 700 18 km N 

--- --- 
46 FARLEY 

Dothan MSA 

GULF OF MEXICO 

N 41.5972 U 83.0864 LAKE ERIE 
610 000 38 km UNW 
89'000 80 km N 
71'000 71 km N 
71'000 77 km ESE 

30IOOO 35 km ESE 

42'000 7 3 k m N  
36,000 77 km su 

U 88.2711 
75 km NE 
80 km ENE 
45 kin SE 
41 kin N 
22 km NE 

ILLINOIS RIVER 

N 42.1006 W 91.7772 CEDAR RIVER 
170 000 17 km SE 
150:OOO 66 km NU 
96,000 52 km SSE 
20,000 16 km ESE 

2 DOTHAN, AL 

Enterprise 
Ozark 
Euf aula 
Bainbridge 

Detroit PMSA 4,400 000 24-80 km NNU 
Toledo MSA 610'000 40 km SU 
Ann Arbor PMSA 280'000 48 km NU 
Sandus ky 30'000 72 km SE 
Monroe 23:OOO 13 km USU 

--- --- 
63 FERMI 1 LAGOONA BEACH, M I  N 41.9781 W 83.2594 LAKE ERIE 

1 OSWEGO, NY 

N 31.2228 U 85.1126 CHATTAHOOCHEE RIVER 
130 000 27 km W 
20'000 71 km U 
13'000 56 km WNU 
13:OOO 75 km N 
11,000 62 km SE 

--- --- 
19 FITZPATRICK 

Syracuse MSA 
Rome 
Auburn 
Watertown 
Kingston 

Omaha MSA 620 000 32 km SSE 
Council Bluffs 54'000 34 km SE 
F r e m n t  24:OOO 36 km USU 
Bel levue 31,000 44 km SSE 

--- --- 
23 FORT CALHOUN 1 WASHINGTON CNTY, NE N 41.5208 U 96.0767 MISSOURI RIVER 

--- --- 
33 GINNA I ONTARIO, NY 

Rochester MSA 
Auburn 
Oswego 
Batavia 
Geneva --- --- 

53 GRAND GULF 
Vi cksburg 
Tallulah 
Natches 
Brookhaven 

1 PORT GIBSON, MS 

NUREGICR-2850, Supplement 

N 43.2778 U 77.3089 LAKE ONTARIO 
1,000,000 27 km USU 

31 000 71 km ESE 
19'000 67 km ENE 
16'000 78 km USU 
14:OOO 52 km SSE 

21,000 40 km NNE 
9,000 45 km NNU 
19 000 60 km SSU 
10:000 76 km SSE 

N 32.0270 U 91.2530 MISSISSIPPI RIVER 

D.14 



HADDAM NECK 1 HADDAM NECK. CT N Ll -LRlO .. . . -  .-.. Harffd-New Brit.-Middletn-6riitol NECMA 1,100 000 
Springfield NECMA 600'000 
New Haven-Waterbury-Meriden NECMA ' 800: 000 
Bridgeport-Stamford-Norwalk-Danbury NECMA 830,000 

250,000 New London-Norwich NECMA 

TO HARRIS 1 NEWHILL, NC 
Raleigh-Durham MSA 
Fayeftevi 1 le MSA 
Burlington MSA 
Chapel Hill 
Sanford 

Waycross 
Statesboro 
Hinesvi 1 le 
Doug 1 as 
Vidal ia 

--- --- 
20 HATCH 2 BAXLEY, GA 

--- --- 
65 HOPE CREEK 1 SALEM COUNTY, NJ 

Philadelphia PMSA 
Ui tmington PMSA 
Vineland-Millville-Bridgeton PMSA --- ___  

Newark PMSA 
Nassau-Suffok PMSA 
Jersey City PMSA 
Bergen-Passaic PMSA 

KEUAUNEE 1 CARLTON, UI 
Greenbay MSA 
A pleton-Oshkosh-Neenah MSA 
SReboygan MSA 
Mani towoc 

___  
25 INDIAN POINT 3 BUCHANAN, NY 

New York PMSA 

--- --- 
27 

--- --- 
07 LACROSSE 1 GENOA, UI 

La Crosse MSA 
U i nona 

Joliet PMSA 
Aurora- E 1 g i n PMSA 
Kankakee MSA 
Dekalb 
Napervi 1 le 

55 LIMERICK 2 POTTSTOWN, PA 
Philadelphia PMSA 
Allentown-Bethlehem-Easton PMSA 
Reading MSA 
Lancaster MSA 
Uilmington PMSA 
Trenton PMSA 

Portland NECMA 
Leu i ston-Auburn NECMA 
Augusta 
Biddefqrd 
Uaterville 

Charlotte-Gastonia-Rock Hi l[ MSA 
Kanna o l i s  
sat isiury 
H i ckory 

--- --- 
50 LASALLE . 2 SENECA, IL 

--- --- 

--- --- 
28 MAINE YANKEE 1 LINCOLN COUNTY, ME 

--- --- 
49 McGUIRE 2 CORNELIUS NC 

--- --- 

N 35.6 
740 000 
270'000 
108'000 
39:OOO 
14,000 

N 31.9342 
16,000 
16,000 
22 000 1o:ooo 
11,000 

N 39.5733 
4,900,000 
580 000 
140:OOO 

N 41.2714 
8,500,000 
1 800 000 
2:6OD:OOO 
550,000 

1,300,000 

N 44.3431 
190 000 
320:OOO 
100,000 
33,000 

N 43.5583 
98,000 
25 , 000 

N 41.2439 
390 000 
360'000 
96'000 
35:OOO 
85,000 

N 40.2242 
4,900,000 
690 000 
340'000 
420'000 
580:OOO 
330,000 

N 43.9506 
240 000 llolooo 
21 ,000 
21,000 
17:OOO 

N 35.4322 
1,200 000 

30'000 
23'000 
28:OOO 

08 MILLSTONE 3 WATERFORD,-CT N 41.3086 Hartfd-New Brit.-Middletn-Bristol NECMA 1,100 000 
New Haven-Waterburv-Meriden NECMA soo!nnn _ _  
New London-Norwich' NECMA 25i;iii Providence-Pawtucket-Uoonsocket NECMA 920,000 

09 MONTICELLO 1 MONTICELLO, MN N 45.3333 
Minneapolis-St. Paul MSA 2,500,000 
St. Cloud MSA 190 000 
Bloomington 66'000 
Edina 46:OOO 

--- 

D.15 

U 72.4992 
35 km-NNU 
70 km N 
40 km WSW 
66 km USU 
35 km ESE 

U 79.0 
32 km NE 
60 km SSE 
64 km NU 
32 km NNW 
22 km SW 

U 82.3444 
80 km S 
78 km NE 
171 km SU 
67 km SU 
32 km N 

U 75 -4667 
64 .iG NNE 
30 km N 
38 km E 

U 73.9525 
57 km s 
62 km S 
70 km SSE 
61 km S 
44 km SSW 

W 87.5361 
44 km NU 
72 km W 
65 km SSU 
29 km SSU 

27 km N 
64 km UNW 

U 91 . Z 0 6  

W 88.6708 
59 km NNE 
65 km NNE 
69 km ESE 
7 7 k m N  
73 km NE 

U 75.5875 
40 km ESE 
42 km ENE 
34 km UNU 
68 km USU 
56 km S 
71 km E 

56 km USW 
45 km UNW 

U 69.6961 

41 k m N  
80 km SW 
67 km N 

W 80.9483 
25 km S 
30 km E 
51 km €NE 
49 km NU 

67 km NU 
6 4 k m U  

78 km NE 

60 km SE 
36 km NU 
72 km SE 
63 km SE 

U 72.1681 

8 km NNE 

W 93.8483 

Appendix D 

CONN. R. TO LONG ISL. SOUND 

CAPE FEAR RIVER 

ALTAMAHA RIVER 

DELAWARE RIVER AND BAY 

HUDSON RIVER 

LAKE MICHIGAN 

MISSISSIPPI RIVER 

ILLINOIS RIVER 

SCHUYLKILL RIVER 

ATLANTIC OCEAN 

LAKE NORMAN ON CATAWBA RIVER 

NIANTIC BAY 

MISSISSIPPI RIVER 
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Appendix D 

Richf ield 

I O  NINE MILE POINT 
Syracuse MSA 
Auburn 
Uatertown 
Oswego 

Richmond-Petersburg MSA 
Charlottesville MSA 
Fredericksburg 
Cut eper 

--- --- 
2 OSUEGO, NY 

--- --- 
47 NORTH ANNA 2 LOUISA COUNTY, VA 

--- Ashfand --- 
29 OCONEE 3 OCONEE COUNTY, SC 

Greenvi 1 le-Spartenburg MSA 
Anderson 
Easley 
Greer 

11 OYSTER CREEK 
New Brunswick-Sayreville PMSA 
Long Branch-Asbury Park PMSA 
Trenton PMSA 
Atlantic City MSA 
C a d e n  

--- --- 
I OYSTER CREEK, NJ 

--- --- 
30 PALISADES I COVERT TOUNSHIP, MI 

36,000 67 km SE 

N 43.5222 U 76.4100 LAKE ONTARIO 
660,000 56 km SSE 
31,000 67 km NE 
29,000. 64. km NE 
19,000 11 km su 

N 38.0608 
870 000 
130'000 

8,600 
5:900 

N 34.7917 
640,000 

26,000 
15,000 
10,000 

N 38.8142 
630 000 
510'000 
320'000 
320'000 

87:OOO 

N 42.3222 
220 000 
160:OOO 
31,000 

160,000 

19'000 

U 77.7906 
66 km SSE 
63 km W 

LAKE ANNA 

40 km NE 
54 km NNU 
41 km SE 

U 82.8986 
46 km E 
39 km SE 
27 km E 
64 km ENE 

HARTUELL RESERVOIR ON KEOUEE RIVER 

BARNEGAT BAY U 74.2064 
7 7 h N  
57 km NNE 
66 km SSU 
55 km ssu 
79 km u 

W 86.3153 
61 km E 
76 km SSE 
53 km NNE 
25 km SSU 

LAKE MICHIGAN 

NONE 

Kalamazoo MSA 
Elkhart-Goshen MSA 
Holland 
Benton Harbor MSA 

58 PAL0 VERDE 
Phoenix MSA 
Avonda 1 e 

Baltimore MSA 
Harrisburg-Lebanon-Car 1 is le MSA 
Ui lmington MSA 
Lancaster MSA 
York MSA 

--- --- 
3 UINTERSBURG, A2 

--- --- 
12 PEACH BOTTOM 2 YORK COUNTY, PA 

N 33.4200 
2,100,000 

16,200 

U112.8683 
6 4 k m E  
49 km E 

U 76.2692 
60 km SSU 
77 km NNU 
62 km E 
31 km N 
45 km NU 

SUSQUEHANNA RIVER 

--- --- 
66 PERRY 1 NORTH PERRY, OH N 41.8008 U 81.1433 LAKE ERIE 

Cleveland PMSA 1,800 000 53 km su 
Akron PMSA 660'000 80 km SSU 
Warren 51IOOO 70 km SE . . -. . -. . 
Ash ta bu L a 
Painesville 

80s-Lawrence-Salem-Lowell-brcktn NECMA 
Providence-Pawtucket-Uoonsocket NECMA 
New Bedford-Fall River-Attleboro NECMA 

PILGRIM 1 PLYMOUTH MA 

35 km NE 
11 km su 

61 km NU 
70 km U 
45 km SSU 

47 km NU 
7 2 k m U  
60 km SSU 
24 km SSU 

70.5794 

87.5361 

CAPE COD BAY 

LAKE MICHIGAN 

N 41.9444 
3,800,000 

920 000 
510:OOO 

N G4.2808 
96,000 

320 000 
508000 
33:OOO 

POINT BEACH 
Greenbay 
Amleton-Oshkosh-Neenah MSA 

2 MANITOUOC CNTY, UI 

Sheboygan . 
Manitowoc 

Minneapolis-St. Paul MSA 
Rochester MSA 
Owatonna 
Fari baul t 
Red Uins 

PRAIRIE ISLAND 2 RED WING, MN U 92.6331 
63 km NU 
68 km SSE 
77 km su 
63 km SU 
10 kin SE 

MISSISSIPPI RIVER 

- --- --- 
14 QUAD CITIES 2 ROCK ISLAND IL 

Davenport-Rock Island-Mol ine kSA 
Muscatine 
Ster 1 ing 
Dixon 
Kewanee 

Sacramento MSA . 
Stockton MSA 
Modesto MSA 
Anti och 
Davis 

--- --- 
43 RANCHO SECO I SACRAMENTO CNTY, 

U 90.3100 MISSISSIPPI RIVER 
30 km SU 
70 km USU 
52 km E 
70 km E 
62 km SSE 

N 41.7261 . 
350 000 

23 ' 000 

15'000 
13:OOO 

N 38.3444 
1,500 000 

480'000 
370'000 
62'000 
46:OOO 

158000 

CA u121 .I200 
42 km NU 
45 km ssu 
79 km S 
71 km USU 
58 km UNU 

COSUMNES AND MOKELUMNE RIVERS 
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Appendix D 
--- --- 
67 RIVER BEND I ST. FRANCISVILLE, LA N 30.7572 

Baton Rouge MSA 530 000 --- Denham Springs 8:400 

24 ROBINSON 1 HARTSVILLE, SC N 34.4858 
Florence MSA 110 000 
Sunter 42,000 
Monroe 16:OOO 
Lancaster 8,900 

16 SAINT LUCIE 2 FORT PIERCE, FL N 27.3486 
West Palm Beach 68 000 
Ft. -Pierce MSA 250:OOO 
Riviera Beach 28.000 
Vero Beach 
Palm Beach 

--- 

--- --- 

=== 

W 91.3317 
38 km SSE 
39 km SE 

MISSISSIPPI RIVER 

LAKE ROBINSON U 80.1586 
42 km ESE 
56 km SSU 
74 km NNW 
66 km UNW 

U 80.2464 
73 km SSE 
14 km NU 

ATLANTIC OCEAN 

65 i;;; SSE 
36 km NNU 
72 km SSE 

34;OOO 
10,000 --_ 

26 SALEM 2 SALEM, NJ N 39.4628 
Phi ladelphia PMSA 4,900 000 
Wi lmington PMSA 580'000 
Vineland-Mi llvi lle-Bridgeton PMSA I40:OOO 

34 SAN ONOFRE 3 CAMP PENDLETON, CA N 33.3703 
San Olego PMSA 2 500 000 
Anaheim-Santa Ana PMSA 2:4008000 
Long Beach 430:OOO 
Huntington Beach 180,000 
Riverside 230 000 
Pomona 130IOOO 

--- --- 

--- --- 
73 

W 75.5358 
63 km NNE 
32 km NNU 
48 km E 

68 km SSE 
62 km NU 
75 km NU 

W117.5569 

DELAWARE RIVER ESTUARY 

PACIFIC OCEAN 

61 km N 
6 8 k m N  
79 km NNU 

SEABROOK 1 SEABROOK NH 
Boston-Lawrence-Salem-Lowe[ 1-Brockton 

Portsmouth-Dover-Rochester NECMA 
Manchester-Nashua NECMA 
Concord 

Chattanooga MSA 
Cleveland 
East Ridge 
Dalton 
Athens 

NECMA 

SEPUOYAH 2 HAMILTON COUNTY, TN 

N 42.8983 U 70.8483 

64 km ssu 
22 km NNE 
51 k m W  
66 km UNU 

28 km SU 
u 85.0878 

ATLANTIC OCEAN 

3,800,000 
350,000 
340,000 
36,000 

N 35.2233 
430,000 
30,000 
21,000 
22,000 
12,000 

TENNESSEE RIVER 
21 km SE 
27 km SSU 
50 km S 
53 i;r;; ENE 

72 SOUTH TEXAS 
Ba City 
Laze Jackson 

2 PALACIOS, TX N 28.7000 U 96.2133 
18,000 . 19 km NNE 
23,000 67 km ENE 
1 1  000 72 km ENE 
17:OOO 

COLORADO RIVER 

PARR RESERVOIR AND BROAD RIVER 

Freeport 
Ang 1 eton 

51 SUMMER 1 JENKINSVILLE, SC N 34.2958 
Columbia MSA 450 000 
Rock Hill 42:OOO 

Union 9,800 
Laurens 9,700 

35 SURRY 2 SURRY COUNTY, VA N 37.1656 
Norfolk-Virginia Beach-Newport News MSA 1,400 000 
Richmond-Petersburg MSA 870:OOO 

--- --- 

Greenwood 21,000 

--- --- 

Wi 11 iamsburg 12,000 --- --- 

74 km NE 
W 81.3203 

42 km SE 
75 km NNE 
78 km W 
54 km NNU 
68 km UNU 

U 76.6983 
50 km SE 
77 km WNW 
12 km N 

73 km UNW 
79 km SE 
35 km NE 
21 km SE 

U 76.1500 

JAMES RIVER ESTUARY 

SUSPUEHANNA RIVER 52 SUSQUEHANNA 2 BERWICK, PA N 41.1000 
A1 lentown-Bethlehem MSA 690 000 

Hazl eton 25:OOO 
36 THREE MILE ISLAND 2 THREE-MILE ISLAND, PA N 40.1531 

Harrisburg-Lebanon-Carl isle MSA 590 000 
Reading MSA ' 3408000 
Lancaster MSA 4208000 
York MSA 420:OOO 

42 TROJAN 1 PRESCOTT, OR N 46.0408 
Portland-Vancouver MSA 1,500 000 
Longv j ew 31'000 

Forest Grove 14:OOO 

37 TURKEY POINT 2 DADE COUNTY, FL N 25.4350 

Ui lliamsport MSA 120,000 

Scranton-Wilkes-Barre MSA 730'000 
--- --- 

--- --- 

Astori a 10'000 
Central i a 12,000 --- --- 

W 76.7250 
18 km NU 
71 km ENE 
21 km s 
38 km ESE 

SUSPUEHANNA RIVER 

U122.8844 
60 km SSE 
12 km NNU 
72 km UNW 
7 5 k m N  
58 km ssw 

COLUMBIA RIVER 

W 80.3314 BISCAYNE BAY 
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Appendix D 

Miami -H i aleah PMSA 
Fort Lauderdale-Hollywood- 

Pompano Beach PMSA 
Homestead 
Key Largo 

Springf i eld-NECMA 
Worcester- Fi tchburg-Leominster NECMA 
Pittsfield NECMA 
Keene 
Brattleboro 

--- --- 
15 VERMONT YANKEE 1 VERNON, VT 

1,900,000 

1,300 000 
29: 000 
11,000 

41 km NIlE 
79 km NIlE 
16 km U 
42 km S 

70 kin S 
80 km SE 
71 km SLl 
26 km NE 
10 km NElU 

72.51 58 CONNECTICUT RIVER AT VERNON POND 

--- --- 
71 VOGTLE 2 UAYNESBORO, GA N 33.1419 U 81.7647 SAVANNA RIVER 

Augusta MSA 400,000 40 km NNU 
Fort Gordon 9,100 48 km N U  
Ai ken 20,000 45 km N 
Statesboro 16,000 76 km S 

New Orleans MSA 
Metairie 
Kenner 
Marrero 
Houma 

--- --- 
60 UATERFORD 1 TAFT, LA U 90 -4728 MISSISSIPPI RIVER AND GULF 

32 km E 
26 km E 
16 km E 
32 km ESE 
51 km SSU --- --- 

57 UNP-2 1 RICHLAND, UA N 46.2833 U119.2916 COLUMBIA RIVER 
Richland-Kennewick-Pasco MSA 150,000 20 km SSE 
Moses Lake 11,000 73kmN --- --- 

61 WOLF CREEK 1 BURLINGTON, KS N 39.0267 U 84.7233 NEOSHO RIVER 
Chanute 9,500 62 km SSE . 
Enpor i a 26 000 42 km UNU 
Ottawa 11:ooo 58 km NW --- --- 

38 YANKEE ROUE 1 ROUE, MA 
S ringfield NECMA 
AfbanylSchenectady-Troy MSA 
Pi ttsf i eld NECMA 
Amherst --- ___ --- 

39 ZION 2 ZION, IL 
Chicago PMSA 
Milwaukee-Racine MSA ... 
Kenosha 
Waukesha 

N 42.7281 U 72.9289 DEERFIELD RIVER 
600 000 74 km SSE 
870'000 6 8 k m W  
140'000 41 kmu 
35 : 000 51 km SE 

N 42.4456 U 87.8022 LAKE MICHIGAN 
. 6 100 000 66 km S 

1 i6OOIOOO 65 km N 
.130'000 14 km N 
57:OOO 71 km NNW 
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0.8 SSO.OAT 

P 
CI 
W 

~SOHOD.OAT ** SITE SPECIFIC DATA ** CPRO PROJECT 1' Modi 
River 0.Uat --------- 
cfs 71 Fexposr C2 M2 

9 10 8 )------_.-------------------------------------------------------- '1 2 3 4 5  6 
1 B I G  ROCK-POINT MI F L 0 0 0012 1 5.OEt05 0.067 
2 BRorjNS.FERRY AL F R 45000 CkX 1 2.2Et05 CMX 
3 COOPER NE F R 31000 CHX 0.5 5000 CMX 
4 ORESOEN IL F R 13700 CWX 0 GENERIC CHX . 5 BEAVER.VALLEY PA F R 30000 0.0017 1 410 CHX 

I 
I 

--------------_ Li uid Pop ?ish - - - - -  

11 OYSTER CREEK 
12 PEACH i O T T W  

NJ S C 0 
PA F R 36000 

13 PlLGRiH M A S B O  
14 aum CITIES 
15 VERM~NT.YANKEE 

IL F R 47000 
VT F R ioooo 

16 ST LUClE F L S O O  
17 BRB~SUICK N C S O O  
18 OUANE ARNOLD 
20 HATCH 

I A  F R 3100 
GA F R 13000 

19 FITZP~TRICK NY F L o 

21 ARKANSAS-ONE 

22 HAO0AH.NECK.SALT CT S 0 0 

AR F R 36000 
IIAOOAH.NECK.FRSH CT F C 0 

23 FORT CALHWN 
24 ROBI~SON S C F L O  
25 IN0IAN.POINT 

NE F R 27000 
NY F R 20000 

26 SALEM NJ S E 16500 
27 KEUAUNEE U I F L O  
28 MAINE YANKEE HE S 0 0 
29 OC O N E ~  SC F R 1100 
30 PALISADES M l F L O  
31 POINT BEACH W I  F L O  
32 PRAIRiE.ISLAN0 
33 GlNNA N Y F L O  
34 SAN .ONOFRE C A S 0 0  35 SURRY 
36 rni 
37 TURKEY.POINT 
38 YANKEE.ROWE 
39 ZION 
40 CALVERT.CLIFFS 

HN F R 15000 

VA S E 25000 
PA F R 34000 
FL S B 0 
HA F R 370 
I L  F L 4Et5 
HO S B 0. 

41 COOK H I F L O  
42 TROJAN OR F R 230000 

0 
0 
0 
0 
0.01 
0 

CHX 
CMX 
0 
0 
CHX 
0.003 " 

0" 

CHX 
1 

0 

CHX 
0 
CHX 
CHX 
8.2E-3 
0 
0 
3.5E-3 
2.6E-3 
CMX 
0.01 
0 
0 

CHX 
0 
0 
1.67E-2 
0 
0.025 

1 CHX 

0 4.OEt04 0.001 
0.5 GENERIC CMX 
1 1.22Et6 0.025 
0 0  
1 7.3Et05 0.0033 

1 2.1 0.01 
1 2.6Et04 0.001 

0 

0.001 GENERIC CHX 
0.5 2.1Et06 CHX 
0.5 GENERIC CHX 
1 2 6Et05 0 005 
1 2:1E+05 0:OOl 
0 GENERIC CHX 
1 7 3Et05 0 005 
1 6:3E+05 cix 
1 1.4 CHX 

1 0  
1 1.OE+O4 CflX 
0.1 1.8 0.2 
0.001 GENERIC CHX 
1 3.6Et05 CHX 
1 1.1 0.01 
1 GENERIC 0.001 
0.01 GENERIC CHX 
1 7.3 0.001 
1 6 7Et04 0 013 
1 6:8E+05 CkX 
1 7.3Et05 0.01 
1 2 9Et04 1 0 
1 6:OE+05 CiX 
0.025 GENERIC CMX 

0.001 1 0  
0.025 GENERIC CHX 

I 1 5.OE+06 CMX 
1 1.OE+07 0.062 
1 1 5E+06 0 01 
1 1:0€+06 CfiX 

1 1.15E6 0.018 
0 

fied CMX Version UPDATE0 Liquid 1 1  
Invert --- 0.Uat Fish 

C3 H3 HlHl H2MI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  12 13 14 
0 0 0.0012 0.067 
0 0 CMX CHX 
0 0 0 0078 0 01 
0 0 0:0017 0133 

----------------- _ - _ _ _  - - _ _  

0 0 0.2 0.1 

0 0.005 0.002 0 
0 0 0 0.0485 
0 
0 0 0.025 1.0 
8.87E+5 0 '  0.025 0 0 $33 

1 
0.2 

0.96 0.01 0 
0 0 
3.1Et04 0.002 0 
0 0 
0 0 0.0356 0.0356 

0.11 0.56 
CHX 0.38 

1 2 7Et04 0 005 0 

0 0 0 
0 0 6.1E-03 0.083 
0 0 0 0.1 

0 0 1.0 1.0 

0 0 0 1 
7.45E5 2.86E-4 0 1 

0 0 0 1 
0 0 0 0.2 

1:1E+05 0:002 0 $0 

0 0 0.0325 1.0 

1.6E+05 CMX 0 1.0 
0 0 0.019 1.0 
GENERIC 0.002 0 0.1 
0 0 0 1 .o 
0 0 0.001 0.067 
0 0 0.01 0.20 
0 0 0 0.3 
0 0 0.05 1.0 
2900 1.0 0 1 .o 
l.lEt06 CHX 0 0.2 
0 0 CHX 0.2 
0 0.002 0 
0 0 0 CMX 
0 0 1.67E-2 CMX 
7.4Et06 0.062 0 1 .o 

0 

0 0 
0 0 

0.38 1.0 
CMX 0.052 

0 . o  0 5 1 0 1 0 4 78Et07 2 32Et08 5 00Et07 
0.0485 1-0 0'5 0'5 7'20Et07 1'17Et09 1'02Et08 

1.0 0.5 0 5 1.23Et08 3:97€+08 1105Et08 
0 

0 5 0 6 0 6 7 36EtC7 2 69Et08 2 40Et07 

0.38 1'0 0'5 0'5 1113Et08 1176Et08 1:BBEtOB 
0.0356 110 014 014. 4.37Et06 7.26Et08 2.67Et07 

0.5 1.0 1.0 2.80Et07 1.12EtO8 7.24Et07 
1:0 015 015 9:83E+07 2:56E+08 4:18E+O8 

0.056 0.7 0.5 0.5 7.63E+07 7.00EtO8 3.30Et07 

1.0 0.7 0.7 5'.77Et06 4.81E+07 7.17Et07 
0.7 0.6 0.6 3.20Et07 4.37E+08 2.04€+07 
0.7 0.6 0.6 3.20Et07 4.37€+08 2.04Et07 
1.0 0.5 0.5 9 69E+07 7 17E+07 1 98Et08 

d.0 I1i 0 9 
0 6 0.6 '7 36Et07 2 69E+08 2 40E+07 

!.l 0.04 0'6 0'5 0'5 2 42E+08 6 56E+07 4 32E+06 
1:O 017 0:7 7:45€+06 5:73E+07 5:01E+07 

d:&7 0.6 0.5 0.5 6.83Et07 2.87Et08 4.46Et07 0 

0.20 0 5 0 5 0 5 7.20Et07 1 17Et09 1 02EtO8 
0 0.3 0 6 0 5 0 5 7 63E+07 7 OOEtO8 3 30Et07 

0.2 0.2 018 017 017 3153Et07 1:50E+08 7140Et07 
1.0 0.5 0.5 5.32Et07 5.27Et08 5.44Et07 

0 CHX 0.5 0.5 0.5 1.13Et08 1.76EtOB 1.88EtOB 'p.0 CHX 1.0 0.6 0.6 0.6 4.50E+07 4.98Et08 6.17Et07 

0.38 0 6 0 5 0 5 1.10EtO8 2.29EtO8 1.89E+O8 
0 

0 0.33 00.14 0:6 0:6 016 3:20E+07 4'37EtO8 2'04E+07 

0 0.083 0.7 0.5 015 7.63E+07 7.00Et08 3.30Et07 

1 0.18 1 0195 0'6 0'6 5'32Et07 5'27Et08 5'44Et07 
8.2 0 1 0 3 0'6 0'6 2'01Et07 2'56Et08 1'64E+07 

A.0 1 A.0 1 
0 1.0 0.8 0.8 8.81Et06 7.04Et07 8.08Et07 

0 ; .O 1.0 0.8 0.8 7:45E+06 5173Et07 5:01Et07 
0 0.2 0.2 0.8 0.5 0.5 7.63Et07 7.00Et08 3.30Et07 

0 1:0 0:5 0:s 1.23Et08 3:97E+08 1:05E+08 

0 1.0 1.0 1 .o 0'6 1'0 1'0 4'78E+07 2'32E+08 5'00Et07 

0 0.2 0 4 1 0 1 0 2 80Et07 1 12Et08 7 24Et07 
0 1 110 015 0:s 2:01E+07 2156Et08 1164Et07 

0 0.052 019 0:75 0175 6.42Et07 3.71Et07 2.58Et07 

0 

0 3 0 7 0 7 Z 56E+07 1 03E+OB 5 78Et07 

0 0.1 
0 1 .o 
0 
0 1' 

0'5 0'5 0 5 7120Et07 1:17Et09 1:02E+08 
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Appendix D 

D.9 CPRD.SET 

NEUCPRD-SET --- Neu setup f i l e  f o r  Programs in  \Y91\PROG 29 JUL 94 dAb 
I This setup f i l e  f o r  new G E M release types. 

I--- Keyword --- Subdirectory ------- F i les  - - - - - - - - -__--___________ 
YEAR 91 
DOSEfactors \DATA\GENERIC\ 
GAMMA \DATA\GENERIC\ 
GENeric \DATA\GENERIC\ 
J FD 

SITEspecif i c  \DATA\GENERIC\ 
POPulation F: 

\Y91 \XW I N\ 
I JFD \Y91 \J FDAG\ 

C H I  overq F: 

1NFANT.DAT CHILD.DAT TEEN-DAT ADULT-DAT 
AIRGAMMA.DAT 
GENERI C2 .DAT 
XOQYYSnn.INx 
JFDYYSnn.1Nx 
SSDMOD .DAT 
POP80Snn.DAT 
CHIYYSnn.DAx 

RELeases \Y91\REL\ RELYYSnn.DAT I For a l l  s i t es  except South Texas 
I RELeases \Y91\REL\ RELYYS72.RIV Special f o r  South Texas Colo. River 
I RELeases \Y91 \REL\ RELYYSR-BAY I Special f o r  South Texas Matagorda Bay 
I RELeases \Y91 \REL\ RELYYSR.LRA I, Special f o r  South Texas L i t t l e  Robins Area 
I----,..--,,---, output f i l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SUMmary F: 
AIRout F: 
L IPuidout F : 

SUMYYSnn.Wx 
AIRYYSnn.OUx 
LIQYYSnn.OUT 

I 

I 

I 

I 

I 

I 

I 
I 
I 

I 
I 
I 
I 

This f i l e  must be in  defau l t  subdirectory. 

-- Examples --- Corn& Line _----_--------__---_____ 
CPA SiteNum RelType C NucNun SecNun 1 CPA 69 G 56 6 CPA 70 M 

CPL SiteNum C NucNum 3 CPL 69 56 CPL 70 

AG Sitenum Location Distance D i rec t ion  RelType 

CPRDUMP F i  LeSpec CPRDUMP F:SUM87S69.WG 

AG 69 SB 300 SSE E 

CPRDPRNT F i  LeSpec 

nn = SiteNum 01 t o  73 
x = RelType f o r  a i r  releases: G, E, or  M. 
YY = Year o f  release 
Location = SB or RES (S i te  Boundary or RESidence) 

CPRDPRNT F:SUM87S69.WG 
F:AIR87S69.OUG 
F : L I P87S69. OUT 

D.21 NUREGICR-2850, Supplement 
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Appendix D 

POP78SOl.OAT 
23300 

N 

E 

S 
' ssw 
su 
wsu 
U 
UNW 
NU 
NNU 

D.10 POPyySnn.OAT Example 

*** 1970 POPULATION BIG ROCK.PT 1 (KM) 45.3589 85. 
DRINKING WATER POP (1970) 

0 0 ' 0  0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 420 
0 0 0 0 0 1662 

31 i 0 0 0 619 7001 
0 0 0 0 456 390 
0 0 0 395 0 440 
0 a 0 0 0 487 
0 0 0 0 350 474 
0 0 0 0 694 0 
0 0 693 3546 0 325 
n 0 0 0 0 0 - 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

NURE?G/CR-2850, Supplement D.22 

,1958 CPRO75 

0 

1791 

1373 
869 

0 
0 
0 

0 

8APR77 ERH 

0 

663 
89 

1300 
303 

0 0 
4112 
1699 
7944 
3551 
1080 
1655 
1393 
3587 
30580 
3167 

2459 
621 
0 
0 0 6 
0 0 0 
0 0 0 
0 58 0 
0 161 0 



D . l l  . CHIyySnn.DAx Example 
i 

U 
i2l 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
ssu 
su 
usu 
U 
WNW 
NU 
NNU 

2.260 I 
N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
ssu 
su 
usu 
U 
WNU 
NU 
NNU 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
ssu 
su 
WSU 
U 

8.000 t 

CHI78SOI.DAE Big Rack Point QA C H I  F i l e  2-80 km CPRD75 *** 18APR77 *** 
9 FEB 61 - 8 FEB 63 85% 

NO DECAY UN DEPLETED DILUTION FACTORS (S*M**-3) 
.468E-07 1.919E-07 1.351E-D7 8.632E-08 
.520E-07 1.191E-07 8.449E-08 
.454E-07 1.170E-07 8.L71E-08 
.723E-07 1 i336E-07 9I396E-08 
.719E-07 2.053E-07 1.412E-07 
.678E-07 1.240E-07 8.377E-08 
.602E-07 1.193E-07 8.099E-08 
.778E-07 1.321E-07 8.968E-08 
.791E-07 1.319E-07 8.895E-08 
.518E-07 1.154E-07 7.967E-08 . . . . . - - . . - - -. - - - 
.209E-07 9.326E-08 6.511E-08 
.543E-07 1.195E-07 8.345E-08 
.238E-07 2.551E-07 1.806E-07 

.258E-07 9.842E-08 6.959E-08 

.302E-07 1.009E-07 7.079E-08 

5.448E - 08 
5.557E-08 
6.002E-08 
8.814E-08 
5.140E-08 
4.985E-08 
5.527E- 08 
5.449E- 08 
4.994E-08 
4.120E-08 
5.271E-08 
1.156E-07 
5.56E - 08 
4.459E-08 
4.505E-08 

5.190E-08 
3.309E-08 
3.421E-08 
3.614E-08 
5.198E-08 
2.984E-08 
2.899E - 08 
3.220E-08 
3.159E-08 
2.953E - 08 
2.454E-08 
3.132E-08 
6.958E-08 
3.425E-08 
2.687E - 08 
2.699E-08 

Y DECAY UN DEPLETED DILUTION FACTORS (S*M**-3) 
.454E-07 1.905E-07 I .337~-07 8.&92~-08 ~ - O Q F - ~ R  
.5 12E-07 
.446E-07 
.713E-07 
.699E-07 
.665E - 07 
.590E-07. 
-766E-07 
.777E-07 
.504E-07 
.199E-07 
-531 E- 07 
.211E-07 
.464E-07 
,248E-07 
.292E-07 

.446E-07 

.508E-07 

.446E-07 

.707E-07 

.686E-07 

.651E-07 

.580E-07 

.751 E-07 

.761 E-07 

.500E-07 

.197E-07 

.533E- 07 

r DECAY 

~. -- -_---- -- 
1.182E-07 8.365E-08 5.366E-08 3.233E-08 
I .161E-07 8.378E-08 5.466E-08 3.335E-08 
1.325E-07 9.283E-08 5.894E-08 3.515E-08 

1.227E-07 8.250E-08 5.024E-08 2I8S2i-08 
1.181E-07 7.978E-08 4.874E-08 2.801E-08 
1.308E-07 8.841E-08 5.410E-08 3.116E-08 
1.305E-07 8.760E-08 5.326E-08 3.052E-08 
1.140E-07 7.829E-08 '4.865E-08 2.838E-08 
9.217E-08 6.402E-08 4.017E-08 2.361E-08 
1.182E-07 8.213E-08 5.146E-08 ' 3.019E-08 
2.521E-07 1.776E-07 1.128E-07 6.698E-08 ~ . -. - - - - 
1.166E-07 8.358E-08 5.421E-08 3.288E-08 
9. n6E-08 6.851E-08 4.357E-08 2.594E-08 
9.990E-08 6.982E-08 4.413E-08 2.616E-08 

DEPLETED 
1.898E-07 
1.178E-07 
1.162E-07 
1332OE-07 . 
2.020E-07 
1.213E-07 
I Iiiii-07 
1.294E-07 
1.290E-07 ~~ ~. 

1.136E-07 
9.207E-08 

DILUTION 
1.332E-07 
8.339E - 08 
8.393E - 08 
9.250E-08 
1.382E-07 
8.142E-08 
7.907E-08 
8.730E-08 
8.637E- 08 
7.808E-08 
6.405E-08 

FACTORS 
8.474E-08 
5.358E-08 
5.491 E - 08 
5.883E-08 
8.578E-08 
4.954E-08 
4.832E-08 
5.338E- 08 
5.244E-08 
4.864E-08 
4.032E-08 

S*M**-3) 
~ 5.070E108 
3.240E-08 
3.368E-08 
3.523E-08 
5.020E-08 
2.846E-08 
2.785E-08 
3.079E-08 
3.008E-08 
2.855E-08 
2.386E-08 

1.185E-07 8.252E-08 5.192E-08 3.069E-08 
8.222E-07 2.534E-07 1.790E-07 1.143E-07 6,.846E-08 

3.195E-08 
2.056E-08 
2.146E-08 
2.229E-08 
3.150E-08 
1.784E-08 
1.735E-08 
1.931E-08' 
1.887E-08 
1.793E-08 
1.498E-08 
1.907E-08 
4.282E-08 
2.150E-08 
1.657E-08 
1.656E-08 

3.079E-08 
1.987E-08 
2.067E- 08 
2.139E-08 
3.000E-08 
1.694E-08 
1.648E-08 
1.839E-08 
1.794E-08 
1.692E-08 
1.415E-08 
1.806E-08 
4.048E-08 
2. D24E-08 
1.572E-08 
1.581E-08 

3.103E-08 
2.003E-08 
2.103E-08 
2.159E-08 
3.01 7E-08 
1.682E-08 
1.650E-08 
1.827E-08 
1.776E-08 
1.718E-08 
1.445E-08 
1.856E-08 
4.188E-08 
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1.964E-08 
1.275E-08 
1.340E-08 
1.373E-08 
1.911E-08 
1.070E-08 
1.040E-08 
1.160E-08 
1.130E-08 
1.090E-08 
9.138E-09 
1.160E-08 
2.630E-08 
1.344E-08 
I .019E-08 
1.015E-08 

1.860E-08 
1.213E-08 
1.269E-08 
1.293E-08 
1.780E-08 
9.921 E-09 
9.656E- 09 
1.081E-08 
1.050E-08 
1.001E-08 
8.406E-09 
1.072E-08 

1.23DE-08 
9.442E-09 
9.487E-09 

2.422~-oa 

1.893E-08 
1.234E-08 
1 306E-08 i :32oE:o8 
1.812E-08 
9.953E-09 
9.776E-09 
1.084E-08 
1.050E-08 ' 032E-08 

1.274E-08 
8.340E- 09 
8.81 7E - 09 
8.933E-09 
1.227E-08 
6.797E-09 
6.611E-09 
7.383E-09 
7.178E-09 
7.003E-09 
5.890E'09 
7.463E-09 
1.705E-08 
8.855E-09 
6.618E-09 
6.566E-09 

1.181E-08 
7.778E-09 
8.171 E-09 
8.216E-09 
1.112E-08 
6.120E-09 
5.957E-09 
6.691 E- 09 
6.483E-09 
6.224E-09 
5.243E-09 
6.681E-09 
1.520E-08 
7.823E- 09 
5.950E-09 
5.981 E-09 

1.219E-08 
8.01 5E-09 
8.529E-09 
8.511E-09 1.150E-08 

6.234E-09 
6.129E-09 
6.809E- 09 
6.573E-09 
6.553E-09 
5.559E-09 
7.126E-09 

i:725E-09 
1.120E-08 
2.551E-08 1.637E-08 

8.075E-09 
5.326E-09 
5.657E- 09 
5.675E - 09 
7.704E-09 
4.224E - 09 
4.107E-09 
4.595E-09 
4.458E - 09 
4.398E-09 
3.708E-09 
4.688E-09 
1.08OE-08 
5.691 E-09 
4.195E-09 
4.150E-09 

7.262E - 09 
4.829E - 09 
5.085E-09 
5.048E-09 
6.706E-09 
3.647E-09 
3.550E-09 
4.004E-09 
3.869E-09 
3.730E-09 
3.150E-09 
4.014E-09 
9.188E-09 
4.780E-09 
3.61 5E-09 
3.642E-09 

7.638E-09 
5.069E-09 
5.418E-09 
5.343E-09 
7.109E-09 
3.804E-09 
3.742E-09 
4.166E-09 
4.01 OE-09 
4.047E-09 
3.444E-09 
4.41 1 E-09 
1.021E-08 

5.22OE-09 
3.470E-09 
3.700E- 09 
3.679E-09 
4.936E-09 
2.680E-09 
2.604E-09 
2.91 9E- 09 
2.827E-09 
2.81 9E-09 
2.382E-09 
3.004E-09 
6.969E-09 
3.729E-09 
2.713E-09 
2.676E-09 

4.509E-09 
3.031 E-09 
3.195E-09 
3.130E-09 
4.076E-09 
2.188E- 09 
2.129E-09 
2.41 5E-09 
2.327E-09 
2.247E - 09 
1.901E-09 
2.425E-09 
5.577E-09 
2.929E - 09 
2.209E-09 
2.235E-09 

4.830E-09 
3.234E-09 
3.469E-09 
3.383E-09 
4.433E - 09 . . . - - - . . 
2.342E-09 
2.305E-09 
2.573E-09 
2.470E-09 
2.5 19E-09 
2.149E-09 
2.75 OE - 09 
6.41 5E-09 



s 
P 

NE 1.524E-10 
ENE 3.231E-10 
E 6.485E-10 
ESE 5.293E-10 

WNW 1.467E-07 1.169E-07 8.406E-08 5.480E-08 3.353E-08 2.090E-08 
NU 1.247E-07 9.733E-08 6.860E-08 4.377E-08 2.623E-08 1.606E-08 
NNW 1.289E-07 9.961E-08 6.966E-08 4.413E-08 2.628E-08 1.602E-08 

N 3.718E-10 2.304E-10 1.330E-10 6.851E-11 3.293E-11 1.617E-11 
NNE 2.477E-10 1.534E-10 8.856E-11 4.560E-11 2.192E-11 1.078E-11 

9.433E-11 5.447E-11 2.805E-11 1.348E-11 6.628E-12 
2.003E-10 1.157E-10 5.957E:Il 2.862E-11 1.404E-11 
4.018E-10 2.321E-10 1.195E-10 5.743E-11 2.819E-11 
3.282E-10 1.896E-10 9.764E-11 4.690E-11 2.301E-11 

SE 4.858E-10 3.012E-10 1.740E-10 8.959E-11 4.304E-11 2.112E-11 
SSE 5.747E-10 3.563E-10 2.058E-10 1.060E-10 5.092E-11 2.498E-11 
S 4.404E-10 2.728E-10 1.5EE-10 8.112E-11 3.899E-11 1.915E-11 
SSU 2.106E-10 1.305E-10 7.540E-11 3.883E-11 1.865E-11 9.154E-12 
SU 1.692E-10 1.049E-10 6.058E-11 3.119E-11 1.499E-11 7.358E-12 
USU 1.498E-10 9.271E-11 5.353E-11' 2.756E-11 1.325E-11 6.516E-12 
U 1.480E-10 9.170E-11 5.296E-11 2.727E-11 1.311E-11 6.438E-12 
WNU 8.857E-11 5.489E-11 3.171E-11 1.633E-11 7.845E-12 3.852E-12 
NU 1.184E-10 7.345E-11 4.244E-11 2.186E-11 1.050E-11 5.144E-12 
NNU 1.535E-10 9.510E-11 5.493E-11 2.828E-11 1.359E-11 6.674E-12 

RELATIVE DEPOSITION PER UNIT AREA (M**-2) 

SPECIFIC POINTS OF INTEREST (Big rock point 1989 factors) 
RELEASE TYPE OF DIRECTION DISTANCE X/Q 

ID LOCAT 1 ON FROM SITE (MILES) (METERS) (s/m3) 
A S i  te-Boundary E .57 917. 5.23E-08 
A Residence E 1.40 2253. 6.11E-08 
A Garden E 1.40 2253. 6.11E-08 
A Pasture COW E 2.50 4022. 4.33E - 08 

EOF ......................................... 

1.295E-08 
9.794E-09 
9.731 E-09 

8.201E-12 
5.473E-12 
3.385E-12 
7.1OOE-12 
1.422E-11 . . . - - - . . 
1.157E- 1 1 
1.063E-11 
1.257E-11 

8.436E-09 
6.294E-09 
6.237E-09 

4.820E- 12 
3.223E- 12 
2.068E- 12 
4.109E- 12 . ~ .  .~ .- 
8.062E- 12 
6.484E-12 
5.967E- 12 
7.054E- 12 

9.656E- 12 5.445E- 12 
4.619E-12 2.638E- 12 
3.716E-12 2.130E-12 

1.950E-12 
2.069E- 12 

3.31 1E- 12 
3.297E- 12 
1.960E-12 
2.601 E- 12 
3.383E- 12 

X/Q 
( S/m3 1 
5.22E-08 
6.09E-08 . 
6.09E-08 
4.31 E- 08 

1.1 i 3 E  - I 2 
1.527E-12 
1.983E-12 

X/Q 
( S/m3 ) 
5.16E- 08 
5.97E-08 
5.97E-08 
4.17E-08 

5.336E-09 3.396E-09 
3.933E-09 2.477E-09 
3.890E-09 2.447E-09 

3.534E-12 3.240E- 12 
2.371 E- 12 2.180E- 12 
1.748E-12 1.843E-12 
2.831E- 12 2.409E- 12 
5.033E-12 3.700E-12 
3.826E- 12 2.546E- 12 
3.555E- 12 2.409E- 12 
4.184E-12 2.811E-12 
3.296E-12 2.293E-12 
1.710E-12 1.335E-12 
1.402E-12 1.119E-12 
1.435E-12 1.320E-12 
1.914E-12 2.170E-12 
9.615E-13 9.810E-13 
1.126E-12 1.042E-12 
1.440E-12 1.307E-12 

D/Q 
(l/rn2) 
1.45E-09 
7.64E- 10 
7.64E- 10 
3.97E- 10 



Appendix D 

D.12 RELyySnn.DAT Example 

REL78SOI.DAT *** 1978 RELEASES TO AIR AND WATER FROM COMMERCIAL POWER REACTORS *** New format - Feb 92 *** 
dAb 
01, BIG ROCK POINT, 1.034, 9.66E10, 4.01E+5 
I NO. NUCLIDE AIR WATER 
I 
I 

1 
4 
10 
11 
14 
16 
17 
25 
26 
27 
28 
29 
30 
31 
34 
35 
45 
56 

60 
61 
62 
63 
64 
65 
66 
67 
68 
70 
74 
75 
83 

58 

H3 
N13 
CR51 
MN54 
FE59 
C058 
C060 
BR82 
KR83M 
KR85M 
KR85 
KR87 
KR88+D 
KR89 
SR89+D 
SR9O+D 
TC99M 
I131+D 
I133+D 
I135+D 
XE131M ' 
XE133M 
XE133 
XE135M 
XE135 
XE137 
XE138+D 
CS134 
CS137+D 
BA14O+D 
LA140 
NP239 

G 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

E 

8.32E+00 
4.01 E+03 
1 .ZE-05 
3.13E-03 
O.OOE+OO 
O.OOE+OO 
3.90E-04 
7.62E-03 
4.85E+02 

4.00E+00 
8.05E+02 

1 .77E+03 
1.31E+03 
4.34E+02 
O.OOE+OO 
O.OOE+OO 
1.47E-01 

2.35E-02 
1.20E-01 
4.00E+00 
3.61 E+01 
3.87E+02 
1 .09E+03 
2.82~+03 
7.19E+02 
5.13E+03 
I .78~-05 

2 -87~- 03 

3.12E-04 
4.00E-03 
4.00E-03 
2.28E-04 

M 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

4.05E+00 
O.OOE+OO 
O.OOE+OO 

2.10E-04 
1.19E-04 
2.34E-02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

3.67E-04 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 

5.86~-03 

5. 8 7 ~ -  04 

RECIRC 

1 .o 
1 .a 
1 .o 
1 .o 
1 .o 
1 .o 
1.0 
1 .o 
1.0 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 

0.0 O.OOE+OO 1.0 
0.0 2.25E-02 1.0 
0.0 1.64E-01 1.0 
0.0 O.OOE+OO 1.0 

0.0 O.OOE+OO 1.0 

0.0 0.00E+00 . 1 .o 

0.0 8.09~-05 1.0 
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D.13 XOPyySnn.1Nx Example 

000000000000 
BIG ROCK POINT XOQ Input file for 1992 

7 7 0 1 5  4 1 0  

0.0 0.0 0.0 0.0 0.0 0.0 0.0 
71.3 101. 2.26 -8.0 0.0 

I - - - - - - , - - - - - -____________,__,__,,______---  

I 

A 
N 

3 
7 
2 
1 
0 
0 
0 

0 
7 
2 
0 
1 
0 
0 

0 
3 
5 
5 
0 
0 
0 

0 
13 
34 
27 
13 
3 
0 

0 

I BIG ROCK POINT 1992 JFD, 71.3M 
E ESE 

B 

C 

D 

E 

3 
49 
67 

128 . 88 
83 

0 
0 
6 

48 
101 
83 
53 

0 
0 
0 
5 

40 
35 
19 

F 

G 

NNE NE 

4 
8 
1 
0 
0 
0 
0 

0 
5 
2 
2 
0 
0 
0 

0 
7 

11 
3 
1 
0 
0 

0 
17 
39 
17 
6 
5 
0 

0 
4 

37 
64 
85 
36 
40 

0 
0 
5 

36 
40 
28 
19 

0 
0 
0 
1 

20 
15 
3 

1 
1 
0 
1 
0 
0 
0 

0 
0 
0 
1 
0 
0 
0 

0 
3 
0 
2 
1 
0 
0 

0 
3 

20 
13 
1 
0 
0 

0 
3 

52 
83 
73 
25 
2 

0 
1 

16 
26 
40 
17 
6 

0 
0 
1 
4 

12 
8 
2 

ENE 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

SE 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
D 
0 
0 
0 
0 
0 

0 2775 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

SSE 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

E 

- - -  
S SSW SU USW W UNU NU NNU 

0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  

0 0  
0 0  
0 1  
0 0  
0 0  
0 0  
0 0  

1 0 5 3 3 1  
2 1 1 1  6 6 2 
1 4 3 3 4 0  
0 1 1 1 1 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  

0 0 0 0 0 0  
6 2 7 4 7 5  
6 7 8 1 1  7 3 
1 2 1 2 4 1  
0 0 2 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0  

0 0 0 0 0 0 0  
0 3 3 2 7 3 3  
0 6 11 21 28 23 15 
0 0 10 15 26 17 9 
0 0 3 4 4 7 1  
0 0 1 0 0 5 2  
0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0  
0 4 1 2  7 8 10 5 
0 24 17 32 37 32 31 14 
0 37 28 90 77 37 28 37 
0 43 69 67 34 28 22 33 
0 15 18 31 20 36 34 21 
0 0 3 5 1 6 3 7 3 2  4 

0 0 0 0 0 0 0 0  
0 2 0 1 3 1 0 1  
0 24 25 16 11 9 16 79 
o 87 48 56 i S  22 20 $9 
0 198 87 94 50 39 41 132 
0 121 95 84 31 25 49 119 
0 22 49 62 52 42 85 105 

0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 6 5 2 1 1 2 2  
0 3 7 1 2  9 5 2 2 1 0  
0 88 12 8 2 6 12 40 
0 5 8  2 2 3 9 6 3 7  
0 9 0 1 2  4 9 1 1  

0 
0 

0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0  
0 0 0 1 0 0 0 0  
0 1 6  0 0 0 0 0 2 
0 3 7  0 0 1 0  1 7  
0 2 7  0 0 0 0 3 1 0  
0 3 0 0 0 1 0 2  
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-1. 0.4 1.5 3 5 7.5 10 16 
1 1 1 1  

Si te- Boundar y 
13 917 

Residence 
13 2253 

Garden 
13 2253 

Pasture 
13 4022 

Big Rock Point 

A 0  0 0 
Big Rock Point 4-NOV-94 dAb 01-JAN-92 31-DEC-92 00 
NOTES: Elev release 73 m -- 71 m met 

20.4 1.08 -73. 0.0 O..O 73.0 0.0 
1992 

D.27 

01 E 
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Appendix E 

APPENDIX E. OUTPUT FILE LISTINGS 

This appendix displays listings of typical output files generated by the CPRD programs. Since each 
site-specific file is similar for each site, only one of each type is listed as an example. A list of listings is given below. 

E.l 

E.2 Printout of SUMyySnn.OUx Example 

E.3 Printout of AIRyySnn.OUx Example 

E.4 Printout of LIQyySnn.OUT Example 

E.5 AirGamma Results Printout 

Dump of SUMyySnn.OUx Output File Example 

E. 1 NUREGICR-2850, Supplement 



Appendix E 

E.l Dump of SUMyySnn.OUx Output File Example 
D u n p  of SUM91SOl.WE 
1 CPROA was last run- 13-52 06-APR-94 from VERSION OF 5-Apr-94 uith C m n d  Line- 01 E Site: 1 I)IG.ROCK.~OINT 
2 CPROL was last run: 13:52 06-APR-94 from VERSIOH OF 5-Apr-94 uith C m d  line: 01 Site: 1 BIG.ROCK.POINT 
3 
4 

UPDATE0 24 Aug 93 dAb 5 SSOMW OAT tt SITE SPECIFIC DATA * CPRD PROJECT 
6 POP82Sh OAT 
7 CHI9lsOi OAE Bi Rock Point 9 AIR TRANSPORT FACTirRS t2-80&1 14-OCT-93 dAb I 
8 01-JAN-9i TO 31-DEZ-91 
9 REL91SOl.OAT ** 91 RELEASE FILE - CPRO -7l:03 
10 GENERIC2 OAT 
11 INFANT OAT 
12 CHIW.6AT 
13 TEEN OAT 
14 ADuLi OAT UPDATE0 24 Aug 93 dAb 15 ssoncmj OAT * SITE SPECIFIC DATA * CPRO PROJECT 
16 POP82Sdl OAT km) 45 3592 85 1947 CPRO U-JUL-85 dAB 
17 REL9lSOl:OAT - 91 RELEASE FILE - CPRO - 11.d3 
18 GENERIC2 OAT 
19 IHFANT.Oj\T 
20 - ES FRESH FISH AV Cons(kg/ I= 0.0000 
21 CHIm.OAT 
22 - ES FRESH FISH Avg ConsCk / I= 1 1063 a TEEH.~AT 
26 - ES FRESH FISH Av Cons(kg/ )= 2 6148 zi AoULT.OAT . 26 - ES FRESH FISH AV Cons(kg/y)= 3.4697 
27 7070 D R I H K ~  WATER 2a 

MI 

Modified CMX Version 
1981 POPULATION B I G  OCK POINT (kml 45 3592 85 1947 

16-NOV-93 dAb 

CPRO 23-JUL-85 dAB 

0% Da a recove NOTES: Elev release 73 m -- 70 m m t  
CPRO generlc file of deca rates h transfer factors 27 N o v  90 dAb 
INFAHT CHRONIC DOSE CCHMIT~EHT FACTORS SO-YR DOSE C ~ I T M E H T  FROH ONE YR INTAKE) CPRo 20 SEP 1991 
CHILD CHRONIC DOSE COnnITMENT FACTORS gO-YR DOSE COHHITMENT FROH ONE YR INTAKE) CPRO 20 SEP 1991 
TEEN CHROHIC DOSE COMITMEHT FACTORS (iO-YR OOSE CWITMENT FROH ONE YR IHTAKE) CPRO 20 SEP 1991 
ADULT CHRONIC DOSE CWITMENT FACTORS (5gYR OOSE COHMITHENT FROH OHE YR INTAKE) CPRO 20 SEP 1991 
1981 POPULATION BIG ROCK POINT 

16-dW-93 dAt; 
CPRO generic file of deca rates & transfer factors 27 Nov 90 dAb 
INFANT CHRONIC OOSE COMIT~ENT FACTORS (50-YR OOSE C*ITHENT FROH ONE YR INTAKE) CPRO 20 SEP 1991 -- ES FRESH INVERT Av Cons(k / )= 0.0000 
CHI&CHROHIC OLE CO~~ITMEHT FACTORS GO-YR DOSE &ITMEN? Lk~n ONE YR INTAKE) CPRO 20 sEP 1991 -- ES FRESH INVERT Av Cons(kg/ I= 0 0000 
TEEN EHROHIC bK CO~MITMEHT FACTORS (SO-YR DOSE C ~ I T M E N T  FIN O ~ E  YR INTAKE). CPRo 20 SEp 1991 -- ES FRESH IHVERT Av Cons(k / )= 0 0000 
AOUL?CHROHIC OLE C ~ ~ ~ I T M E H T  FACTORS (SO-YR DOSE ~ ~ I T M E H ?  FRW ;NE YR INTAKE) CPRO 20 sEP 1991 -- ES FRESH INVERT Avg. Cons(kg/y)= 0.0000 

Modified CMX Verslon 

.11% Teen Liver 

7 9E-05 g4E-05 2 2E-05 
4-98-05 4'7E-05 1'6E-05 
2'1E-05 2-98-05 1'OE-05 
1 :3E-05 2:OE-05 8:6E-06 

- .  

oid 

91 Site-Bwndary-Air-Gamno-b-Beta- 12:41 26-APR-94 1.54E-01 3.09E-02 
92 Residence-Total-Body: 12:42 . 26-APR-94 3.67~-02 
93 
94 . 
95 
96 
97 
98 
99 
100 
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E.2 Printout of SUMyySnn.OUx Example 

* * * * Site Liquid Dose Sunnary Report For 1 8IG.ROCK.POINT MI * * 

CPRDL was last run: 13:52 06-APR-94 f r m  VERSION OF 5-Apr-94 with Comnarid tine: 01 Site: 1 BIG.ROCK.POINT 

Input Files . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
REL91SOI.OAT *** 91 RELEASE FILE - CPRO ** 11:03 16-NOV-93 dAb 
POP82SOl.OAT 1981 POPULATION BIG ROCK POINT ( h l  45.3592 85.1947 CPRO 23-JUL-85 dAB . 
SSOMOO.OAT ** SITE SPECIFIC DATA ** CPRO PROJECT Modified CMX Version UPDATE0 24 Aug 93 dAb 

GEHERIC~.OAT 
1NFANT.oAT 
CHILO.OAT 
TEEN.OAT 
AOULTJAT 

cPRO generic file of decay rates & transfer factors. 27 Nov 90 dAb 
INFANT CHRONIC DOSE COMMITMENT FACTORS (50-YR DOSE CWITMENT FROM ONE YR INTAKE) CPRO 20 SEP 1991 
CHILO CHRONIC DOSE COMMITMEHT FACTORS (50-YR OOSE COMMITMENT FROM ONE YR INTAKE) CPRO 20 SEP 1991 
TEEN CHRONIC DOSE COMMITMENT FACTORS (50-YR DOSE COMMITMEHT FROM ONE YR INTAKE) CPRO 20 SEP 1991 
ADULT CHRONIC DOSE COMMITMENT FACTORS (50-YR DOSE COMMITMENT FROM ONE YR INTAKE) CPRO 20 SEP 1991 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Liquid Parameters ............................................... 
Pop Factor= 1.01 0. Water Pop= 7,100. Total 80-km Pop= 170,000. Pop. Aquatic Food Exposure= 1 . 
Water Types= F L 
Pop. Usage & Mixing: 0. Water= 7140.7 & 1.2E-03 Fish= 5.06+05 & 0.067 Invert- 0 & 0.0 FSHORE- .3 

Major Nukes H-3 Mn-54 Fe-55 Fe-59' Co-58 Co-60 211-65 Sr-90 1-131 Cs-134 Cs-137 
QREL (Ci/y) : 2.5E-01 3-98-02 O.OE+OO 4.6E-03 7.1E-04 2.7E-02 5.3E-04 5.58-05 O.OE+OO 2-38-04 2-68-03 
Recirc. : l.OE+OO l.OE+OO O.OE+OO l.OE+OO I.OE+OO l.OE+OO l.OE+OO l.OE+OO l.OE+OO l.OE+OO l.OE+OO 
Fish (L/kg): 9.OE-01 4.OE+OZ O.OE+oo l.OE+OZ. 5.0E+01 5.OE+Ol 2.OE+03 3.OE+01 O.OE+OO 2.OE+O3 2.0E+03 
Invert(L/kg): 9.OE-01 9.OE+04 O.OE+OO 3.ZE+03 2.OE+O2 Z.OE+OZ l.OE+O4 l.OE+OZ O.OE+OO 1.0k03 1 .OE+03 

Infant: - ES FRESH FISH Avg. Cons(kg/y)= 0.0000 
Child : - ES FRESH FISH Avg. Cons(kg/y)= 1.1063 
Teen : - ES FRESH FISH Avg. Cons(kg/y)= 2.6148 

Pipe Flow (L/y)= 9.16E+10 .(loo.. cfs) River Flow (cfs)= 0 No River 

-- ES FRESH INVERT Avg. Cons(kg/y)= 0.0000 -- ES FRESH INVERT Avg. Cons(kg/y)= 0.0000 -- ES FRESH INVERT Avg. Cons(kg/y)= 0.0000 
Adult : - ES FRESH FISH Avg. Cons(kg/y)= 3.4697 -- ES FRESH INVERT AVg. Con.Hkg/y)= 0.0000 

-------*---- LIauIo POP. DOSE COMMITMENTS (PERSON-REM) ------------- 
T-Body . GI . Thy Bone Liver 

INFANT 3,3E-07 2.8E-07 1.9E-08 6.OE-07 7.2E-07 
CHILO 8.28-03 4.66-03 1.2E-06 4.06-02 4.48-02 
TEEH 1.3E-02 1 .OE-02 9.9E-07 2.4E-02 3.K-02 
ADULT 1.4E-01 9.4E-02 7.9E-06 1.4E-01 2.2E-01 

TOTAL 1.6E-01 l.1E-01 1.OE-05 2.OE-01 3.OE-01 

--------------- LIaUIO ADULT MI DOSE COMMITMENTS (rnrm) -------------- 
Direct & 

Mixing Ingestion ---- Ingestion dose to any organ -:-- 
Path Ratio T. Body GI Thy Bone Liver 

0-Water 0.0012 5.OE-06 1.8E-05 2.68-07 6.38-06 6.OE-06 
Fish 0.0670 7.OE-03 4.8E-03 5.38-07 7.OE-03 1.1E-02 
Invert 0.0000 O.OE+OO O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
Shore 0.0670 4.1E-05 O.OE+OO O.OE+OO O.OE+OO O.OE+OO 

TOTAL 7.OE-03 4.88-03 7.98-07 7.OE-03 1.lE-02 

-----------.--- Total Be ------------------- .................... Max. Organ ..................... 
0. Vat Fish/ShelL Shore Total %DO 0. Vat Fish/Shell Total %DO Age Organ 

AppI-Water 5.01E-06 6.968-03 4.07E-05 7.00E-03 0.23% 5.56E-06 1.14E-02 1.14E-02 0.11% Teen Liver 
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* * * * * * Site Air Dose Swmary Report For 1 BIG.ROCK.POINT MI * * * * * * * * 

CPRDA was last run: 13:52 06-APR-94 from VERSION OF 5-Apr-94 with Comnand Line: 01 'E Site: 1 BIG.ROCK.POINT 

REL91SOl.DAT *** 91 RELEASE FILE - CPRD ** 11:03 16-NOV-93 dAb 
POP82SOl.DAT 1981 POPULATION BIG ROCK POINT (km) 45.3592 85.1947 CPRD 23-JUL-85 dAB 
CHI91SOl.DAE Big Rock Point I AIR TRANSPORT FACTORS (2-8Okm) 14-OCT-93 dAb I 

SSDMOD.DAT ** SITE SPECIFIC DATA * CPRD PROJECT ** Modified CMX Version UPDATED 24. Aug 93 dAb 

GENERICLDAT 
1NFANT.DAT INFANT CHRONIC DOSE COMMITMENT FACTORS (50-YR DOSE COMMITMENT FROM ONE YR INTAKE) CPRD 20 SEP 1991 
CHILD.DAT CHILD CHRONIC DOSE COMMITMENT FACTORS (50-YR DOSE COMMITMENT FROM ONE YR INTAKE) CPRD 20 SEP 1991 
TEEN .DAT TEEN CHRONIC DOSE COMMITMENT FACTORS (50-YR DOSE COMMITMENT FROM ONE YR INTAKE) CPRD 20 SEP 1991 
ADULT.DAT ADULT CHRONIC DOSE COMMITMENT FACTORS (50-YR DOSE COMMITMENT FROM ONE YR INTAKE) CPRD 20 SEP 1991 

CPRD generic file of decay rates 8 transfer factors. 27 Nov 90 dAb 

Pop Factor= 1.01 Pop= 169,897 Prod. Factor= .5 Pasture Factors= .5 .5 
Productions= 6.88E+07 2.87E+08 4.46E+07 TU-h= -492 

Met: 01-JAN-91 TO 31-DEC-91 0% Data recovery NOTES: Elev release 73 rn -- 70 rn met 
P/C Ratio: PRODUCE : 1. . MILK : 6.4 MEAT : 1.6 . , 

Major Nukes H-3 C-14 Ar-41 co-60 Kr-88 1-131 Xe-133 Xe-135 
QREL(Ci/y): 4.7E+OO O.OE+OO O.OE+OO 1.1E-04 2.2E+02 6.6E-04 2.8E+01 3,2E+02 
Bv : O.OE+OO O.OE+OO O.OE+OO 9.4E-03 O.OE+OO 2.OE-02 O.OE+OO O.OE+OO 
Fm (d/L) : 1.OE-02 1.2E-02 O.OE+OO 1.OE-03 O.OE+OO 6.OE-03 O.OE+OO O.OE+OO 
Ff (d/L) : 1.2E-02 3.1E-02 O.OE+OO 1.3E-02 O.OE+OO 2.9E-03 O.OE+OO O.OE+OO 

Sum Dil Factors (s/m3 or l/mZ): E4= 2.14E-06 E5= 2.12E-06 E6= 2.07E-06 K1= 1.24E-08 
Pop Weighted Avgs (man-s/nS or man/m2): E3=2.7E-09 K2=6.1E-12 

Location meters XQ1 XP2 XP3 DQ 

Site-Boundary 917 E 5.54E-08 5.53E-08 5.47E-08 1.68E-09 
Residence 2253 E 6.24E-08 6.23E-08 6.10E-08 8.29E-10 
Garden 2253 E 6.24E-08 6.23E-08 6.10E-08 8.29E-10 
Pasture 4022 E 4.70E-08 4.68E-08 4.55E-08 4.13E-10 

------------ AIR POP. DOSE COMMITMENTS (person-rem) ------------ 
T. Body GI Thy Bone Liver Lung 

INFANT 7.1E-04 7.lE-04 8.OE-04 7.1E-04 7.1E-04 7.3E-04 
CHILD 7.9E-03 7.9E-03 8.9E-03 7.9E-03 7.9E-03 8.2E-03 
TEEN 5.8E-03 5.8E-03 6.2E-03 5.8E-03 5.8E-03 6.2E-03 
ADULT 3.5E-02 3.5E-02 3.7E-02 3.5E-02 3.5E-02 3;6E-02 

Site Boundary Residence ...................... Max. Organ _________________- - - -  
G a m a  Beta T.Body Inhal Veg/Pro Milk/Meat Total Age Organ 

. AppI-Air-Doses 6.07E102 3.38E-02 3.39E-02 1.11E-04 O.OOE+OO 4.79E-03 4.90E-03 Infant Thyroid 

AppI -Ai r-% 0.61% 0.17X 0.68% 0.03X 

S i  te-Boundary-Air-Gam-&-Beta: 20:27 13-APR-95 1.54E-01 3.09E-02 
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Appendix E 

E.3 Printout of AIRyySnn.OUx Example ' .  I 
F:AIR91SOl.WE ADULT AIR-DOSE FOR SITE: 1 BIG.ROCK.POIHT * 20:19 13-APR-95 

From CPROA Run of: 13:51 06-APR-94 from VERSIOH OF 5-Apr-94 

*** OPTION 1 -- Huclide vs. Organ -- Sunned over sectors ( Han-Rem ) 

H3 
CR51 
HN54 
FE59 

co60 
ZN65 

co5a 

. KR85H 
~ ~ a 7  
KR88+D 
SR8W 
SR90+D 
AG11OH+0 
I131+0 
I133+0 
I135M 
XE133 
XE135H 
XE135 

CS137+0 
BA140+0 

x~i3ato 

T 8WY 

1 .a~-o4 
7.88-08 
1 .a~-o6 

3.68-08 

a. 3 ~ -  07 

1.6E-07 

1.1E-05 

4-68-04 
6.OE-03 
1.6E-02 
1.1E-06 
7.5E-06 
2.58-06 
2.4E-06 
9.9E-07 

7.28-05 
7.7E-04 
4.2E-03 
7.7E-03 
1.4E-05 

4.8~08 

4.88-07 

GI-LLI 

i.a~-04 
2.6E-07 
2.6E- 06 
6.Z-07 
7.4E-08 
1.6E-05 
1.OE-06 
4..6E-04 
6.OE-03 
1.6E-02 
7.4E-06 

9.3E-06 
1.Z-06 
1 .E-06 

7.E-05 
7.E-04 
4.2E-03 
7.E-03 
3.OE-06 
6.58-06 

a.sz-07 

7.4~-oa 

THYROID 

i .a~-o4 
7z-08 
1.X-06 
1.OE-07 
3.X-08 
1.OE-05 
3.3E-07 
4.6E-04 
6.OE-03 
1.6E-02 
1.5E-10 
O.OE+OO 
2.58-06 
1 .ZE-03 
3.2E-04 
4.4E-06 ' 
7.E-05 
7.7E-04 
4.2E-03 
7.n-03 
2.E-06 
3.2E-07 

BOWE 

O.OE+OO 

1.E-06 
1.7E-07 
3.Z-08 
1 .OF05 
6.a-07 
4.68-04 
6.OE-03 
1.6E-02 
3.9E-05 
3.X-05 
2.5E-06 

1.6E-06 

7.2E-05 
7.7E-04 
4.2E- 03 
7.7E-03 
1.5E-05 
2.7E-06 

7.68-08 

z.a~-06 

4.9~-oa . 

-LIVER 

1 .8E-04 

2. OE- 06 
2.5E-07 

1.OE-05 
1 .?E-06 
4.6E-04 
6.OE-03 
1.6E-02 
1.5E-10 
O.OE+OO 
2.58-06 
3.98-06 
2.5E-06. 

7-28-05 
7.E-04 
4.X-03 
7:E-03 
2.OE-05 
3.3E-07 

7.6~-oa 

3.48-08 

9.i~-oa 

LUHG TBOOY X 

i.a~-04 0.5 
2.E-07 0.0 
3.4E-06 0.0 
3-68-07 0.0 

2.E-05 0.0 
6.5E-07 . 0.0 
4.E-04 1.3 
6.3E-03 17.2 
1.6E-02 44.5 
5.4E-06 0.0 
7.5E-07 0.0 
5-48-06 0.0 
3.4E-07 0.0 
3.2E-07 0.0 

7.z-08 0.0 

2.3~-oa 0.0 
7.a~-o5 0.2 
7.8~44 2.2 

a.iE-a u.0  
4-48-03 . 12.0 

4.6E-06 0.0 
1.E-05 0.0 

TOTAL 3.5E-02 . 3.5E-02 3.E-02 3.5E-02 3.5E-02 3.6E-02 

Sorted Total Body Contributors > 2.5 X ------- AIR AIR -------- 
KRB8+0 44 
X E I ~ ~ + D  22 
ma7 17 
E135 12 
OTHER ' 4  
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Appendix E 

E.4 Printout of LIQyySnn.OUT Example 
* F:LIQ91SOl.WT AOULT LIP-OOSE FOR S1TE:l BIG.ROCK.POINT 

From CPRDL R u n  of: 13:52 06-APR-94 f r a  VERSION OF 5-Apr-94 

20:tO 13-APR-95 

*** NUCLIDES VS. PATHWAYS (MAN-RW) 

w 
CR51 
HN54 
FE59 
COS8 
to60 
ZN65 
AS76 
SR89+0 
SR90+0 
Ho99+o 
AGllOWO 
I133+0 
CS134 
CS137+0 

TOTAL . 

6.5E-07 6.5E-07 6.5E-07 O.OE+OO 6.5E-07 7.2E-06 7.2E-06 7.2E-06 O.OPO0 7.2E-06 
3.3E-12 8.2E-10 2.OE-12 O.OE+OO O.OE+OO 7.OE-09 1.8E-06 4.2E-09 O.OE+OO O.OE+OO 
8-48-07 1.3E-05 O.OE+OO O.OE+OO 4-48-06 4.1E-03 6.6E-02 O.OE+OO O.OE+OO 2.2E-02 
4.38-07 3.E-06 O.OE+OO 4.8E-07 l.lE-06 4.98-04 4.28-03 O.OE+OO 5.4E-04 1.3E-03 
2.9E-08 2.6E-07 O.OE+OO O.OE+OO 1.3E-08 1.7E-05 1.5E-04 O.OE+OO O;OE+OO 7-58-06 
3.1E-06 2.E-05 O.OE+OO O.OE+OO 1.4E-06 2.OE-03 1.E-02 O.OE+OO O.OE+OO 8.8E-04 
9.OE-08 1.3E-07 O.OE+OO 6.3E-08 2.OE-07 2.2E-03 3.1E-03 O.OE*OO 1.SE-03 4.9E-03 
4.4E-12 9.68-09 O.OE+OO O.OE+OO 4.98-12 1.2E-10 2.E-07 O.OE+OO O.OE+OO 1.4E-10 
2.OE-09 l.lE-08 O.OE+OO 6-88-08 O.OE+OO 6.E-07 3-88-06 O.OE+OO 2-38-05 O.OE+OO 
2.5E-06 3.OE-07 O.OE+OO 1.OE-05 O.OE+OO 9.4E-04 1.lE-04 O.OE+OO 3.8E-03 O.OE+OO 
3.E-11 4.5E-10 O.OE+OO O.OE+OO 2.OE-10 1.OE-09 1.2E-08 O.OE+OO O.OE+OO 5.4E-09 
1.5E-10 1.OE-07 O.OE+OO 2.E-10 2.5E-10 4.2E-09 2.9E-06 O.OE+OO 7.6E-09 7.OE-09 
3.6E-11 l.lE-10 1.E-08 6.7E-11 1.ZE-10 5.5E-11 1.6E-10 2.E-08 1.01'-10 1.8E-10 
6-98-07 1.5E-08 O.OE+OO 3.68-07 83-07 1.7E-02 3.E-04 O.OE+OO 8.8E-03 2.1E-02 
4-51-06 1.3E-07'0.OE+00 5.OE-06 6.86-06 1.1E-01 3.3E-03 O.OE+OO 1.ZE-01 1.E-01 

1.3E-05 4.6E-05 6.6E-07 1.6E-05 1.5E-05 1.4E-01 9.4E-02 7.3E-06 1.4Ey01 2.X-01 

7-98-06 0.0 
7.OE-09 0.0 
4.1E-03 3 . 0 .  
4-98-04 0.4 
1.E-05 0.0 
2.OE-03 1.4 
2.X-03 1.6 
1.3E-10 0.0 
6.7E-07 0.0 
9.4E-04 0.7 
l.lE-09 0.0 
4-38-09 0.0 
9.1E-11 0.0 
1.E-02 12.4 
1.1E-01 80.5 

1.4E-01 100.0. 

LIQUID ---------- Sorted Total B d y  Contributors > 2.5 % ------- LIQUID 

NUREGICR-2850, Supplement 

CS137+D 81 
CS134 12 
HN54 3 
OTHER 4 
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Appendix E 

E.5 AirGarnrna Results Printout 

Air G a m a  7-May- 94 Run at 20:27 13-APR-95 

Finite and semi-infinite Cloud Noble-Gas G a m ,  Beta, Total-Body, and Skin Annual Doses using Hamwi 8s Routine 

Cornnand Line: 01 SB 917 E E 
REL Header: REL91SOl.DAT ** 91 RELEASE F!LE - CPRD ** 11:03 16-NOV-93 dAb 
Energy/DF Header: AIRGAMMA.DAT -- G a m a  ener les x Abundance and Dose factors 6 Sep 91 
JFD Header: BIG ROCK POINT XOQ Input %le for 1991 E 

Receptor Location: 917 m E SB 
Percent Recovery: 72.3 X Conversion Factor: 1.58E-04 Met Recovery: 6336 hr 

Stack Height: 73 m Terrain Height: O m  Sensor Level : 70 m 
Bldg. Height: 0 m Stack Velocity: 20.4 m/s Inner. Diam: 1.08 m 
Wind Level:. 73 -m 
UBAR (Harmean): 4.5 m/s 
Elevated Only Release 

Plune Rise Elevated release -- No wake correction 
Transit Time: 203 s X/P: 5.74E-08 S/m3 

No Open Terrain Correction 

Nuclide 

KR85M 
KR87 
KR88+D 
XE133 
XE135M 
XE135 
XE138+D 

TOTAL 

----Finite P l m e  Model ---- - -e - -  Semi-Infinite Plune Model ----- -------- Short Stack & Ground ------- -e - -  Tall Stack (>80m) ?--- 

Air T. Body Skin 

ci/y mrad/y rnrem/Y m m / Y  mrad/y mrad/y mrem/y mrem/y 

Air T. Body Skin Air 
Release G a m  Gamna Beta 

6.8E+01 5.OE-04 3.4E-04 5.6E-04 1.5E-04 2.4E-04 1.OE-04 3.OE-04 
3.6E+02 1.2E-02 8.1E-03 1.5E-02 3.9E-03 6.5E-03 2.6E-03 9.2E-03 
2.2E+02 1.8E-02 1.2E-02 1.5E-02 6.OE-03 1.2E-03 4.OE-03 5.6E-03 
2.8E+01 5.8E-05 4.OE-05 6.1E-05 1 -8E-05 5.2E-05 1 .OE-05 2.9E-05 
6.8E+O2 1.lE-02 7.3E-03 9.2E-03 3.58-03 7.8E-04 2.3E-03 3.5E-03 
3.2E+02 3.E-03 2.5E-03 3.9E-03 1 .lE-03 1.4E-03 7.3E-04 1.9E-03 
2.8E+03 l.lE-01 7.5E-02 1.OE-01 4.OE-02 2.1E-02 2.7E-02 4.9E-02 

' 1.5E-01 1.1E-01 1.5E-01 5.5E-02 3.1E-02 3.E-02 7.OE-02 

Notes: 

Doses are as er Reg. Guide 1.109 for both finite (Stack > 80 m) and semi-infinite plume models. 
Analysis simifar to XOQDOQ except decay constant of each nuclide used in calculating decay in transit. 
Mixed (Split-H) Mode releases supprted. Depletion not used, since all releases are Noble gases. 
Any release under 1 meter is considered ground release; on1 Shorf-Stack results are valid. 
When option 1 selected sensor level corrected to wind hei& M i n i m  sensor level set to 3 m. 
If wind height = 0 height corrected to 10 m for releases 
Wake correction on[y for ground releases (height < 1 m); analysis uses bldg. height. 
No plume rise when-I.D. set to zero; Downwash occurs when velocity set to zero and 1.0. > zero. 
Dispersion coefficient <X/P) shown above not corrected-for decay. 
Optional NRC open-terrain correction factor avai table in'interactive mode. (Max. of 4 at -ClOOO m). 

16 m, otherwise height set to release height. 
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Hardware and Software Requirements 





Appendix F 

APPENDIX F. HARDWARE AND SOFTWARE REQUIREMENTS 

The present programs are written in Microsoft PDS Basic and where necessary were compiled for faster 
operation with the PDS 7.1 compiler. The programs run under IBM’s operating system DOS 5.0 or later. A minimum 
system should have 640 Kbytes of memory and hard drive. A printer that can print 123 columns is required for printing 
of the output files. 

The present system consists of a 16 MHz IBM PSL? with 12 MByte of memory, an 80 MByte hard drive, dual 
Bernoulli 90 MByte drives, and a HP LaserJet 4 printer. A Bernoulli disk is used to keep all programs and files. 
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