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PREFACE 

The High-Level Waste Data Base is one of the important elements of 
The Characteristics Data Base (CDB), which provides the detailed 
technical characteristics of potential repository wastes.* The User's 
Guide to the High-Level Waste Data Base has been published (see 
reference 2 on page l), and this report provides the corresponding 
Programmer's Guide. Other PC data bases and guides available 
through this task program are: 

LWR Radiological Data Base 

LWR Assemblies Data Base 

LWR NFA Hardware Data Base 

LWR Quantities Data Base 

LWR Serial Numbers Data Base 

Karl J. Notz 
Task Manager 
CDB Program 

*"Characteristics of Spent Fuel, High-Level Waste, and Other 
Radioactive Wastes Which May Require Long-Term Isolation," 
DOEIRW-0184, Volumes 1-6 (December 1987) and Volumes 7-8 
(June 1988). 

V 





Abstract 

The High-Level Waste Data Base is a menu-driven PC data base developed as part of OCRWM’s 
technical data base on the characteristics of potential repository wastes, which also includes spent fuel 
and other materials. This programmer’s guide completes the documentation for the High-Level 
Waste Data Base, the user’s guide having been published previously. The PC data base itself may 
be requested from the Oak Ridge National Laboratory, using the order form provided in Volume 1 
of publication DOELRW-0184. 
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1.0 INTRODUCTION 

The High Level Waste Database System (HLW System) describes the physical, chemical, 
and radiological properties of the nation's high level waste inventories, both current and 
projected. Much of the information in this system comes directly from the report 
Characteristics of Spent Nuclear Fuel. High-Level Waste, and other Radioactive Waste 
Which May Require Long-Term - Isolation', Chapter 3 and Appendix 3B (Characteristics 
Report). This system also provides additional data on the decay and photon emissions of 
immobilized waste forms from each high level waste site, at various decay times. This data 
was calculated using the ORIGEN2 computer code. Data is included for the four high 
level waste sites: West Valley Demonstration Plant, Savannah River Plant, Hanford, and 
Idaho National Engineering Laboratory. 

The HLW system is completely menu-driven and very easy to use. Please see "User's 
Guide to the High Level Waste Database System"' for instructions an using the system. 
The User's Guide was prepared to serve as a complete user's reference for the system; 
However, the document is generally not needed to use the database, because the menus 
are self-explanatory. 

This Programmer's Guide will explain the technical design and development of the HLW 
system. It will provide a detailed outline of the data files, as well as an outline of the 
major code modules. It will explain briefly how the programs operate, and, where 
appropriate, will explain the system design. This should provide some insight into the 
underlying motivations, making the code easier to understand. This document will serve 
as a reference for a programmer who needs to understand the technical details of the 
system in order to modify or extend its capabilities. Additionally, the data file explanations 
may be useful to those who would like to do some further study of the data beyond what 
the menu options provide. 

'U.S. Department of Energy, characteristics of SDent Nuclear Fuel, High-Level Waste, 
and Other Radioactive Wastes Which May Require LonP-Term ?solation. DOEKW-0184, 
December 1987. 

'User's Guide to the High Level Waste Database Svstem, O R N ~ - 1 0 2 1 3 ,  Appendix 
3D, Oak Ridge National Laboratory, Oak Ridge, TN, September 1986. 
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2.0 SYSTEMDEVELOPMENT 

2.1 PROGRAM START-UP 

The program is started by typing the command HLW. This executes a DOS batch file that 
performs these operations: 

1. Changes to the directory where the data and programs are stored. 

2. Loads VIDPOP.COM, a memory resident screen manager'. More will be 
said about the screen generator in Section 2.3, Development Environment 
and Tools. 

3. Runs the executable module, START.EXE. This starts the program, and the 
user can select various reports until he chooses to exit. 

4. Removes VIDPOP.COM from memory. 

5.  Returns to the directory that was the default at step 1. 

2.2 RESOURCE REQUIREMENTS 

The Quantities Database system requires the following computer resources. 

1. 300K of available memory (RAM). 

2. 2 Floppy disk drives or approximately 1 Megabyte of fxed disk space. 

3. DOS 2.1 or above. 

The system is distributed as an executable module with all necessary auxiliary programs. 
You do not need to have dBase or any other additional software to run the system. 

23 DEVELOPMENT ENVIRONMENT AND TOOLS 

This section will describe briefly the different tools used to produce the HLW system. 
It will also include some tips useful in reconstructing the programs. The primary software 
used in development was dBase I11 Plus and the Clipper compiler, but several other tools 
were used to provide additional features. 

_ _  

'VIDPOP.COM is a part of the screen generator SAYWHAT?!, produced by The 
Research Group. 
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23.1 dBASE I'H Plus4 and Clipper Compile9 

The FEW System was developed using both dBase 111 Plus and the Clipper compiler, 
Summer 1987 version. Much of the work was done using the interpreted dBax language, 
since the interpreter speeds up development. After the program was almost completed, 
it was compiled in Clipper. The compiled version offers the following advantages over the 
interpreted dBase language: 

1. Enhanced performance 

2. The ability to distribute an executable module that will run independently. 
This avoids requiring users to purchase any additional software. 

In order to take advantage of the interpreted dBase environment for ease of development, 
no Clipper-provided extensions to the language were utilized. 

A few things must be done differently depending on whether dBase or Clipper is being 
used. When this variable is 
declared PUBLIC, the compiler will initialize it to true. dBase, however, will initialize it 
to false. Then, the Clipper specific items are included within an IF clause, and are only 
seen if the variable "Clipper" is true. This way, the program will execute in the dBase 
environment because the interpreter never encounters the Clipper specific code. The 
Clipper specific code will be executed in the compiled version, since the logical variable 
will be true. 

We used the logical variable "Clipper" to control this. 

For compiling, the Make utility that is distributed with Clipper was used to keep track of 
system dependencies. This Make utility works like other such utilities, where you create 
a file defining the system dependencies, and then the utility handles re-compiling only such 
modules as necessary, after changes have been made to the source code. A file called 
HLW.MAK contains the information needed by the Make utility. After changing 1 or 
more modules, you can use this command to ensure that the program is updated: 

MAKE HLw.MAK 

This will re-compile all necessary files, and link them together to form START.EXE, the 
main executable module. 

'dBase I11 Plus is a product of Ashton-Tate Corporation. 

'Clipper is a product of Nantucket Corporation. 
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23.2 MICROSOFT LinkeP 

The program modules were linked using the Microsoft Object Linker, Version 3.05. A 
linker response file, HLW.ARF, contains the required parameters to link the system. 
Therefore, you can link the system using this command: 

This will pull in all the necessary object modules and libraries needed to create the 
executable modules. 

233 SAYWHAT Screen Generator 

The screens were produced using the SAYWHAT?! screen generator. Using this program, 
screens are easily designed and then saved as files with a .SQZ extension. These screen 
files are distn'buted as part of the HLW system. The SAYWHAT?! memory resident 
utility VIDPOP.COM must be installed in memory before the HLW system main program 
(START.EXE) is loaded. As mentioned in Section 2.1, the batch file HLW.BAT, 
distributed with the system, loads VIDPOP.COM before START.EXE. It also removes 
VIDPOP.COM from memory when the user exits the system, so that the memory will be 
freed for use by other programs. 

When resident in memory, VIDPOP.COM traps interrupt 10H (which normally writes a 
character on the screen) and examines the output. To send commands to VIDPOP, the 
program first sends two signal characters of 255H. VTDPOP will recognize these 
characters and then interpret subsequent characters as instructions for itself. Therefore, 
this dBase statement tells VIDPOP to display the screen MAIN (line 44 in 
CONTROLPRG). 

?? chr(255) + chr(255) + "MAIN/" 

The two output bytes chr(255) signal VIDPOP that this is a command. The ' f  at the end 
of the screen filename is a terminator. CLIPPOP 
accomplishes the same purpose in the compiled Clipper environment. CLIPPOP outputs 
the 2 chr(255) bytes, then the rest of the test string that was passed to it as a parameter. 
CLIPPOP (based on similar modules distributed with SAYWHAT?!) is written and 
assembled with the Microsoft Assembler. The object module is linked with the other 
object modules to form START-EXE. 

The assembly language program 

*Product of Microsoft Corporation. 
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One other assembly language program, GETCHOICASM, is needed to work with 
SAYWHAT?!. GETCHOIC is distributed with SAYWHAT?!. Both the assembly 
language code and the object module are distributed. GETCHOIC handles obtaining the 
user’s choice from a moving bar menu. This object module is linked in with the other 
compiled modules to form STARTEXE. 

23.4 Microsof’# C Compiler’ 

Some auxiliary programs used by the system were written in the C computer language and 
compiled using the Microsoft C Compiler Version 5.0. The C source code for these 
programs is included with the Clipper source d e  in the disks that accompany this 
document. Two of the programs, HDISPLAY.EXE and DBPRINT.EXE are described 
in the following sections, since they are used extensively in the Quantities Database 
System. 

2.4 MISCELLANEOUS 

This section describes other miscellaneous tools and utilities used in the Quantities 
Database. 

2.4.1 HDISPLAY.EXE 

This program is used to display a text file on the PC screen. It allows the user to browse 
through the file using the arrow keys. The HLW program runs this program as an 
external program to display your reports on the screen, using Clipper’s RUN command. 
HDISPLAY allows you to browse through the data, rather than scrolling it off the screen 
where you would be unable to review parts you had already seen. The program was 
written in Microsoft C, and the source code is included with the source code for the 
Quantities system. 

To use this program, you would issue this command: 

HDISPLAY FIUENAMEZEXT [options] 

where FILENAME.EXT is any valid M>S filename and extension. HDTSPLAY first looks 
for a second file with the same name and an extension of .HDG. It uses this file as a 
heading, and the contents of this file are displayed across the top portion of the screen. 
The heading file can have at most 10 lines. Then the contents of the primary text file are 
displayed underneath the heading lines, filling up the screen. When the user presses the 
arrow keys to scroll the text file, only the bottom portion of the file is scrolled; the top 

’Product of Microsoft Corporation, 
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heading portion remains fxed. Creating a separate heading file avoids having to count 
lines and include page breaks during report generations, because it is all done after the 
database program has formatted the data lines for the report. 

The options for the HDISPLAY program are listed below. Each option must be followed 
by a space, and then a number, n. You must use lower case for the option letters. 

-h Heading option. The next lines will be considered the heading; they will be 
displayed on the top of the screen, with the remainder of the fde in a window 
below it. The heading part is not scrolled with the rest of the file. 

-1 Line length option. The line length will be n. If no line length is given, it will 
default to 80. 

-t Trash option. The first n lines will be discarded. 

2.4.2 DEPRINTXXE 

This utility program is very similar to HDISPLAY.EXE, described in the previous section. 
It is used to send text files to the printer rather than the screen. Like HDISPLAY, it 
looks for a heading file first, and displays the heading lines at the top of the page. It 
also numbers the pages. The program was written in Microsoft C, and the source code 
is included with the source code for the Quantities system. 

DBPRINT has the following options. Each option must be followed by a space, and then 
a number, n. You must use lower case for the option letters. 

-1 Line length option. The line length will be n. If no line length is given, it will 
default to 80. 

-p Page length option. The number of lines on a page will be n. If no page 
length is given, it will default to 57. This option is useful if you want to print 
reports in landscape mode. You can set the page length to be 44, and the heading 
will be correctly printed at the top of each page. 
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menu 
option 3 

~1 

3.0 MENUnOWCHART 

WSTESLCT 
Select the waste type; Immobilized 
(canisters) or interim forms 

Figures 1 and 2 outline the major procedures that correspond to menu options. Because 
there are so many options, the menu options are divided into two parts: the first figure 
contains the basic menu selections that can always be chosen. The second figure shows 
the query-specific menu options, which can only be chosen if the user has selected certain 
queries for menu option C that require additional user selections. 

I I 
I menu 

CONTROL option C 
Initialize variables, * 

display main menu, 
input user's choices 

I 

menu option A SITESLCT 

I Select the site 

GETQUERY 
Select which report. 
a report (such as photon spectra) that 
requires additional selections, branch 
to SEQ2 or PHOTSEQ to prompt user fo r  
necessary selections. 

If user chooses 

option D 

I I 

ODEVSLCT 
Select the output device; screen, 
printer, or disk file. 

I 
menu option S 

I I I 

SEQUENCE 
Do procedures Siteslct, WsteSlct, 
and GetQuery in sequence 

menu option R - 

r 1 

RUNRPT 
Produce the desired report; send it 
to user's chosen output device 

Figure 1. Procedures for Bask Menu Options 
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menu option E 
~ 

CASESLCT 
Select the ORIGEN2 case 

I 
I 

ISOSLCT or PHOTSLCT 
Select one particular Select a group 
isotope or a group of of isotopes 
isotopes for photon sp. 

CONTROL 
Initialize variables, 
display main menu, 
input user's choices 

menu option H 

Figure 2. Procedures for Query-Specific Menu Options 
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4.0 DATA FZLE STRUCTURES 

This section will explain how the data files are organized in the HLW system. There are 
basically two different arrangements for the data included in this system. 

1. Text files that are similar to a printed table on disk. 

2. dBase III format data files (extension of DBF) that contain the ORIGENZ 
generated data. 

The next 2 sections explain each of these organizations. 

4.1 TEXT J?ILE TABLES 

The text files are tables taken directly from the Characteristics Report. When the user 
chooses a particular menu option, the program locates the corresponding text file and 
displays it on the screen or sends it to the printer or disk file, according to the user’s 
selections (See section 5.3, REPORT PROCEDURES, for more information about how 
the programs work). These text files cover the Data Requested menu options 1-7 and 10 
for immobilized waste forms, and all Data Requested menu options €or interim waste 
forms. 

This is a slightly unusual procedure for a database system, but we felt it was the simplest 
and best way to include the data. The high level waste data in the report was already well 
organized in these formatted tables. For the most part, it was small amounts of different 
types of data. This did not easily lend itself to the classic relational database model. We 
felt that it would not be cost effective to break down the already formatted tables into 
data base files, and then write programs to re-construct the tables. It seemed better to 
just incorporate the tables as text files. Since the tables had already been typed on a 
word processor for the DOE report, we were able to convert these tables into DOS 
format standard ASCII text files. It was then fairly simple to write programs that would 
select the correct tables according to the user’s selection for Site, Waste Form, and Data 
Requested. 

A naming convention was used to identify these text files. 

1. The first 2 characters identify the waste form. MB --> Immobilized waste form, 
NT --> Interim waste form. 

2. The third character identifies the number of the data requested menu option. 
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3. The next 3 or 4 characters identify the high level waste site. 

wVDP--> West Valley Demonstration Plant 
SRP --> Savannah River Plant 
HANF'--> Hanford 
INEL --> Idaho National Engineering Laboratory 
DEF --> All defense sites (SRP, HANF, INEL) 
ALL --> All sites 

4. h extension of TAB. 

For example, a file name MB1SRP.TAB contains the table for Immobilized Waste, Data 
Requested menu option 1 (Description of Canisters and Waste Forms) for the site 
Savannah River. 

4.2 dBASE HI FORMAT DATA FILES 

dBase 111 format data files are used for the Data Requested menu options 8 and 9 for 
Immobilized Forms waste. These files contain the data calculated by ORIGEN2 for the 
curies, watts, alpha curies, grams, and photon emission spectra for the different isotopes 
contained in the canisters of high level waste. This data fits very readily into standard 
data files. The program selects the pertinent data and formats it into an output table 
according to the user's choices for Site, Isotopes, Decay Time, and Units. 

The basic organization of the main files will explain much of the data contained in the 
system, and why the files are organized as they are. The detailed listing of fields following 
this explanation will serve as a complete reference. Three of the files, ORIGEN.DBF, 
ORITOT.DBF, and PHOTON.DBF are very similar. 

Each record in the ORIGEN file contains the values for one particular isotope from one 
site, for one output case, for one unit (curies, watts, alpha curies, or grams), at 24 
different decay times. A sample record looks like this: 

SITED: HANF 
OCASE: 
UNITS: C 
ACTIVATION: A 
ISOTOPE: U234 
ZNUM: 92 
Y R O :  1.750E-05 
YR1: 1.877E-OS 
YR2: 2.010E-05 
YR5: 2.416E-05 
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This shows the calculated curies (units = 'C') for the isotope U234 from the site Hanford 
at all the different decay times. We have only included four of the decay times, to keep 
things short. There is only one ORIGEN case for Hanford, the maximum radioactivity 
case, so the field OCASE is blank (There are two ORIGEN cases for the West Valley 
site, and only one case for all the others). Similar records would exist for all the other 
isotopes for all the other sites. In addition, s k h r  records exkt for the same isotopes 
with different units, such as grams or watts. The isotopes are included in this data only 
if the value for that unit is above a certain cutoff value, that is, if at any time it 
contributes ??% or greater of the total for that decay time. Therefore, it is possible to 
have records for certain isotopes with some units and not for others. For example, we 
might have an isotope present with the units of curies, since it is highly radioactive, but 
this isotope is not present with the units of grams, since it does not contribute significantly 
to the total weight. 

The ACTIVATION field identifies to which activation group this isotope belongs: 
activation products, actinides and daughters, fission products, or all isotopes. This is used 
when the program needs to list all the isotopes in this activation group. The ZNUM field 
gives the atomic number for this isotope. This is included so that, by indexing the file on 
ZNUM, the output tables will list the isotopes by atomic number rather than 
alphabetically. 

The ORITOT file is very similar. It contains only the totals for the different sites, units 
and activation groups, so there are only a few records per site. The totals are pre- 
calculated and stored in this file so that the system will be able to show the data to the 
user more quickly. 

The PHOTON file is also very similar. In place of the ISOTOPE field, it has the 
SPECTRUM field, which contains the value of the average photon energy. For each site, 
ORIGEN2 case, and activation group, there are 18 records, giving the 18 different average 
photon energies. The UNITS field is set to 'P' for photons. 

The following paragraphs describe each data file used in the HLW system. 

ISOTOPEDBF 

Contains the different isotopes for each site. It is used to show a list of available isotopes 
when the user wants to see 1 specific isotope. 
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MDEX NAME 

ISOTOPE 

INDEXED ON 

SITEID + OCASE + STR(ZNUM,3) + ISOTOPE 

0RIGEN.DBF 

Contains the curies, watts, grams, and alpha curies for all isotopes for each of the 4 high 
level sites. 

FJELD NAME TYPEBEE DEFINITION 

SITEID c4 Identifies which site 
OCASE c1 Identifies which ORIGEN case 
UNITS c1 C--> Curies, G--> grams, W--> 

Watts, A-- > alpha curies 
ACTIVATION c 1  Which group of isotopes. 

V-- > Activation products, 
A--> Actinides and daughters, 
F--> Fission products 

ISOTOPE c7 Isotope name 
ZNUM N3 2 number for isotope 
Y R O  c9 Value at year 0 -- time of 

YR1 c9 Value at 1 year after immobilization 
YR2 c9 Value at year 2 
YR5 c9 Value at year 5 
Y R l O  c9 Value at year 10 
YR15 c9 Value at year 15 
YR20 c9 Value at year 20 
YR30 0 Value at year 30 
YR50 c9 Value at year 50 
YRl00 c9 Value at year 100 
YR200 c9 Value at year 200 
YR300 c9 Value at year 300 
YR350 c9 Value at year 350 
YR500 c9 Value at year 500 
YR10o0 c 9  Value at year 1,OOO 
YR1050 c9 Value at year 1,050 
YR2K c9 Value at year 2,OOO 
YR5K c9 Value at year 5,000 
YRlOK c9 Value at year 10,000 
YR20K c9 Value at year 20,000 

............................................... ............................................... 

immobilization 
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YRSOK 
YRlOOK 
YRSOOK 
YRlOOOK 

c9 
c9 
c9 
c9 

Value at year 50,000 
Value at year 100,OOO 
Value at year 500,000 
Value at year 1,000,000 

INDEX NAME INDEXED ON 

ORIGEN SITEID + OCASE + UNITS + ACTIVATION + 
STR(ZNUM,3) + ISOTOPE 

ORITOT,DBF 

Contains total values of curies, watts, grams, and alpha curies €or each site for each 
different activation groups. The structure is identical to ORIGEN-DBF, except that there 
is no Znum field. The isotope field is always set to 'TOTAL". 

INDEX NAME INDEXED ON 

ORITOT SITEID + OCASE + UNITS + ACTIVATION 

PHOTON.DBF 

Contains the photon spectra for each site for each different activation groups: activation 
products, Actinides and daughters, fission products, and total of all isotopes. The structure 
is identical to ORIGEN.DBF, except that there is no Znum field or Isotope field. Instead 
of Isotope, there is a field called Spectrum, which contains the mean value. 

MDEX NAME INDEXED ON 

PHOTON 
PHOTOTAL, 

SITEID + OCASE + ACTIVATION + SPECTRUM 
SITEID + OCASE + SPECfRUM + ACT'IVATION 
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5.0 PROGRAMS 

This section will provide a high level explanation of the d e  in the HLW system. The 
first four sub-sections will describe the Clipper source code. The final subsection, 5.5, will 
cover the batch file and programs used to install the system. A complete listing of all 
code is given in Appendix k 

5.1 MAJOR CODE FILES 

The source code for the HLW system is organized into 3 files: START.PRG, 
CONTROLPRG, and NOTZLIB-PRG. The files START and CONTROL are fairly small 
and contain only one subroutine, or procedure. Execution begins in the module START. 
START initializes global variables and branches to CONTROL CONTROL opens all the 
database files. Then it sets up a loop which displays the main menu and inputs the user’s 
selections, branching to the appropriate procedures based on the user’s selection. This 
continues until the user enters an ’X’ to exit the system. 

NOTZLIB contains all the other procedures of the system. The procedures were 
combined into one file for convenience in keeping track of the code. The file was named 
after Karl No@ head of the Characteristics Data Base program. The procedures can be 
roughly,divided into two groups: procedures that handle the menus and procedures that 
produce the reports. These two activities will be covered in the following sections. 

5.2 MENU PROCEDURES 

The basic menu procedures are shown in the diagram in section 3.0. For the most part, 
these procedures are short and simple. They display a list of choices on the bottom half 
of the screen, and input the user’s choice. Then they call the procedure WRITEIT to 
display the new choices on the main menu screen. 

The menu procedures ensure that the user has entered valid responses, so that a valid 
query, or report, is always defined. Each menu routine checks the user’s input and 
requires a valid response. There are two advantages to this procedure: 

1. The user is prompted for a valid response immediately after a change in 
selections requires changes in other selections. This lets the user see 
instantly what needs to be changed and why it requires changes, as a result 
of his previous action. 

2. The reporting procedures do not need to check for valid selections, since that 
has already been done. 
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To define a report, the user has to select a Site, a Waste Type (Immobilized or Interim 
Forms), and a Data Requested (a query). The available queries vary according to the 
values for Site and Waste Type. For example, there are four choices for Savannah River 
interim waste forms. There are nine choices for immobilized waste. 

Suppose the user had chosen the Savannah River site, an Immobilized Waste Form, and 
Data Request Number 6 (Cumulative average radioactivity and thermal power per 
canister). Then, if he changed the site to West Valley Demonstration Plant, the Data 
Requested number 6 would no longer be valid, since that query is not available for West 
Valley. He would then be prompted for a new value for Data Requested, so that the 
defined report would be valid. 

Keeping a valid query definition is accomplished by checking the query after any change 
in Site or Waste Type. If either of these items are changed, logic in the routine 
CONTROL will check to insure Data Requested value is available for the current values 
of Site and Waste Type. If the query is not available for that Site and Waste Type, the 
program will call the GETQUERY routine, and force the user to select a valid query. 

Also, if the user chooses Data Requested option 8 (Radionuclide content) or 9 (Photon 
spectrum), he will be prompted for the necessary additional selections, so that a valid 
query will be completely defined. This is done by the routine GETQUERY. For Data 
Requested option 8, GETQUERY will call the routine SEQ2, which will in turn call 
CASESLCI' (select the ORfGEN2 case, if the site is West Valley), ISOSLCT (select the 
isotope), DEGr'SLCI' (select a set of decay times), and UNITSLCT (select the units). 
For Data Requested option 9, GETQUERY will call the routine PHOTSEQ, which will 
call PHOTSLCT (select the group of isotopes) and DECYSLCI' (select a set of decay 
times). 
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53 REPORTPROCEDURES 

Figure 3 shows the major procedures used to produce the  reports .  

RUNRPT 
Select appropriate text  f i l e  
or c a l l  procedure to create 
report.  Direct output to  
screen, pr inter ,  or f i le .  

Prepare heading f i l e ,  Prepare heading f i l e ,  

for group of 

Figure 3. Major Reports Procedures 

The procedure RUNRPT is the central procedure called to produce the reports. It calls 
the appropriate routines to produce the reports (if necessary) and then sends the 
formatted report file to the chosen output destination as follows: 

1. If the output destination is the screen, the utility HDISPLAY (explained in 
Section 2.4.1) is used to display the report on the screen. 

2. If the output destination is the printer, the utility DBPRINT (explained in 
Section 2.4.2) is used to send the report to the printer. 

3. If the output destination is a disk file, the report is copied to a file of that 
name. 

As explained in Section 4.1, many of the reports are preformatted text files. In these 
cases, it is not necessary to produce a report, only to select the correct file and send it to 
the appropriate output device. For these reports, RUNRPT constructs the filename from 
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the user's selections according to the naming convention described in Section 4.1. Then, 
using macros, this f i l e m e  is directed to the selected output destination. No, additional 
routines need to be called. 

The HLW system must format reports from data in the database files for two queries: 
Radionuclide Content and Photon Spectra. RUNRPT calls the procedure NU@LRPT for 
the first query, and calls PHOTRPT for the second one. These procedures are very 
similar. They produce a formatted text report in a file by using the alternate file feature 
of Clipper. Then, after the report is completely generated, RUNRPT directs the file to 
the selected output device, just as it does with the pre-formatted text files. 

For the query on Radionuclide Content (Data Requested option number 8 for 
Immobilized Waste Type) RUNRPT calls the procedure NUCLRPT. NUCLRPT 
initializes some variables, formats the page heading (calls the procedure H W I N G ) ,  and 
then calls one of these procedures, according to the user's selection for Isotopes. 

ISOlRPT -- report on 1 particular isotope 
ISOGRPT -- report on a group of isotopes, such as Activation Products 
ISOTRPT - report on the total of all isotopes 

These 3 procedures are quite straightforward. They locate the data in either the ORIGEN 
datafile or the ORITOT datafife, and format output lines with the vaiues at the chosen 
decay times. 

An interesting technique is used to accommodate the decay times. Users can choose a 
set of decay times. For example, one set is 0, 1, 2, 5,  and 10 years. The corresponding 
data fields for the values at these years are Y R O ,  YR1, YR2, YR5, and YR10. We set 
variables equal to these field names, such as this. 

Then we can obtain the value of the field by using the macro operator (&). For example, 
suppose the field Y R O  contains the value "1.50E-01", and VAL1 is equal to '71lRO". Then 
&VAL1 is equal to "1.502E-01". Therefore, we set up these variables equal to the 
appropriate field names according to the currently chosen set of decay times. Then the 
following code statement will select the appropriate values (line 106'7 in NOTZLIBPRG). 

line = Origen->isotope + I' 'I + &Val1 + It + &vd2 + " 'I + &va13 +; 
l1 'I + &va14 + + &va15 + " I' + &mi6 

The procedure PHOTRPT is very similar to NUCLRPT. It produces the report on 
Photon Spectra. It initializes variables, formats the page heading (calls HEADING) and 
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then calls the procedure PHOTGRPT to produce the report on the user's selected group 
of isotopes. PHOTGRPT is similar to ISOGRPT. It locates the data in the photon 
datafile and formats output lines, using the Same macro technique for the decay times. 

5.4 OTHER CODE CONSIDERATIONS 

5.4.1 FIXNDXPRG 

Fixndx.prg is a short program that contains the d e  used to create all indices used in the 
HLW system. It can be compiled and linked to form a separate executable module, 
FIXNDX.EXE. You can run this program at the DOS prompt to re-set all the indices. 
This is useful in system development if you are using different test database files and need 
to quickly set up indices for a different test system. 

5.4.2 WRITEIT Procedure 

This procedure is in the file NOTZLIB.PRG. It is used to update the main menu screen, 
by displaying the current selections. All updates to the menu screen are done through this 
procedure. The other menu selection procedures call WRITEIT with the new text to 
display, but not the screen location where it is to be displayed. W R I "  alone contains 
that information. This organization is very useful because it is then easy to change the 
screen layout, and we only have to update the screen coordinates for the displayed items 
in one procedure, rather than having to change screen coordinates in several different 
procedures. 

5.43 Operation on a Two Floppy System 

The HLW system will work on either a computer with only two floppy disk drives or a 
computer with a fixed disk. In the case of the fixed disk, the entire system is copied into 
a subdirectory and the system operates from that subdirectory (see Section 5.5 for 
information about installation). Working on a two floppy disk system is more difficult, 
since the program and data requires three diskettes (360K each). We need some way 
to fmd the data files on another disk drive, and some way to check that the appropriate 
disk is in the second disk drive. If the appropriate disk is not in the drive, the user is 
prompted to switch disks. The problem is solved by including special "mark" files on the 
different disks. 

The HLW system is distributed on three disks that contain the following files. 

DISK 0 (PROGRAMS) -- Executable module, screen files, flopdisk.mrk 

DISK 1 (DATA DISK 1) -- Origen.dbf, Oritot.dbf, datal.mrk 
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DISK 2 (DATA DISK 2) -- Table text files, data2.mrk 

(This includes only the major files; it is not a complete listing.) 

To use the HLW system on two floppy disks, put Disk 0 into the A floppy drive and Disk 
1 into the B: floppy drive. When the program begins, it checks the default drive (in this 
case A )  for the file FLOPDISKMRK. I€ it finds this file, it assumes the use of a two 
floppy disk system, since the file FLOPDISKMRK is deleted when you install the program 
onto a k e d  disk using the INSTiULBAT fde. The program then sets the glubal variable 
"DRIVE" equal to "B:", and the global logical variable ''FLOPPY'' to true. The program 
will look for all data files on the B: drive by concatenating the variable "DRIVE" as a 
macro to data references. For example, when the program wants to open ORIGEN.DBF, 
it uses this command. 

use &DRIVE.ORIGEN 

which will expand to this command. 

use B:ORIGEN 

If the program cannot find the file FLOPDISKMRK on the default drive, it sets the 
variable "DRIVE" equal to a null string, and the logical variable "FLOPPY to false. 
Then, the macro expression &DRIVE has no value, and the data references will evaluate 
to the current default drive. 

The two files DATALMRK and DATA2.MRK solve the second problem, that is, making 
sure that the correct data disk is in the B: drive. These two files are: on Disk 1 and Disk 
2, respectively. They are very small files that serve to "mark" which data diskette. It is 
immaterial what they contain. When the program needs to refer to some data file on the 
disk and the variable 'FLOPPY" is true, it will check for the presence of the appropriate 
mark file, either DATALMRK or DATA2.MRK. If the file is not found, the program will 
prompt the user to change data diskettes and then press any key. After the user's 
keystroke, the program will check for the mark file again, in case the user did not actually 
insert the correct disk. This process continues until the mark file is found. Then the 
program will continue its operation. 

5.5 INSTAUATION PROGRAMS 

INSTALI-BAT, a DOS batch file, is used to install the HLW system onto the user's hard 
disk. To instail the system, the user places the first distniution diskette in one of his 
floppy drives and issues the following command. 
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INSTALL C 

where ''C' is the letter of the hard disk where he wants to install the database. It can be 
any letter that denotes a disk drive. The batch file accepts the disk drive argument with 
a colon (such as "C?) or without it. 

Basically, INSTALL.BAT is a straightforward batch file. It makes a subdirectory called 
HLWD on the specified hard disk, and copies the contents of the distribution diskettes 
into that subdirectory. A batch file to start up the system, HLW.BAT is installed in the 
directory above the HLWD subdirectory. 

In addition to the above basic operations, INSTALLBAT checks if the current directory 
on the specified disk drive is the root directory using the program CHKROOT.EXE 
(written in C). If the directory is not the root, then CHKROOT asks the user if he wants 
the new software appended into the current directory. If the user answers yes, then a 
subdirectory named HLWD will be created under the current directory, and the HLW 
system installed there. If the user answers no, then the subdirectory HLWD will be 
created under the root directory, and the HLW system installed there. This provides 
added flexibility in installing the system. 
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coBpAoL.PRn Controls user salections. Initially, runs the Sequence * 

program which sequences through all selections. * 
&era u.01: can indicate which item he wants to change, and the program * 

* b r a n c h  to tha appropriate routina(s). Finally, if t h e  user selects 'x'* 
tho program will ask for confinnation, then exit. * 

Thmn sets up a l o o p  

***.******e**tt*tmt****tt.*tt..t****~**f************************n****~****** 

net talk off 

* Indicates Af the origen screen, with additional choices, is displaylnd 
orgflag - .f. 
* Indicatea if the photon screen, w i t h  additional choices ,  is display& 
photflag - .f. 
sr1eCt 1 
uae Ldrive.origen index 6drive.origan 
"sel6ct 2 
*NO photon index photon 
select 3 
use isotope index isotope 
select 4 
use &drive.oritot indax &drive.oritot 
select 1 

Q 0 , O  clsar 
*run loador main 
if clipper 

else 

endl f 

.___ - - -_ - - _ _  __  
call ClipPop with "Hainn 

77 chr(255) t chr(255) + gMAIN/m 

do Refresh 
do soqusnce 

do uhila .T. 

LL put defaults on screen 

PIRALAHS=*R' 
(1 17, 0 clou 
6 15,23 get FII€&LWB picture '1' 
READ 

do case 

S i t e  
cane PIHALAHS*'hf 

oldsite * site 
do sitoS1ct 
do writaIt with "S', aitetxt 

* If origrn queries have bean chosen, n e 4  to check i f  o i t e  has changed 
* to or frol WDP 

if (site - 1) 
if (oldsite site .and. [squary. - 8 .or. squruy - 9)) 

do C a M B l c t  
do WrlUIt V i a  *C", C M e t Y t  

1 
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72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
t06 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
12 1 
122 
123 
124 
125 
126 
127 
128 
129 
130 
13 1 
132 
133 
134 
135 

end i f  
else 

if ( o l d s i t e  - 1 .and. (squery - 8 .or. squery - 9)) 
s e t  c o l o r  t o  v + / t q  
casetxt - a o c e t r t  
do Wrlte I t  v i t h  .ew, casetxt 
tcase - 
set color to n h g  

endif  
endif  

q e r r  - .f. 
i f  (wastn - 1) 

do case 
case sits = 1 

i f  squery - 5 .or. squery - 6 

end i f  
q e r r  - .t. 

c a m  s i te  - 2 
if squery - 5 

q e r r  - .t. 
endl f 

cas. si te  - 5 
i f  .Quary 2 

q e r r  - .t. 
endif  

cas. site - 6 
i f  squery 2 

q a r r  - .t. 
endif  

endcase 

If (s i te  > 4 .and. squery >- 2 )  

end1 f 

else LL Inter im form vae te  t y p  

q e r r  - .t. 
endif  
i f  ( q s r r )  

querytxt  - '*** Hust be re-defined f o r  t h e  Waste Type" 
do WriteIt with "_"-,querytx+ 
do Getpuery 

endif 

* Waste type  
c a s e  PINA.LANS='B' 

prevWste = waste 
do w s t e S l c t  
i f  ( ( o r g f l a g  .or. phe t f l ag )  .and. waste - 2 )  

if ( c l i p p e r )  
call ClipPop with 'Display Page 1' 

else 

e n d i f  
7 7  chr(255) t chx 

7 "  
do refresh 
o rg f l ag  - . f .  
pho t f l ag  - . f .  

do w r i t e I t  vith V', 
else 

endif  

255) t 'DISPLAY PA- 1/" 

vtxt 

136 * I f  t h e  Waste rype has changed, naed to also chaags Data Requested 
137 i f  v m t e  0 prevWsu 
138 queryon  - '*** Hust be re-defined f o r  tho Waste Type" 
139 do WriteIt v i a  gD',querytx+ 
140 do GetQuery 
141 andif  
142 
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143 Query -- different options if immobilized or interin waste type 
144  case BIWJANB-'C* 
145 do QetQuery 
146 * Output devico 
147 case PIRASANS-'D' 
148 do ODevSlct 
149 do writest with cdtxt  
150 
151 * Case (Average or Max. Only appropriate for Immabilized waste, queries 
152 * 8 and 9, if eitr"WMP" 
153 
154 case FINAIAUS-*E' 
155 if (orgflag .and. site - 1) 
156 do casrr9lct 
157 do vriteIt with "C', casetxt 
158 else 
159 If (photflag .and. site - 1) 
160 do caseSlct 
161 do WriteIt with 'C", casetxt 
162 e l m  
163 if (photflag .or. orgflag) 
164 @ 19,lO say There are no other choices for aase for this site." 
165 else 
166 
167 erndl f 
168 wait 
169 endif 
170 endi f 
17 1 
172 * Isotope -- only appropriate for origen queries 
173 case PINAI&IS-'P' 
174 if (orgflag] 
175 do iso8lct 
176 do vriteIt with "I". isotxt 
47 7 else 
178 if ( photf lag) 
17 9 do PhotSlct 
180 Bo WriteIt with "I", photxt  
181 else 
182 Q19,lO say "Please  select one of the optima indicated." 
183 wait 
184 endif 
185 endif 
186 
187 * Decay t b m  -- only appropriate for origen queries 
188 C M ~  PINALl4NS-'G' 
189 if (orgflag .or. photflag) 
190 do decySlct 
191 do writeIt with "T", decytxt 
Is2 el- 
193 (819,lO say *Please select one of the options indicated: 
194 wait 
195 endt f 
196 
197 * Units -- only appropriate for origen quarierr 
198 cas. FIISALIWS='B* 
199 if (orgflag) 
200 do unIt9lct 
201 do writeIt with 'U", unitact 
202 0190 
203 @19,10 say " P l e a s e  select o m  of the options indicated.w 
204 wait 
205 endlf 
206 
207 * Run the report 
208 case PI!?ALANS-'R' 
209 do RlR?RPl' with IBanm 
210 if (orgflag) 

212 call ClipPop w i t h  "Main" 
2 13 

819,lO say 'P lease  select one of the optionn indicated." 

211 if (CliPprr) 

call ClipPop with 'PI11 Page 1" 

3 
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call clippop with "Otigen" 

77 chr(255) + chr(255) t "MAIN/" 
77 chr(255) + chr(255) + "PILL PAGE 11' 
77 chr(255) t chr(255) t "ORIGEN/" 

else 

endif 

do refresh 
do refresh2 

if (photflag) 
else 

if (clipper) 
call ClipPop with "Main" 
call ClipPop with " P i l l  Page 1" 
call ClipPop with "Photon" 

77 chr(255) t chr(255) t "HAIB/" 
77 chr(255) t chr(255) t "PILL PAGE 1/" 
77 chr(255) + chr(255) + 'PEOTON/' 

else 

endif 

do refresh 
@ 8, 43 say casatxt 
@ 9,47 say photxt 
@ 10,49 say decytxt 

if (clipper) 

else 

endif 
do refresh 

else 

call Clippop with Vain' 

77 chr(255) + chr(255) + "MAIN/' 

endif 
endif 

* Sequence through a l l  choices 
case PINALANS-'S' 

do sequence 

case PINAl.ANS-'X' 
theanswer 'N' 
@ 19,29 say 'EXIT SYSTEn SELECTED 1 '  
@ 21,ZO aay 'Do you wish to end this seasion (Y/?l)?'  get theanewer 

read 
If theanswer-'Y* 

endif 

@ 19.10 say 'Pleaae aelact  one of the options indicated.' 
@ 21,15 say I '  

wait 

picture ' I ' 

exit 

othewiae 

endcase 

enddo 

close databasee 
close alternate 
return 

4 
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1 
2 
3 
4 
5 
7 
8 

9 
LO 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

3 1  
32 
33 
34 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 

,3 5 

echo o f f  
cls 
i f  . - 81. goto Xrrl. 
echo GanvH/DRIIL 

echo 
echo This i n s t a l l a t i o n  procedure w i l l  transfer t h e  High Level Waste 
echo Database Syatsuu frolo floppy d i sko  t o  a hard disk. 
echo . 
echo The hard d i s k  you have s e l e c t e d  is drive-  
echo . 
echo If t h e  d r i v e  letter is W O T  correct, hold down C t r l  and p r e s s  C t o  abort 
echo t h e  i n s t a l l a t i o n .  
echo You w i l l  then be asked i f  you want to terminate  t h e  batch f i l e ,  press Y. 
echo . 
echo I f  t h e  d r i v e  letter is corrwt, then 
pause 

High me1 Radioact ive Waste Personal  ccpnputar Databaae system 

21 

C h W t  $1 
i f  e r r o r l e v e l  1 go to  Done 

chkArg %1 
if e r r o r l e v e l  1 goto Colon 

copy EiLw.bat 21: 
od %1:8L!m 
copy *.* %l:hlwd 
d e l  Ol:hlwd\flopdisk.mrk 
echo w v e  t h e  Eigh Level Waste Database Programs Disket te ,  and i n a e r t  
echo the Bigh Level W a s t e  Database D a t a  t l  Di ske t t e  i n  the floppy dr ive.  
paum 
copy *.* O1:hlwd 
echo Remove the High Level Waste Database D a t a  #I Disket te ,  and insert 
echo t h e  Bigh Leveil Waste Database Data #2 Diske t t e  i n  the f loppy d r ive .  
pause 
copy *.= 2l:hlwd 
goto N e x t  

rem come h e r e  i f  argument had a colon -- same as above b u t  l eave  off ':' 
:Colon 
copy HLW.bat I1 
lnd tlHLWD 
copy *.* Olhlwd 
d e l  2lhlwd\flopdisk,mrk 
acho Remove the High Level Waste Database Programs Disket te ,  and i n s e r t  
echo the High Leva1 Waste Database Data &l Diske t t e  i n  the floppy drive. 
pause 
copy *.* Olhlwd 
echo Remove the Eigh Level Waste Databnae Data tl Disket te ,  and insert 
echo t h e  Bigh Level Waste Database D a t a  12 Diske t t e  i n  t h e  floppy dr ive .  

w-0 
copy *.* Uhlwd 

: Har t  
echo . 
echo The i n s t a l l a t i o n  is now completa. You msy raaove t h e  f loppy d i s k  from 
echo t h e  d r ive .  A batch file named ELW has been placed i n  t h e  c u r r e n t  

6 echo. 

58  echo d i r e c t o r y  of y o u  f lxed  disk.  You aray run t h e  Eigh Level Waste 
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echo Database system by typing B L W  when you are in that directory. 
echo . 
echo Qcd Luck1 
goto Done 

:Err1 
echo You must indicate the letter of your hard d i s k .  
echo hard disk letter is C, you would enter the command 
echo INSTALL C. Please s t a r t  o v e r .  
goto Done 

For example, if your 

:Done 
echo . 

6 



APPENDIX A - PROGRAM LISTINGS 
NOTZLIB.PRG 

7 

1 
2 
3 
4 
5 
6 
7 
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9 
10 
11 
12 
13 
14 
15 
16 
17 
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21 
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29 
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50 
51 
52  
53 
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69 
70 

.31 

48 

5 e  

procadura SQUlWcE 

do siteslct 
do writoIt with "Sa, Site- 
do wot&lct 
do writaIt with "W", wtxt 
do GayZuery 

return 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* Seq2 -- sequtancea through the additional choices for origen data; * 
* isotope, decay time, and units. * 
***************~*********************4**********~************************** 

procedure Seq2 

if (clipper) 
call ClipPop with "Mainw 
call ClipPop with "Pill Page 1" 
call ClipPop with "Origen' 

Pi' chr(t55) t chr(255) + 
77 chr(255) t chr(255) + "FILL PAOIZ l/" 
?? chr(Z55) + chr(25S) + 'ORIcEar/" 

else 

andi f 

*run loader origen 
do rafrsah 

orgflag - .t. 
photflag = .f. 
If (site - 1) 66 West Valley 

do CaamSlct 
i f  (debug) 

@ 21,o clear 
@ 21,lO say "After CaseSlct. casetxt: " + casetxt 
wait 

andif 
do WritaIt v i t h  "C", casetxt 

tcase .I " " 
casetxt - nocstxt 
do WriteIt w i t h  mC", nocetxt 

else 

6& Mesaage saying only 1 casta 

endif 
do isoelct 
do wrfteIt with 'I", isotxt 

do vriteIt with *T", decytxt 
do uniwlct 
do vriteIt uith 'U", unitxt 

do deCyalCt 

return 

procedure PhotSeq 

i f  (debug) 
@ 21,o clear 

wait '* to dluany 
8 21,10 M Y  *In Photseq. About +o pop ocr6ens." 

endif 
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if (CliPP-1 
call ClipPop w i t h  "Kain" 
call ClipPop with "Pill Page 1. 
call ClipPop with "Photon" 

77 chr(255) + chr(255) t "MAIR/" 
77 chr(255) + chr(255) t "PILL PAGE 11" 
77 chr(255) t chr(255) t "PHOTOIP/" 

elas 

endi f 

*run loader photon 
do refresh 

photflag = .t. 
orgflag = .f. 

if (site = 1) 66 West Valley 

@ 21,O clear 
@ 21,lO say "In PhotSeq. Site 1, about to call CaseSlct." 
wait In to dummy 

do CaseSlct 
do WriteIt with "C", cametxt 

tcacle - 
casetxt = nocstxt hh Message saying only 1 case 
do WriteIt with "C", nocstxt  

if (debug) 

endif 

else 

endi f 

do PbotSlct 
do vriteIt with "I", photxt 
do decySlct 
do writeIt with "T", decytxt 

return 

procedure eiteslct 

set color to n/bg 
@ 17,O clear 
@ 17, 1 say ' (A . )  Select the Site: ' 

@ 18,5 say ' 1. ' 
@ 19,5 say 2. ' 
Q 20,5 say ' 3.  ' 
@ 21,s say ' 4. ' 
@ 22,5 say 5. * 
@ 23,5 aay ' 6. ' 

@ 18, 9 may clltetxtl 

@ 19, 9 say eitetxt2 
@ 20, 9 say sitetxt3 
@ 21, 9 say mitetxt4 
Q 22, 9 say m i t e w 5  
@ 23, 9 say sitetxt6 

choice - 0 
@ 24, 1 say 'Enter your selection (1-6):' 
set color to w+/bg 
do while choice = 0 

@ 24,30 get choice picture '9' range 1,6 
read 

enddo 

8 



142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
16 1 
162 
163 
164 
165 
166 
167 
168 
169 
170 
17 1 
17 2 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 

201 
202 
203 
204 
205 
2 06 
207 
208 

209 
2 10 
2 11 
2 12 

APPENDIX A - PROGRAM LISTINGS 
NOTZLIB-PRG 

choicechr  e t r ( c h a i c e , l )  
sits - choice 
sitlrtxt * s i t a t x f l c h o i c e c h r  
@17,1 c l e a r  

r e t u r n  

procedure wsteSlc t  
* 

set color to n/bg 
@ 17, 1 say '(B.) S e l e c t  the Waste Type:' 

@ 18,5  say ' 1. ' 
4 19,5 say  ' 2.  ' 

@ 18, 9 say  vtxtl 
@ 19, 9 say e t 2  

choice = 0 
@ 24,  1 say 'Enter your s e l e c t i o n  (1-2):' 
set c o l o r  to vt/bq 
do v h i l e  choice  - 0 

@ 26 ,30  g e t  choice p i c t u r e  *9* range 1,2 
read 

enddo 

choicechr  - o t r ( c h o i c e , l )  
waste = choice 
w t x t  - wtxchchoicechr 
@17,0 clear 

return 

procedure DW3lct 
* 

set color to n/bg 
@ 10,o clear 
franm - chr(205)  
if ( c l i p p e r )  

elm 

e n d i f  
@ 11, 1 say ' ( C . )  S e l e c t  t h e  D a t a  Requested f o r  ' + e i t s t x t  t ':' 

@ 12.4 u y  ' 1. ' 
@ 13,4 say ' 2. ' 
@ 14,4  say * 3. ' 
B 15.4 may ' 4. ' 
@ 16,4 sap ' 5. ' 
@ 17,4 say  * 6. ' 
@ 18,4  say  ' 7 .  ' 

@ 10,0,10,79 bax frame 

Q 10,O t o  10,79 double 

@ 19.4 eay ' 8. * 
@ 21.4 u y  9. ' 
0 22,4 say '10. ' 

P 12, 8 8ay 'Physical  d e s c r i p t i o n  of c a n i s t e r s  and va8te form' 
@ 13, 8 say 'ffurnber of caaistus p r o d u d  VS. y u u a '  

9 
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2 13 
2 14 
215 
216 
2 17 
2 18 
2 19 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
347 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 

@ 14, 8 say 'Maximum radionuclide content per canister at fill time' 
@ 15, 8 say 'Maxhum radioactivity and thermal power per canister vs. decay time' 
@ 16, 8 say 'Average radioactivity per canister by year of production. 
@ 17, 8 say "Cumulative average radioactivity and thermal power per canister by year" 

@ 18, 0 say 'Chemical composition' 
@ 19, 8 say 'Radionuclide content (grams, total curies, alpha curies, watts)' 
@ 20, 8 say 'per canister vs. decay time' 
@ 21, 8 say 'Photon spectrum per canister vs. decay time' 
@ 22, 8 say 'Calculated integrated heat release per canister vs. decay time' 

* Special case. 
* only choose query number 2 
prompu3ag - 'Enter your selection ( '  
promptcol = 31 

do case 

If user has selected multiple sites (sit-5 or 6), he can 

case site = 1 
@ 23,l say ' ¶ * *  Items 5 and 6 are  not selectable for + sitetxt 
prompWg = prompwag + '1-4,7-10):' 
promptco1 - 35 

case site - 2 .or. site - 4 
@ 23,l say ' ¶ ¶ *  Item 5 is not selectable for ' + sitetxt 
pramptUsg - promptneg + '1-4,6-10):' 
promptcol = 35 

case site - 5 
@ 23,l say '*** Only Iterne 1-2 are aelectable for ' + sitetxt 
promptUag - promptneg t '1-2):' 

case site - 6 
@ 23,l say ' * * e  Only Items 1-2 are selectable for * + sitetxt 
promptMeg = promptnsg + '1-2):' 

othewise 
promptMsg - prornptMeg t '1-10):' 

endcase 

choice - 0 
@ 24, 1 say promptUag 
set color to w+/bg  
do while choice - 0 

if (site = 5) 
@24,promptCol get choice picture '9' range 1.2 

i f  (site - 6) 
else 

endif 

else 

@ 24,promptCol get choice picture '9 '  range 1,2 

@ 24,promptCol get choice picture '99' range 1,lO 

endif 
read 
i f  (site - 1) 

if (choice 5 .or. choice - 6) 
endif 

if (site = 2 .or. site - 4) 
choice - 0 

alee 

if (choice - 5) 
choice = 0 

endif 
endif 

endif 
enddo 

if (choice < 10) 

else 

endif 

choicechr - str(choica,l) 
choicechr - ntr(choice.2) 



284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
2 96 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
3 16 
317 
318 
3 19 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 

APPENDIX A - PROGRAM LISTINGS 
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q u e r y  = choice 
quarytrt - imbqtxtrchoicechr 
hdL = hdImb&choicachr 

return 

procedure i n t s l c t  
t 

set color to  n/bg 
@ 17, 1 say '(C.] S e l e c t  the Data Requested f o r  ' 4 eitetxt 4 ':' 

Q 18,5 say ' 1. ' 
@ 19,5 say ' 2. ' 
@ 20.5 say ' 3. ' 
@ 21,5 say  ' 4. 

@ 18, 9 aay i n t q t x t l  
P 19, 9 aay intqtxt2 
@ 20, 9 say i n t q t x t 3  
8 21, 9 say i n tq tx t l l  

cho ice  0 

* Spec ia l  case. I f  us= has selected mul t ip l e  mites (site = 5 or 6) ,  
only item 1 is appropriata .  

if (si te > 4 )  
@ 23,l say '*** Only i t e m  1 i e  selectable f o r  ' + ai te txt  
0 24, 1 say 'Enter y o u  s e l e c t i o n  (1-1):' 

@ 24, 1 say 'Enter  your select ion (1-4):' 
else 

end i f  

B e t  c o l o r  t o  w + / b g  
do while  choice = 0 

i f  (site > 4 )  
824,30 g e t  choice p i c t u r e  '9' range 1,l 

@ 24,30 get choice picture '9' range 1,4 
9180 

emdi f 
r ead  

anddo 

choicechr  - Str(ChoiCe,l] 
querytxt = intqt%t&choicechx 
h a  - hdInt lchoicechr  
817,l clear 

squery - cho lcs  

return 

proceducs ODevSlct 

set color t o  n/bg 
@ 11, 1 amy '(D.) Select t h e  output device:' 

@ 18.5 say ' 1. ' 
8 19,5 say ' 2, ' 
8 20,s  say * 3. ' 

11 
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355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 

374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
3fi9 

390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
42 1 
422 
423 
424 

@ 18, 9 say cdwl 
@ 19, 9 say o d w 2  
@ 2 0 ,  9 say c d w 3  

@ 2 2 , s  say "If you select Disk Pile, you w i l l  be prompted for t h e  file name.' 

choice = 0 
@ 24, 1 say 'Enter your selection (1-3):' 
set color to w + / b g  
do while choice = 0 

@ 24,30 get choice picture '9' range 1,3 
read 

enddo 

choicechr = str(choice,l) 
odtxt = odtxt6choicechr 
device = oDevicehchoicechr 

*** If user chose D i s k  Pile, ask him for file name. 

if (choice = 3) 
set color to w+/bg,n/w 
oldFName - Mamfi 
@ 23,l say "Enter the file name to which you would like to send data:" 
fileOK = .f. 
do while (.not. fileOK) 

@ 23.60 get Mame 
read 
if (mame <> " '1 

endif 
if (.not. fileOK) 

do C t W V L m e  with fileOX 

@ 24,l say 'That file nam has a reserved extension. Please use a differ 
en+ wcteneion.' 

endif 
enddo 

i f  (file( fName) ) 
@ 24,l say mama + " already exists. Ovemite or Append? (O/A)" 
fChoice - ' ' 
do while .not.(fChoice $ "OA") 

@ 24,58 get fChoice picture ' 1 '  
read 

enddo 

if (fChoice = nO") L L  Overwrite, destroy existing f i le  
set alternate to Lf?iame 

set alternate on 
close alternate 

endif 
endif 

dtwt = mame 
endif 

017,O clear 

retUIII 

procedure C m a m e  

parameter fileOK 



425 
426 
427 

429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
450 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 

490 
491 
492 
493 
494 
495 

428 

la9 
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if (dotPos > 01 
extens = Upper(aabStr(~~,dotPO8+1,3)) 
do case 

case extens - 'DBF' 
fileox - .f. 

case extena = 'RLX' 
filelox - .f. 

case extens - (TAB' 
fileox - .f. 

endcase 
endi f 

return 

aet color to d b g  
@ 17, 1 say '(F.1 Select the Isotope:' 

@ 18,s say ' 1. ' 
@ 19,s say ' 2. ' 
@ 2 0 , 5  say ' 3. # 

@ 21,5 say ' 4. ' 
@ 22.5 say ' 5. ' 

@ lB, 9 say isotxtl 

@ 20, 9 say isotwt3 
@ 21, 9 aay i S O t r t 4  

B 22, 9 nay "Summary (totals only) of all isotopes" 

@ 19, 9 say isotxtz  

choice - 0 
@ 24, 1 say 'Enter your selection (1-5):' 
Bet color to w+/bg 
do while choice = 0 

@ 24,30 get choice pictum ' 9 '  range 1,5 
read 

enddo 

choicechr str(choice,l) 
misotops - choice 
isotxt * iaotrtschoicechr 

**e Need to add procedure here if user selects 1, specific isotope 
*** to let him p i c k  the isotope 

i f  (choice - 1) 
do IsolSlct 
@ 0,Q clear 
i f  (clipper) 

call Clipop w i t h  Wain* 
call ClipPop w i t h  "P i11  Page 1" 
call ClipPop w i t h  "Origen" 

?? chr(255) + chr(255) + "MhIR/. 
?? chr(255) + chr(255) + "FILL PAGE 1/" 
77 cbr(255) + chr(255) + "ORIGBll/" 

else 

endif 

* run loader origan 
do refreah 
do refreah2 

@17,1 clear 
else 

endi f 
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496 
497 
498 
499 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 
513 
5 14 
515 
516 
517 
518 
5 19 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
53 0 
531 
532 
533 
534 
535 
536 
537 
538 
539 
540 
541 
542 
543 
544 
545 
546 
547 
548 
549 
550 
551 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 
564 
565 
566 
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retwn 

procedure CaaeSlct 
* 

set color to n/bg 
@ 17 ,O clear 
@ 17, 1 say '(E.) Select the Case: ' 

@ 18,5 say ' 1. ' 
@ 19,5 say ' 2. ' 

@ 18, 9 say casetxtl 
@ 19, 9 say casetxt2 

choice = 0 
@ 24, 1 say 'Xnter your selection (1-2):' 
set color to w t / b g  
do while choice - 0 

@ 24,30 get choice picture '9' range 1,2 
read 

enddo 

choicechx - str(choice,l) 
casetxt - canetxtCchoiceChr 
tcase - choiceChr 
@17,1 clear 

return 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* IsolSlct -- Select one specific isotopes from all isotopes available * 
* at a given site. * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PROCEDURB IaolSlct 
set color to n/bg 
@ l,o clear 
@ 2,28 say 'EIW LEVEL WASTE DATA M E '  
8 3,lO say 'SITB: ' 
@ 4,lO say 'WASTB TYPE:' 
set color to w t / b g  
C 3,23 say sitetxt 
@ 4,23 nay w t x t  
I3 5,lO say querytrt 
set color to n/bg 
@ 7,l say ' S e l e c t  the Isotope: ' 

maxcO1S = 4 
lnarRars - 22 
* maxRowe - 10 
colcount - 1 
column - 1 
colSpace - 22 
atarmow * 8 
rou - atarULlcw 

isacount = 0 

mZnum - 0 
isotxt - I 
n W t r  - 
net color to n/bg 

14 
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567 

569 
570 
571 
572 
573 
574 
575 
576 
577 
578 
579 
580 
581 
582 
583 
584 
585 
586 

568 

587 
588 
589 
590 
591 
592 
593 
594 
595 
596 
597 
598 
5 99 
600 
6.0 1 
602 
603 
604 
605 
606 
607 
608 
609 
610 
611 
612 
613 
614 
615 
616 
617 
618 
613 
620 
621 
622 
623 
624 
625 
626 
627 
628 
62 9 
630 
63 1 
632 
633 
634 
635 
636 
637 

select 3 
go top 
firstIso - 1 
iChoice * 0 

c - str(site,l) 
sitechr - slteAbr&c 
seek SiteChK + 
do while (siteid = eitechr .and. (tcase = ocase) .and. .not. eof())  

iaoCount - 1soCount + 1 

do f o m t r  with isc€ount,numStr 
@ row,column say numBtr+'. '+isotope-?isotope 

row = row + 1 
* iso&numStx = Isotope->isotope 

i f  (Toy > mawRow) 
colCount = colCount + 1 
column = column + colapace 
raw = startRw 
if colCount > maxCols 

* Nead to look ahaad, see if this 1s the last isotope. If it i n ,  
user must pick one from this laet screen. 

skip 
if (eof()  .or.  eiteid <> sitechr) 

do GatIso with .t., anum, isotxt 
return 

else 

do OetIso with . f . ,  mZnum, isotxt 
*If debug2 
* @10,10 say "Returned from GatIso. isotxt: + isotxt 
* wait 
*endif 

if ichoice <> 0 

endif 
return 

skip -1 
endif 

endif 
sndif 

skip 
enddo 

** U s e r  must select isotope from laet ncreen. 
do getIso with .t. , mZnum, isotxt 
select 1 
retan 

do case 
case num e 10 

case num >- 10 .and. n m  < 100 

case num >- 100 

9 - etx(num,l) 
S - str(num,2) 
8 * str[oum,3) 

endcase 
return 
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638 
639 
640 
641 
642 
643 
644 
645 

646 
647 
648 
649 
650 
651 
652 
653 
654 
655 
656 
657 
658 
659  
660 
661 
662 
663  
664 
665 
666 
667 
668 
669 
670 

67 1 
6.7 2 
673 
674 
675 
676 
677 
678 
679 
680 
681 
682 
683 
684 
685 
686 
687 
688 
689  
690  
6 9 1  
692 
693  
694 
695 
696 
697 
698 
699 
700 
7 0 1  
702 
703 
704 
705 
706 
707 

GetIeo -- get the user's selection of an laotope number. If the * 
parameter laatScr is true, then this is the last screen and the user * 
must enter a selection. If it's false, then there are more isotopes to * 

* view, and a null answer is acceptable. a 
a a t * t a a a t a a ~ a a * t * t t a * * * * * * a a a * * * a * * a a a a a a * * a a a a * a * a a a * * n a n * * n * * * ~ * a a * x * a a a ~  

PROCEDURE Get180 
parameter lastScr, anum, isotxt 

*if debug 

* @ 16,lO say 'IsoCount: ' 
@ 16,30 say IeoCount 

'endif 

@ 15 , lO aay ' i n  GetIao' 

wait 

num9tr2 - " " 
if . not. LastScr 

endif 
do PormStr with firstIso,numStr2 
@ 2 4 , l  say 'Enter your selection('+n~mStr2 + '-'+numStr + '):' 

valid - .f. 
do while (.not. valid) 

@ 23,l say 'Strike Enter to view more iaotopes.' 

@ 24,40 get iChoice picture '999' 
read 
if (IChoIce <> 0) 

* Check for valid input -- a number In range or just <Enter> 
if (ichoice c first180 .or. ichoice > isoCount) 

+ n W t r 2  + to " + num9tr 
line = " + "Range is "; 

@0,1 say line 

go top 
seek sitechr + tcase 
skip (iChoice - 1)  

mznum isotope->znum 
return 

else 

iaotrt - isotope->ieotope 
endif 

I f  (.not. lastscr) ' 

e l a s  

first1so = isocount + 1 
@ 8 ' 0  clear 
row startftow 
column - 1 
colcount = 1 
return 

endif 
endif 

enddo 
return 

procedure DecySlct 
a 

set color to n/bg 
@ 17 ,  1 say ' ( 0 . )  Select the Decay Time:' 

@ 1 8 , 5  say ' 1. 
Q 19 ,5  say 2 .  ' 
@ 2 0 , 5  say 3. ' 
@ 21 .5  say ' 4.  ' 

708 @ 22.5 say ' 5 .  ' 



7 09 
7 10 
711 
7 12 
7 13 
714 
715 
7 16 
717 
718 
7 19 
720 
721 
722 
723 
724 
725 
726 
727 

729 
730 
731 
732 
733 
734 
735 
736 
737 
738 
739 
740 
741 
742 

744 
745 
746 
747 
748 
749 
750 
751 
752 
753 
754 
755 
756 
757 
750 
759 
760 
761 
7 62 
763 
764 
765 
766 
767 
768 
769 
770 
771 
772 
773 
774 
775 
776 
777 

779 

728 

7.4 3 

778 
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@ 18, 9 say deq'wtl 
@ 19, 9 say deq'wt2 
@ 20, 9 say "ZOO, 300, 350, 500, 1000, 1050 years" 
@ 21, 9 say d-4 
@ 22,  9 say decytxt5 

choice - 0 
@ 24, 1 say 'Enter your selection (1-5):' 

do while choice = 0 
@ 24,30 get choice picture ' 9 '  range 1,s 
read 

eat color to w t / b g  

enddo 

choicechr * str(choice,l) 
decay choice 
decytxt - decytxthchoicechr 
917,l clear 

return 

procedure UnitSlct 
R 

set calor to n / 4  
@ 17, 1 say '(E.) Select the Units:' 

61 19,5 say ' 1. 
61 19,5 say ' 2. ' 
@ 20 ,5  say * 3. ' 
@ 21,5 say ' 4. ' 

@ 19, 9 say unitxtl 
@ 19, 9 say unitxt2 
@ 20, 9 say unitxt3 
@ 21, 9 say unl-4 

choice = 0 
e 24, 1 say 'Xntar your selection (1-4):' 

do while choice = 0 
I? 24,30 get choice picture '9' range 1,4 
read 

set color to w+/bg 

enddo 

choicechr - str(choice,l) 
u n i t  - choice 
unitxt - unitxt6choicechr 
@17,1 clear 

return 

procedure PhotSlct 
* 

set color to nlbg 
@ 17, 1 say '(F.) Select the Isotopas for the photon data:' 

17 



780 
781 
782 
783 
784 
785 
786 
7 87 
788 
789 
790 
791 
792 
793 
794 
795 
796 
797 
798 
799 
800 
801 
802 
803 
804 
805 
806 
807 
808 
809 
810 
811 
812 
813 
814 
ai5 
816 
817 
818 
819 
820 
821 
822 
823 

825 
826 
827 
828 
829 
830 
831 
832 
833 
834 
835 
836 
837 
838 
839 
840 
841 
842 
84 3 
844 
845 
846 
847 

824 

a48 
a49 
850 

APPENDIX A -- PROGRAM LISTINGS 
NOTZLJB-PRG 

@ 18,s say ' 1. ' 
@ 19,5 say ' 2 .  ' 
@ 20,5 say ' 3. ' 
@ 21,5 say ' 4. ' 

@ 18, 9 say photxtl 
@ 19, 9 say photxt2 
@ 20, 9 say photxt3 
@ 21, 9 say photxtl 

choice = 0 
@ 24 ,  1 say 'Enter your selection (1-4):' 
set color to w+/bg 
do while choice - 0 

@ 24,30 get choice picture '9' range 1,4 
read 

enddo 

choicechr - str(choice,l) 
photiso - choice 
photxt - photxthchoicechr 
@17,1 clear 
return 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* RunRpt -- run the report according to all the options the user has 
* selected. * 
* For most cases, the "report" is A previously prepared text file that * 
* can be displayed on the scren using the List utility, or printed using 
* the Fprint utility. I n  the case of origan data, the report must be * 
extracted from the data base and formatted as A text rile first, then * 
displayed as the othere are. * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

procedure RunRpt 
parameter fName 

if (waste - 1) 
w 5 'MB' 

else 
w 5 'NT' 
if (debug) 

end1 f 
@ 2.10 say "W: + W 

endif 

if (debug2) 
@ 3 , l O  say "slctRpt: " + slctRpt 
wait -" to dummy 

endif 

if ((waste - 1) .and.(aquery - 8)) 
**  If A floppy disk system, have to ask user to put in the diskette with 
** Origen data 

if (floppy) 
set  color to n/bg 
f a i v e  t 'datal.mrk" 

18 
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851 
852 
853 
854 
855 
856 
857 
858 
859 
860 
861 
862 
863 
864 
865 
866 
867 
868 
869 
870 
871 
872 
873 
874 
87 5 
876 
877 
878 
879 
880 
881 
882 
883 
884 
885 
886 
887 
888 
889 
890 
891 
892 
893 
894 
895 
896 
897 
898 
899 
900 
901 
902 
903 
904 
905 
906 
907 
908 
909 
910 
911 
9 12 
913 
914 
915 
916 
917 
918 
919 
920 
921 

do while (.not. file(f1) 
@ 21/10 say "Plaase put the diskette labeled H L W  Data /1 into drive B." 
@ 22,25 say 'Strike any key tn continue." 
wait to duanay 

enddo 
andif 

if (squery f 8 )  

select 1 
do HuclRpt vith slctRpt 

endif 

else 66 other queries require floppy Y2 

*** If floppy baaed system, check that the Interim Form data diskette, if 
*** necessary, is in the drive. 

slctRpt = drive t slctRpt 
if (floppy) 

f - drive + "data2.mkn 
do while (.not. file(f)l 

set color to n/bg 
@ 21,lO say "Please put the diskette labeled glGW Data #2 into drive B." 
I 22,25 say "strike any k e y  to continue." 
wait to dummy 

enddo 
endif 

if (SW-Y - 9) 
do PhotRpt vith alctRpt 

endif 
endif 

** Special case. If report is number 2 for immobilized for Defense or All 
** sites, w e  need additional width. 
if (SlCtRPt - " m u " )  

linelsn - -132" 
if (slctRpt - "MBZDKF") else 

saveEidL hdL 
lineLen - "90" 

lineLen .I "80" 

endif 
endif 

if oDevics tlcreen' 
If (debug21 

@ 21, 0 clear 
@ 21,lO say "ML: " 
@ 21,25 say hdL 
Wait "I ta dummy 

endif 
run hdisplay ralct.Rpt -h 6hdL -1 Elinaten 

elso 66 print or file 
ClMK 
aat color to n/gb 
@ 1/20 eay "EIDH LEVEL WASTE DATABASE" 
i f  (oDsvice = 'Print') 

@ 10,20 say 'Your report is being sent to the Printer.' 
run dbprint 68lCtRpt -h 6hdL -1 ClineLen > nul 

end1 f 
if (oDevice - 'File') 

@ 10,20 say 'Your report is being sent to ' + LNam 
run copy &Mama + CSlCtRpt E f X a m e  > nul 

endif 
@ 12,20 say "Strike any key tn continuo.' 
vait to dummy 

endif 

return 



922 
923 
924 
925 
926 
927 

929 
930 
93 1 
932 
933 
934 
935 
936 
937 
938 
939 
940 
941 
942 
943 
944 
945 
946 
947 
948 
949 
950 
951 
952 
953 
954 
955 
9,5 6 
957 
958 
959 
960 
961 
962 
963 
964 
965 
966 
967 
968 

969 
97 0 
971 
972 
973 
974 
975 
976 
977 
978 
979 
980 
981 
982 
983 
984 
985 
986 
987 
988 
989 
990 
991 
992 

928 

APPENDIX A - PROGRAM LISTINGS 
NOTZLIB-PRG 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NuclRpt -- farmat report for immobilized query 18 -- nuclide content * 

YE. years. * 
The report varies according to the isotope(s) the user has selected. * 

I f  ha has selected a single isotope, the value(8) for that isotope are * 
* retrieved from the orlgen data baee. If he has selected a group of  * 
* iSOtOpeE, such as all activation products, the entire group must be 
retrieved. 
The data is then sent to a text file. This file can then 

* be browsed using the hdisplay utility, as are the other reports. * 
........................................................................... 

* 

procedure NuclRpt 
parameter slctRpt 

select 1 
* Initialize time and value variables 

tTotall = 0 

tTotalZ = 0 

tTotal4 = 0 
t T o t a l 5  * 0 

tTotal6 = 0 

vall = " " 
Val2 - " " 
va13 = " " 
va14 - " " 
val5 = " 

dcount 0 

tTOtal3 - 0 

va16 = " 

do DecaySet 

pagaRma - 60 
do case 

case unit = 1 

case unit = 2 

case unit = 3 

case unit = 4 

unitstr - "0" 

unitstr = I C r  

unitStr = "A" 

unitStr - "W" 
endcase 

E - str(site,l) 
set alternate to LslctRpt 
set console off 
set alternate on 

blanks " 
htxt - "ISOTOPE(9): " + iaouct 
1 - len(htxt) 
htxt - htxt + ~~b~tr(blanks,1,48-1) 
htxt * htxt + "UNITS: " + UnitXt 
do Beading with htxt,"O" 

c - str(sitP,l) 
aitechr * siteAbrLc 

do case 
case misotope 1 

do IaolRpt 
case misotope - 2 

do IsoCRpt with "V" 
caae misotope - 3 

do IsoGRpt with "A" 
case misotope = 4 

do IsoCrpt with "P* 

&& Activation products 

66 Actinides and daughters 

LL Fission products 

20 



993 
994 
995 
996 
997 
998 
999 

1,000 
1,001 
1,002 
1,003 
1,004 
1,005 
1,006 
1,007 
1,008 
1,009 
1,010 
1,011 
1,012 
1,013 
1,014 
1,015 
1,016 
1,017 
1,018 
1,019 
1,020 
1,021 
1,022 
1,023 
1.024 
1,025 
1.026 
1,027 
1,028 
1,029 
1,030 
1,031 
1,032 
1,033 
1,034 
1,035 
1,036 
1,037 
1,038 
1,039 
1,040 
1,041 
1,042 
1,043 
1,044 
1,045 
lf046 
1,047 
1,048 
1,049 
1,050 
1,051 
1,052 
1,053 
1,054 
1,055 
1,056 
1,057 
1,058 
1,059 
1,060 
1,061 
1,062 
1.063 

APPENDIX A -- PROGRAM LISTINGS 
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case misotope = 5 
do 1sGTRpt 

endcase 

close alternate 
set alternate off 
set console on 
return 

* center the eubject of the report 
blank8 = - 
startpoe - ( 8 0  - len(querytxt))/Z 
line - substr(blanks,l,atartpoa) + upper(querytxt) 
?? line 
line = 'SITE: '+site- 
line - line + space(4) + uppar(trim(casetxt)) 

I 

i f  (Eite 1) 
line line + CASE' 

endi f 

line - * WASTE TYPE: ' + Wl!X!!2 
1 - letl(1ine) 

7 space(starrPoe) + line 
llt-06 (80-1)/2 

? Sttl 

* adjust heading for origen report or photon report 
if rpt = "0" 

line = " ISOXOPE * 

line = It EneAFl 
else 

endif 

21 
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1,064 
I, 065 
I, 066 
I, 067 
1,068 
1,069 
1,070 
1,071 
1,072 
1,073 
1,074 
1,075 
1,076 
1,077 
1,078 
1,079 
1,080 
1,081 
1,082 
1,083 
1,084 
1,085 
1,086 
1,087 
1,086 
1.089 
1,090 
1,091 
1,092 
1,093 
1,094 
1,095 
1,096 
1,097 

1,099 
1,100 
1,101 
1,102 
1,103 
1,104 
1,105 
1,106 
I, 107 
1,108 
1,109 
1,110 
1,111 
1,112 
1,113 
1,114 
1,115 
I, 116 
11117 
1,118 
1,119 
1,120 
1,121 
1,122 
1,123 
1,124 
1,125 
1,126 
1,127 
1,128 
1,129 
1,130 
1,131 
ll 132 
1,133 
1,134 

1,098 

do while (siteid - sitecb .and. (tcase - ocase] .and. (unitstr = units); 
.and. (group = activation) .and. .not. eof()] 

line origen->isotope t " " t 6vall + " " 4 6va12 4 * i 
+6val3 t " " t 6va14 t " " t 6val5 t " " + 6va16 

7 trim(line) 

skip 
enddo 
return 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
IsolRpt -- Report values for one specific isotope. * 

procedure IsolRpt 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

key = sitechr + tcase t unitStr t "A" t str(mznum,3) t isotxt 

s e e k  key  
if (.not. found()) 

key - sitechr + tcase t unitStr t "P" + str(mznum,3) t isotwt 
s e e k  key 
if (.not. found()) 

key = sitechr 4 tcase + unitStr + "V" + str(mznum,3) + isotxt 
s e e k  key  
if (.not. found() 1 

7 "The isotope was not found for these units with significant value." 
return 

endif 
end1 f 

endif 

line - substr(isotxt,l,8) 4 " " + 6vall 4 " " 4 Cval2 + " " ; 
+ m a l 3  + " 4 Cval4 + " " + 6val5 + " " 4 Lval6 

7 trim(1ine) 
return 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* IsoTRpt -- Report of totals for all isotopes, with subtotals for the * 
* different groups. 

procedure IedPRpt 

gTotall = 0 
gTota12 = 0 
gTotal3 = 0 
gTota14 0 
Nota15 = 0 
gTota16 = 0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* U s e  the origen total t a b l e  
select 4 
7 "Activation Products" 
do IsoSub with "V- 
7 "  " 

7 "Actinides and daughters" 
do IeoSub with 'A" 
7 " "  

? "Fission Products. 
do IsoSub with "P" 
? I -  

? "Total of all Groups" 
do IsoSub with -Tg 

select 1 
return 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

66 Find and print Act. Product totals 
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1,137 
1,138 
1,139 
1,140 
1,141 
1,142 
1,143 
1,144 
1,145 
1,146 
1,147 
1,148 
1,149 
1,150 
1,151 
1,152 
1,153 
1,154 
1,155 
1,156 
1,157 
1,138 
1,139 
1,160 
1,161 
1,162 
1,163 
1,164 
1,165 

procednrn IsoSub 
par-tar group 

key aitecht + tcase t un i t s t r  + group 
seek key 
if ( .not.  found0) 
* @ 23,O Cl- 
* set console on 
* @ 23,lO say "Can't find oritot data for key: * + key 
* vait " t o  dunmry 

endif 
return 

i = 1  
line * 
do while (i <= dcount) 

. 
c - Str(i,l) 
m = "Val" + c 
j = 681 

P - 6 j  
line - line t g + " " 
i - i + l  

enddo 

7 trim( line) 
r e tu rn  

1,169 
1.170 
1,171 
1,172 
1,173 
1,174 
1,175 
1,176 
1,177 
1,178 
1,179 
1,180 
1,181 
1,182 
1,183 
1,184 
1,185 
1,186 
1,187 

1,169 
1,190 
1,191 
1,192 
1,193 
1,194 
1,195 
1,196 
1,197 
1,198 
1,199 
1.200 
1,201 
1,202 
1,203 
1,204 
1,205 

1,188 

parauetero num,string 

i f  ( n u  - 0 . 0 )  
string = "0.000E+01" 
return 

endif 

if num >= 1.0 
a p o n  = 0 

do while (lO**(expon+l) c n u )  

enddo 

export - -1 
do while (lO**(expon) > num) 

enddo 

expon - axpon + 1 

else 

expon = tucpon - 1 
endif 

if %xpon >- 0 
sign = ' t r  

sign = '-' 
elee 

endif 

absbbtpon = abe(arpon) 
if absgxpon e 10 

else 

endi f 

axpstr - ' 0 '  + etr(abagJtpon,l) 

axpotr = etr(abaBxpon,2) 

n - a=/( lO**arpon) 
save4 - n 
n - rotmd(n,3) 
string = mtr(n,5,3) + 'E' + sign + wcpatr 

23 



1,206 
1,207 
1,208 
1,209 
1,210 
1,211 
1,212 
1,213 
1,214 
1,215 
1,216 
1,217 
1,218 
1,219 
1,220 
1,221 
1,222 
1,223 
1,224 
1,225 
1,226 
1,227 
1,228 
1,229 
1,230 
1,231 
1,232 
1,233 
1,234 
1,235 
1,236 
1,237 
1,238 
1,239 
1,2,40 
1,241 
1,242 
1,243 
1,244 
1,245 
1,246 
1,247 
1,248 
1,249 
1,250 
1,251 
1,252 
1,253 
1,254 
1,255 
1,256 
1,257 

1,259 
1,260 
1,261 
1,262 
1,263 
1,264 
1,265 
1,266 
1,267 
1,268 
1,269 
1,270 
1,271 
1,272 
1,273 
1,274 
1,275 
1,276 

1,258 
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*@ 21,lO say "number before rounding: " 

*@ 22,lO say "Number after rounding: 

*B 23,lO say "String: " t string 
*wait to dummy 

*@ 21,40 SAY SaVm 
" 

*@ 22,40 SAY n 

return 

do case 
case decay - 1 

dcount - 5 
vall = "YRO" 

va13 - "YRZ" 
val4 - "W" 
va15 "YRlO" 
val6 = "blank" 

Val2 "YR1" 

case decay = 2 
dcount - 5 
vall = "YR15" 

va13 - " W O "  
va14 = "YR50" 
va15 - "YRlOO" 
va16 = "blank" 

Val2 "YR20" 

case decay = 3 
dcount - 6 
vall - "YRZOO' 
Val2 - "YR300" 
va13 - "YR350" 
va14 = "YR500" 
va15 "YRlOOO" 
va16 - 'YR1050" 

CASO decay - 4 
dcount 4 
vall - "YRZK' 
va13 - "YRlOX" 
val4 - "YRZOK" 
va15 - .blank" 
va16 .blank" 

Val2 = 'YR5K" 

cane decay - 5 
dcount 4 
vall - .YR50Kn 
Val2 - "YRlOOK" 
va13 - .YR500X' 
val4 - "YR1000K' 
va15 = "blank" 
va16 - "blank' 

mdCAS0 
return 

24 



1,277 
1,278 
1,279 
1,280 
1,281 
1,282 
1,283 
1,284 
1,285 
1,286 
1,287 
1,288 
1,289 
1,290 
1,291 
1,292 
1,293 
1,294 
1,295 
1,296 
1,297 
1,296 
1,299 
1,300 
1,301 
1,302 
1,303 
1,304 
1,305 
1,306 
1,307 
1,308 
1,309 
1,310 

1,312 
1,313 
1,314 
1,315 
1,316 
1,317 
1,318 
1,319 
1,320 
1,321 
1,322 
1,323 
1,324 
1,325 
1,326 
1.327 
1,328 
1,329 
1,330 
1,331 
1,332 
1,333 
1,334 
1,335 
1,336 
1,337 
1,338 
1,339 
1,340 
1,341 
1,342 
1,343 
1,344 
1,345 
1,346 
1,347 

1,311 
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select 2 
use hdrive.photon index &drivs.photon 

* Initialize variables 
vall = " 
Val2 = 
va13 = 
vall - " I 
va15 - " " 
va16 .L 

dcount = 0 

do Decayset 

pageRowa - 60 

set alternate to rslctRpt 
set console off  
set alternats on 

blanks 9 

htxt * e190TOPBS: " + photxt 
1 lon(htxt) 
h a t  .I htxt + eubetr(blanks,1,48-1) 
h u t  0 htxt + "UNITS: PhOtOndEpc* 

do Heading with htxt,"P" 

c = str(site,l) 
sitechr - siteAhrhc 
do case 

case photiso 9 1 

case photisto * 2 

case photiso - 3 
case photino - 4 

do PhotGRpt with *Vu 

do PhotGRpt with "A" 

do PhotGRpt with nF" 

do PhotGRpt with 'T" 
e~nderee 

close alternate 
set alternate off 
set console on 
return 

k a y l  = sitechr + tcase + group 
do while ( n  <- le) 

do PorWtr with n,s 
k a y  = key1 + mmanC8 

25 



1,348 
1,349 
1,350 
1,351 
1,352 
1,353 
1,354 
1,355 
1,356 
1,357 
1,358 
1,359 
1,360 
1,361 
1,362 
1,363 
1,364 
1,365 
1,366 
1,367 
1,368 
1,369 
1,370 
1,371 
1,372 
1,373 
1,374 
1,375 
1,376 
1,377 
1,378 
1,379 
1,380 
1,381 
1,382 
1,383 
1,384 
1,385 
1,386 
1,387 
1,388 
1,389 
1,390 
1,391 
1,392 
1,393 
1,394 
1,395 
1,396 
1,397 
1,398 
1,399 
1,400 
1,401 
1,402 
1,403 
1,404 
1,405 
1,406 
1,407 
1,408 
1,409 
1,410 
1,411 
1,412 
1,413 
1,414 
1,415 
1,416 
1,417 
1,418 
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seek key 
if (.not. found()) 

7 'No photon records for this site and ieotope group.' 
return 

endif 

line - photon->spectrum t Cvall t . " t rval2 t ' "; 
t ma13 + t cval4 t t bva15 t " " t Cval6 

7 trim(1ine) 

n a n t l  
enddo 
return 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

GetQuery -- Get the query (Data Selected) from the user. Different 
* selections are available according to the waste type eelectad. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

procedure GetQuery 
if (waste - 1) 

do imbSlct 
else 

do intSlct 
endif 

if (squery = 8 .and. waste - 1) 
else 

do seq2 

if (squery = 9 .and. Waste = 1) 

else 
do PhotSeq 

if (waste - 1) 
@O,O clear 
if (clipper) 

else 

endif 

call ClipPop with "Main" 

77 chr(255) t chr(255) t "MAIN/' 

do refresh 

else 

endif 
photflag = .f. 
orgflag = .f. 

do writeIt with "D", querytxt 

endif 
endif 
return 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Refresh -- Write variable valuea into the screen. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

procedure FtEPRESE 
set color to v i / @  
@ 3,21 say sitetxt 
@ 4,21 say wtxt 
@ 6,28 say quarytxt 
@ 8,18 say Odtxt 
@ 15.23 may PIHALMTS 
return 
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1,419 
1,420 
1,421 
1,422 
1,423 
1,424 
1,425 
1,426 
1.427 
1,428 
1,429 
1,430 
1,431 
1,432 
1,433 
1,434 
1,435 
1,436 
1,437 
~ 4 3 %  
1,439 
1,440 
1,441 
1,442 
1,443 
1,444 
1,445 
1,446 
1,447 
1,448 
1,449 
1,450 
1,451 
1,452 

1,456 
1,455 
1,456 
1,457 
1,458 
1,459 
1,460 
1,461 
1,462 
1.463 

1,453 

APPENDIX A -- PROGRAM LISTINGS 
NOTZLIB.PRG 

procedure RKpRESE2 
@ 8,43 aay caaetxt 
B 9,47 aay isotxt 
B 10,49 Pay d6cyuct 
@ 11,44 Pay u n i t x t  
return 

************~*******t**~~*.********+**tt**********************a************ 

The first* 
* paramettar, code, indicates which variable to urlte. * 
* up the program by rewriting * 
only the variable that has changed in value, rather than re-writing all * 

* value8. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

w r i t e I t  -- Write a specific variable value into the screen. 
The putpose of thio procedure is to 

procedure WriteIt 
parameters code, value 
set color to w+/bg  

@ 21,o clear 
@ 21,lO say "In WrlteIt. code: . t coda 
@ 22,lO say "value: " t value 
wait to dunany 

do case 

if (debug) 

endif 

case code = "5" 

case code 'W" 

c a m  code * 'D" 

case code = *On 

case code = "C" 

case code - "I" 
case code - "T" 
case code = "U" 

@ 3,21 say value 

B 4,21 say value 

@ 6,28 eay value 

@ 8,18 say value 

B 8, 43 say value 

@ 9.47 say value 

@ 10,49 say value 

B 11,44 say value 
endcaso 
return 

C 6  Case 
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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 
20 
29 
30 
31 
32 
33 
34 
.3 5 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54  
55 
56 
57 
58 

59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
7 1  

set talk off 
set heading off 
sat b.11 off 
set confirm off 
set exact off 
set St(LtUS off 
set scoreboard off 

* public PROGDIR,DBPDIR,~WIR,TDBPDIR 

public site, sitetxt, waste, 'LRxt, squery, querytxt, tcase, casetxt 
public misotope, ieotxt, mznum, decay, decytxt, unit, U n i t x t ,  photiso, photxt 
public orgflag, photflag, datadir, formfeed, dcount, unitStr, odtxt, oDevice 
public debug,debug2,dummy,clipper 
public row, vall,val2,val3,val4,val5,val6,blank, h a ,  floppy, intDisk 
set color ta n/bg 
clear 

*** Check for floppy or hard disk system 
if file ("Plopdisk.mrk") 

drive - "B:' 
floppy . t. 

**  Check that they start with immobilized data in B for floppy eystama. 
do while f i le  ('b:ntlwdp.tab") 

@ 10,lO say 'Please put the diskette labeled HLU Data #l into drive B.. 
@ 12,25 say "Strike any key to continue.' 
wait '" to dummy 

enddo 
intDisk - .f. && Interim forms data floppy is not in drive 

drive = 
else 

zioppy - .I. 
endif 

debug - .f. 
debug2 = .f. 
* PROGDIR - trim(prgpath) 
* DBPDIR = trim(dbfpath) 
NDWIR = trim(ntxpath) 

* TDBFDIR - trim(totpath) 
set procedure to notzlib 

**t t**a**t* t t tnn***t*a***t t . . ** .* t .*******~~*****~~*nn**************~aaa**  

* dBam I11 Main Menu for High Level Waste data base project. * 
* For Karl Not2 of Chemical Technology Division. 
* Based on the MYPSP data base system written by Tim Rhyne. * 

Written by Kathy Jones 9/86. * 
This module displays an introductory message, sets up system 

* variables, then paaaea control to Control.prg, which will accept R 

selections from the user. * 
t * ~ ~ ~ ~ * * * a ~ n ~ ~ ~ t * * ~ a * . * . t * * * * * * * * * ~ ~ ~ ~ ~ * ~ n ~ n ~ ~ ~ ~ ~ ~ n ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * a n a ~ * ~ ~ n a * * ~ 8  

ANN8yB3( = 0 

@ 0,o  CLEAR 
if (clipper) 

else 

endif 

call clippop with 'IntroScr" 

77 chr(255) + chr(255) + 'INTROSCR/w 

BET COLOR M 7 / 0 ,  0/7 

**  Bet number of heading lines for different reports 

hdIntl ' 8 '  

hdInt2 '7' 
hdInt3 = ' 4 '  
hdInt4 - '5' 



72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 

108 
109 
110 
Ill 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
12 3 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 

io7 

APPENDIX A - PROGRAM LISTINGS 
START-PRG 
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hdImbl - '6' 
hdI~b2 = '7' 
hdImb3 = '4' 
hdImb6 - ' 6 '  
hdImb5 = '6' 
hdImb6 - ' 8 '  
hdImb7 - '6' 
hdImb8 - '5' 
hdImb9 - '5' 
hdImblO = '5' 

sitetxtl = "West Valley Demonstration Project ' 
sitetxt2 = "Savannah River Plant 
sitatxt3 - "Banford 
sitetxt4 = "Idaho National Enginearing Laboratory' 
sitetxt5 = "All Defense Sites (SRp,HANF,IHEL) " 
site-6 - "All Sites n 

s i t a r 1  = *WDP* 
siteAhr2 = 'SRP 
siteAbr3 = lEAm* 
sitiaAbr4 = 'INEL" 
sitaAbr5 = "DXF" 
s i t b r 6  = "IILL' 

vtxtl = 'Immobilized (in canisters) " 
v t x t 2  - "Interim ( l iqu id ,  s l u d g e ,  etc.)* 

hbqtxtl = *Physical description Of canisters and waste form 
imbpurt2 - 'IWmber of canisters produced vs. years * 
iabptut3 - 'Max. Radionuclide content par canister at fill t d 9  
bbqtxt l  - 'Max. Radioactivity and t h e m 1  power vs. decay time* 
imbqtxt5 - 'Avg. radioactivity per canisteu by year of product.' 
imbqtxt6 = *Cum. avg. radioactivity and thermal pawer by year 
Islbqtrt7 * "Chauical ColllpoSitiM " 
bbqtxt8 = "Radionuclide content per canister vs. decay time " 
imbqtxt9 - "Photon epectrum per canister vm. decay time 
hbqtxtlO= "Calculated integrated heat release VS. decay time ' 

odtxtl *scre%n ' 
odtxt2 - 'Print " 
odrsrt3 = 'Disk B i l e '  
oDevicel "Scrcwn" 
oDevic.2 - "Print" 
oDevic.3 - ' P i l e "  

intqtxtl = "Val- of w ~ t e  V P .  years 
int-2 = "Radieactivity and thermal F e r  v8. years 
intqtxt3 = "Chemical composition 
intptrt4 - =Radionucli& compoPition 

caaetxtl - "Average Radioactivity 
z m c n m  = *Maximum Radioactivity (one case)= 
caertxt2 - *naximlm Radioactivity 

isotxtl - 'One mpecific isotope 
isotxt2 - 'All activation producta * 
ieotxt3 - "All actinides and daughters" 
isotxt4 - *All fission products 
iootxt5 = *Suan&ary of all isotopes " 

daeyurtl - "0, 1, 2. 5, 10 ymars .I 

decytxt2 = '15, 20, 30, 50, 100 years a 

decptxt3 = *200,300,350,500,1000,10!50 " 
decytxt4 - V X ,  5X, lOK, 20K yaaxs I 

docytxt5 - *50K, lOOX, SOOK, 1OOOK yeare" 
unl tx t l  = 'Grama 
unitact?. = 'Tot~l curire" 
u n i t r e 3  - "Alpha curies. 
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143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 

unitxt4 - 
photxtl - 
pbotxt2 - 
phOtxt3 
phOtXt.4 

APPENDIX A - PROGRAM LISTINGS 
START.PRG 

"Total watt6 " 

"Activation products " 
"Actinides and daughters' 
.Fission products 
'Total i S O t O p S 6  

m a n 1  = "1.000B-02" 
m a n 2  - "2.5001-02" 
0 ~ ~ a n 3  9 "3.7501-02" 
-4 "5.7501-02" 
-5 - "8.5001-02" 
a m 6  = "1.250B-01" 
W a n 7  = n2.250E-01' 
enman8 = "3 .750E-01m 
=an9 "5.750E-01" 
emeanlO - "8.500E-Oln 
ameanll "1.2501t0On 
emeanl2 - "1.750EtOO" 
emeanl3 - "2.250E+0O9 
amem14 - "2.750E+00n 
emeanl5 - "3.500E+0On 
amem16 - 85.000B+00m 
ameanl7 - "7.0OOEtOO" 
emom18 - "9.500E+00. 
formieed - "" 
blank - " 
set console off 
wait 
set console on 
do control 

C b  Actually a control-L; wouldn't print 
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