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ABSTRACT 

 
The radioactive waste produced by the research laboratories at CDTN/CNEN, Belo Horizonte, is stored in the 

NON-TREATED RADWASTE STORAGE (DRNT) until the treatment is performed. The information about the 

waste is registered and the data about the waste must to be easily retrievable and useful for all the staff involved. 

Nevertheless, it has been kept in an old Paradox database, which is now becoming outdated. Thus, to achieve this 

goal, a new Database System for the Non-treated Waste will be developed using Access® platform, improving 

the control and management of solid and liquid radioactive wastes stored in CDTN. The Database System consists 

of relational tables, forms and reports, preserving all available information. It must to ensure the control of the 

waste records and inventory. In addition, it will be possible to carry out queries and reports to facilitate the 

retrievement of the waste history and localization and the contents of the waste packages. The database will also 

be useful for grouping the waste with similar characteristics to identify the best type of treatment. The routine 

problems that may occur due to change of operators will be avoided.  

 

 

1. INTRODUCTION 

 

CDTN/CNEN, Belo Horizonte, is responsible to management the radioactive waste produced 

by its research laboratories and those received from external institutions. Part of a safe radwaste 

management program is to collect and control the records of all liquid and solid radioactive 

waste produced or received. 

 

These wastes are generated in the CDTN's laboratories in several research and development 

activities. After their segregation, they are stored for further treatment at the facilities of the 

Department of Waste Management (SEGRE), sector responsible for the management of 

radioactive waste at CDTN. The management of radioactive wastes includes all technical and 

administrative steps regarding the wastes until the deposition. Its main goal is to preserve 

human life and the environment [1]. 

 

To manage radioactive wastes over a long time period, there is a need to compile, manage and 

maintain the variety of records that are generated [2] [3] [4]. The requirements for record 
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keeping and its implementation may be documented in an individual Member State’s national 

regulations and policies [5]. 

 

The radioactive waste produced at CDTN are stored in the NON-TREATED RADWASTE 

STORAGE (DRNT) until the treatment is to be performed. There are approximately 430 small 

containers stored.  

 

To maintain the inventory of the wastes, a database system was developed in 1990 by 

PARADOX 7 program. At that time, it was improved the capacity for elaboration of queries and 

reports, useful for management of records and inventory. However, this program requires 

specific knowledge and it is limited to be used in Windows XP program, out of use nowadays. 

 

A database is a collection of data stored and interrelated, that meets the needs of multiple users 

within one or more organizations. The motivations for using databases instead of files are: 

increased availability for a diverse set of users, data integration for easy access, updating of 

complex transactions and less redundancy of data. It is usually handled through a software 

system known as Database Manager System (DBMS). A DBMS allows a logical view (schema, 

subschema); physical sight (access methods, "Clustering data); definition language and data 

manipulation and important utilities, such as transaction management, concurrency control, 

data integrity and recovery and security flaws [6]. 

 

Currently, the most widely adopted data model is relational. Access® is a relational database 

in which information are organized in tables. The Access® software considers objects, queries 

and reports as the basis of the activities of database. Access® allows to convert relational 

database into Structured Query Language (SQL), and the various forms of input, especially the 

queries in Query By Example (QBE) [7] apud [8]. Therefore, a relational database system is 

being developed using the Microsoft Access® program, successor to PARADOX, because it is 

a current, available and friendlier program.  

 

Silva, 2010, had developed and implemented at the Department of Waste Management 

(SEGRE) of CDTN / CNEN a databases manager system, called Integrated Management 

System for Data Repositories for Radioactive Waste (SGI3R) to support the National 

Repository Project. This system allowed consolidate and manage information of different 

natures effectively since there were data previously generated and others that were and will 

generated during the project's stages [9]. 

 

The goal of this paper is to describe the Relational Database under development, using Access® 

to perform the compilation of the current Database System. 

 

 

2. STEPS TO DEVELOP THE RELATIONAL DATABASE SYSTEM 

 

2.1. Checking the non-treated radioactive waste storaged in DRNT  

 

Before starting the development of the new database system and to have reliability of the 

existing records, the radioactive wastes stored in DRNT were checked on site, in terms of 

identification, location, volume and activity. Subsequently, these data sets were organized into 

an EXCEL worksheet. 
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2.2 Adequation of the Relational Database System to CDTN Quality Management 

System 

 

CDTN has a Quality Management System, D-Qualidade, available to the whole reaserach 

center. In order to adapt the Relational Database System with D-Qualidade, the same 

information contained in the generated radioactive waste entry forms was input in its structure. 

The generated radioactive waste entry form is available in the D-Qualidade as “FIS SEGRE 

01: Guia de Controle de Rejeitos Radioativos – GUIARR”. This entry form is shown in Figure 

1. 

 

The GUIARR is filled by three sectors of the CDTN. Firstly, the generator sector fills in 

information about the waste on upper part of the form, informing: the operation that 

generated the waste, physical and chemical characteristics and packaging type. Afterwards, 

the Department of Radiation Protection (SEPRA), responsible for the classification of the 

radioactive waste, fills in the form fields related to the monitoring and classification of the 

radioactive waste. Finally, during the transfer of the waste, SEGRE fills in the applicable 

form fields of the GUIARR and recording in database system the waste received. 

 

It is essential that all GUIARR fields are filled correctly and clearly. This information is 

useful to keep Database System updated. Incomplete data can result in inadequate and 

imprecise queries and reports.  

 

Auxiliary tables have been elaborated to assist to fill in the GUIARR. They are printed on the 

back of the form with the fields and codes that should be used. 
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Figure 1: FIS SEGRE 01 Guia de Controle de Rejeitos Radioativos (GUIARR). 
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2.3 Relational Database System Design 

 

The Relational Database System Design has been planned taking into account all available 

data, queries and reports, according to the current scenario. The motivations for using databases 

instead of files are: availability for a diverse set of users, data integration for easy access, 

updating of complex transactions and less redundancy of data [10].  

 

 

3. RESULTS  

 

The information of the database system was divided into tables. Thus, the information from 

GUIARR were grouped under common classes (object) optimizing the structure of the system. 

In this design, the precise definition of the table contents is essential for the database system to 

perform its functions efficiently. 

 

An example of the data display mode of table with the information “movement of waste stored 

in the DRNT” is presented in Figure 2. The defined classes are, for example, waste 

identification, generator, container, localization in the deposit, volume, operation that originate 

the waste.  The structure or design mode of this table, in which the criteria and properties of 

each field are defined, is shown in Figure 3.  

 

In the development of Access® database, it is essential to define correctly the types of 

relationships among the tables, identifying which information is related. Relationships are 

mechanisms that allow performing a search in the database by obtaining information from 

several tables. 

 

The preparation of forms, queries and reports is part of the project. Forms are the most 

organized ways to view, modify or insert data into tables. The queries allow retrieving data 

from multiple related tables using multiple criteria and the reports allow viewing and printing 

this information. 

 

 
 

Figure 2: Data display mode of “movement of waste stored in the DRNT” table.  
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Figure 3: Structure or design mode of “movement of waste stored in the DRNT” table. 

 

 

4. CONCLUSIONS 

 

The current database to keep and control records of radioactive waste at CDTN was developed 

in PARADOX 7, in the 1990’s. This system has become outdated and limited to WINDOWS 

XP. Therefore, the data migration of current database to the Access® program is an urgent 

necessity. In addition, Access® uses more current and user-friendly operating systems, which 

will contribute to the operation of the new database. The management and control of the 

radioactive waste inventory will be facilitate. In addition, the maintenance and organization of 

records and reports will be more agile. 
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