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ABSTRACT

Since 2008, Brazilian Commission for Nuclear Energy, CNEN, has been working in the Project of Repository
for Low and Intermediate Level Radioactive Wastes, (RBMN Project) and the Centre for Development of
Nuclear Technology (CDTN) is responsible for the technical coordination of this project. Among activities
under development, the survey of National radwaste inventory must be firstly concluded since it is a
requirement for the project cost estimation. Hence, an electronic questionnaire was created to collect all
information necessary to obtain the volume of the treated and non-treated waste, presently stored in Brazil. This
questionnaire was elaborated after survey of the possible characteristics of radioactive waste generated in
nuclear and radioactive facilities and it will be available online only for registered users. The information
gathered with this questionnaire was related only with the amount of radioactive waste and some generic
characteristics, the isotopic inventory will be performed in future. The objective of this work is to present this
form and its creation process.

1. INTRODUCTION

Since 2008, Brazilian Commission for Nuclear Energy, CNEN, has been working in the
Project of Repository for Low and Intermediate Level Radioactive Wastes, (RBMN Project)
and the Centre for Development of Nuclear Technology (CDTN) is responsible for the
technical coordination of this project. Among activities under development, the survey of
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National radwaste inventory must be firstly concluded since it is a requirement for the project
cost estimation.
Decisions must be made based on reliable data regarding amount, characteristics and history
of the collected wastes. In this way, an electronic questionnaire was created to collect all
information necessary to obtain the volume of the treated and non-treated waste, presently
stored in Brazil.

According to European Comission [1], to achieve confidence in the data collected, a broad
range of information has to be compiled, considering the various steps of radioactive waste.
These data which include the waste production need to be detailed enough to allow disposal
planning among others activities. Information related with temporary stored treated waste
have to be sufficient to demonstrate compliance with the safety case of disposal facilities.
Therefore, not just the amount of waste is important information to be gathered but also their
contents. In addition, for the planning phase of a disposal facility, it is demanded to know the
volume, mass, activity, as well as the number and type of packages.

Based on these information, a questionnaire was elaborated and it will be available online
only for registered users. The information gathered with this questionnaire was related only
with the amount of radioactive waste and some generic characteristics, the isotopic inventory
will be performed in future. The objective of this work is to present this form and its creation
process.

2. METHODOLOGY

2.1. Definition of the Questionnaire Content

To create the questionnaire, first a brainstorm was performed with the team engaged in the
process. The goal of this brainstorm was to collect all relevant information that must be
addressed with the questionnaire answers. The questionnaire was planned to gather the
amount of treated an non treated radioactive waste currently stored in Brazil, and some
features of these material, as physic state, nature (organic or inorganic), matrices in which
they are immobilized, and so on.

In this first step, the main topics with concerning of these information were elected, thus the
questionnaire was based on six principal sections:

1. Information about the institute/company: address, name of responsible, phone,
area of operation.

2. Generic information about radioactive waste: classification concerning
generation of radioactive waste (generator, treater, storer), types of radioactive
wastes handled, generating operations, information concerning Norm materials.

3. Information about the inventory control: radionuclides and their
characterization methods.

4. Information about treatment process: process apply to treat each kind of waste
— liquids aqueous, organics, compactable solid, non compactable solid,
biological, etc.

5. Inventory of non treated waste: amount of non treated compactable solid waste,
non compactable solid waste, liquid waste, and main contents of each group.
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6. Inventory of treated waste: amount of treated compactable solid waste, non
compactable solid waste, liquid waste, and so on, related with the matrices of
immobilization if applicable.

After the definition of the information that had to be collected, a questionnaire was drafted in
spreadsheet application. This initial version was converted in an online version.

2.2. Migration to online version

The electronic version was planned to be as easy as possible to filled out. Whenever possible,
some alternatives were provided in order to drive the answers, facilitating the process for the
responders and also the analysis of the answers after the return of the questionnaire.

The previously planned questionnaire had to be modified and some fields were simplified in
order to make it faster to be processed. The software adopted did not have enough tools to
manage all information as we planned.
Once the questionnaire was available electronically, the responders were registered as users,
and could access the questionnaire and fill it out online. The form was firstly distributed only
to the Institutes of CNEN.

3. RESULTS
Hereafter, figures 1 to 6 show the questionnaire, page by page.
Altogether, the questionnaire has seven pages, whereas the last page is a summary of the

answers. The information of the summary page can be transferred to any spreadsheet
program to facilitate the data analysis.
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1. Informacées sobre a Instituicdo ou Empresa

Nome da Instituicio ou Empresa *

Endereco
I

Cidade

Estado

- Menhu

Responséavel Técnico

Telefone 1

Telefone 2

Area de atuacdo: Qual(is) o(s) negécio(s) de sua empresa? *

[ Geragdo de energia G
[ Mineragio

[ Pesquisa

[ Aplicacdo medica

™ Produgdo de radioisdtopos

[ Produgdo de elementos combustiveis

[ Producdo de radiofarmacos

[~ outro =l
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Figure 1: Overview of the first page of the electronic questionnaire.

@ Inventirio de Rejeltos Radic %

«

C [ formularios.cdin.br/inventario-de-rejeitos-racioativos o7

CDTFI! ReMN - Questionirio [CDTN/CNEN]

Inicio

Inventario de Rejeitos Radioativos Resultados

Pagina 27
2. Informacdes Gerais Sobre Rejeitos Radioativos
2.1. Como poderia ser classificada a sua empresa quanto a geragao de rejeitos radioativos? *
7 Recebe
[ Gera

[ armazena
[ Trata

2.2. Tipos de rejeito gerado/recebido pela sua empresa:

Meste iter gostariamos de obter informacies relacionadas aos tipos & origem dos rejeitas da sua instalacio. Selecione mais de uma opcdo, cas0 haja mais de uma operacdo geradora
para um mesma tipo de rejeita. Utilize o campa observagdes para acrescentar infarmagdes de rejeitas que ndo constam na listagem.

Rejeito sélido compactavel
> Rejeito sélido ndo-compactavel
- Rejeito liquido

Rejeito gasoso

2.3. Sua empresa armazena residuo do tipo T-Norm?
 Sim
Mo

Salvar rascunho | < Pagina anterior | _Préxima pagina >
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Figure 2: Overview of the second page of the electronic questionnaire.
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3. Informacées Sobre o Controle do Inventario
Para cada radionuclideo selecionado, indique a(s) classe(s) de rejeito(s) geradois)/recebida(s) que os contém.

Radienuclideos *
™ Ag-108m

[~ am-241

[ c-14

[ Ca41

[~ Ce-144

I clae

[0 Cm-243+244
[~ co-60

[ Cs-135

[ Cs-137

[T Fe-55

H3

[ t-]

[ hb-94 ~
- Mi-59

[ nNi-g3

[ Hp-237

[ Pd-107

[~ pu-238

[ Pu-2304240
[ Pu-241

[~ Ru-109

[ sb-125

[ Se-79

[~ Sm-151
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Figure 3: Overview of the third page of the electronic questionnaire.
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4. Informacdes sobre processos de tratamento

Sua empresa possui algum método de tratamento para os rejeitos gerados e/ ou recebidos? *
& sim
~ Nio

Em caso afirmative, responda as perguntas a seguir

Quais s&o 0s métodos empregados no tratamento de rejeitos sélidos compactaveis?
™ Compactacdo

™ Corte

™ Incineragio

™ Outro

Quais sdo 05 métodos empregados no tratamento de rejeitos sélidos ndo compactaveis?
™ Imaobilizagin em matriz de betume

I~ corte

™ Incineragio

™ Imobilizagio em outras Matrizes

I~ outro

Quais sdo 0s métodos empregados no tratamento de rejeitos liquidos aguosos?
[ Precipitagdo quimica seguida de cimentagdo

™ Evaporacdio seguida de cimentacdo

™ Precipitacdo quimica sequida de betumizagdo

™ Evaporagfo seguida de betumizagsio

I~ outro

Quais sao 0s métodos empregados no tratamento de rejeitos liquidos organicos?
™ Incineragdo
™ Extragio
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Figure 4: Overview of the fourth page of the electronic questionnaire.
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5. Inventario de Rejeitos Nao-Tratados

Neste item gastariamos de obter informacdes sobre a quantidade de rejeitos ndo tratados armazenados em sua empresa, Por favor, complete as informagdes das embalagens nas
quais estes rejeitos estdo armazenados, de maneira que possamos computar a quantidade total armazenada, Caso haja mais de um tipa de rejeito em uma mesma embalagem (ex.
luvas e papéis compactados juntamente), par favor, selecione o constituinte majoritério, e se necessério utilize o campo observagdes para fomecer esclarecimentos

5.1. Rejeito sélido compactsvel
5.2, Rejeito sélido ndo-compactavel
5.2 Rejaito liquido

5.4, Rejeitn gasoso

Cripténin

Gases nobres

Tritio

X¥endnio
outra

Observaces
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Figure 5: Overview of the fifth page of the electronic questionnaire.
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6. Inventario de Rejeitos Tratados

Neste item gostariamos de obter infarmasfes sobre a quantidade de rejeitos tratados armazenados em sua empresa. Os rejeitns tratados foram subdivididos em grupos de acordo
com as suas caracterfsticas. Para cada subgrupo abaixo complete as informagaes requisitadas. Acrescente mais de um tipo de embalagem para cada tipo de rejeito quando aplicavel.

6.1, Rejeito sdlido compactavel

6.2, Resina imabilizada em cmenta

6.3. Carvao imohilizado em cimento

6.4. Concentrado de evaporador incorporada em cimento

6 5. Concentrado de evaporador incorporado em betume

6.6. Material irradiado imobilizado em cimento

6.7. Material irradiado acondicionado

6.8, Material contaminado imobilizado em cimento

6.9, Material contaminado acondicionade

6.10. Entulho incarporada em cimento
6.11. Liquido incorporado em ciments

6.12. Lama, Iodo, precipitadn incorporados em cimento

6,13, Carcagas de animais

6.14. Bialdgicos

6.15, Cinzas

6.1, Filtros encapsulados
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Figure 6: Overview of the sixth page of the electronic questionnaire.
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4. CONCLUSIONS
The questionnaire was tested and distributed to the institutes of CNEN. It showed to be a very
friendly form and apparently the answerers had no difficulty to fill out it. The collected
information was easily transferred and analyzed by Microsoft Excel.
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