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ABSTRACT

This study has as objective to analyze more deeply the actions of response to emergencies involving radioactive 
materials, in the intent to establish a pattern to the actions performed by the military firefighters of the Military 
Fire Brigade of Minas Gerais. To met these goals, it has been attempted to analyze the procedures utilized and 
recommended, nowadays, for the military firefighters of CBMMG, and through directed studies, to suggest new 
actions possible to be executed in the local of the emergen cy in a way that will not expose the garrison to doses 
of ionizing radiation that may prejudice them. It is a study of bibliographic, exploratory, and also descriptive 
nature, realized through a qualitative approach. The techniques used for the research were the analysis of 
institutional documents, norms and other literature produced by renamed entities in the radiologic and biosafet y 
areas. It was then concluded that CBMMG, through simple actions of response, can provide higher quality and 
safety in the operations involving radiologic accidents, standing out that the implemented actions nowadays are 
very beneath the capacity of the corporation, due to the lack of knowledge of the matter by the firefighters. It 
was proposed, then, that new actions be implemented and instituted as operational procedures to be used on 
those emergencies, with the objective of provide a higher safety and professionalism in the attendance to 
emergencies involving radioactive materials.

1. INTRODUCTION

With the technological advances of industry and the current globalization, problems of 
modern society arise, such as the great fires, increase of crime, great technological disasters, 
creation of nuclear weapons. In this chain, the State appears as a protective and regulating 
organ of the actions of the society, avoiding that conducts practiced, affect the security of 
others, guaranteeing the harmony and security of the society.

In the absence of the state, social groups emerge that begin to create their own norms, which 
often act on the right of others. Thus, self-management can lead to non-observance of rules, 
which can lead to disasters that put society at risk.
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Thus, the State becomes responsible for the conduct of society and thus, the supervisory 
bodies of this system appear that controls the conduct of this disorderly society through 
imposed sanctions, or through corrective actions, after unexpected events.

The CBMMG (Military Fire Brigade of Minas Gerais) has the constitutional mission of 
guaranteeing the protection of society in case of fire, civil defense actions, search and rescue, 
prevention in general, among others. Being an institution that has been affirming commitment 
with the State in the fulfillment of the state duty, that counts on trainings of garrisons to act in 
emergencies involving dangerous products. These procedures are performed based on the 
Technical Operating Instructions (ITO) or the Firefighters Activities Manual (MABOM), 
implemented by the Institution's Command.

But the guidelines specified in such documents are not sufficient to standardize operational 
procedures to be performed at the time of the disaster involving radioactive materials, given 
the shallowness of emergency response guidelines involving radioactive products. These 
materials have specific characteristics (such as emission of ionizing radiation) and should not 
be treated as any products and deserving special attention.

Thus, as a way of minimizing this problem, it becomes imminent the need to elaborate 
Standard Operational Procedures (POPs) to act on occurrences involving radioactive 
materials, to guide the military of the CBMMG in a greater efficiency in the execution of 
actions of identification, isolation, Rescue, containment, decontamination and monitoring, as 
well as a more efficient orientation of conducts to be carried out with victims contaminated 
by such substances.

The main objective of this work is to identify actions to be taken by CBMMG in emergency 
actions involving radioactive materials, seeking to minimize risks and optimize t he means 
and other resources to be employed in all stages of attendance to such occurrences.

To do this, it is important to collect information that allows the type of material that is 
dispersed in the air to be identified beforehand or at the accident site, and what real risk it 
may cause in people. Thus a minimum perimeter of isolation of the place of the event of the 
accident will be defined, distancing people close to the place and avoiding a greater number 
of victims.

It is also essential to define the provision of a minimum operational structure for the 
deployment of the Operations Command System (SCO), allowing for better organization and 
coordination of personnel, material and strategy to be employed in the emergency, making 
efforts to solve problems quickly Seeking the efficiency in the use of human and material 
resources, as well as the provision of basic support for the organs of the National Nuclear 
Energy System.

It is notorious that nuclear activity has grown a lot in the world in recent years, so it would 
not be different in Brazil. The amount of radioactive material that circulates on the highways 
is increasing, increasing the possibility of occurrence of some type of accident related to such 
products.

Accidents with radioactive materials like the one happened in Chenobyl or in Goiania 
brought great social losses. In Goiania, for example, according to MTB-40 (2006), it is
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estimated that more than 60 people were fatal victims and around 6 thousand were 
contaminated, producing about 13.4 tons of atomic garbage, dangerous to the environment 
for over 180 years.

When the accident was discovered, authorities sent police officers and firefighters, without 
adequate protection, to isolate the area, which also became contaminated. The victims had 
their homes and belongings destroyed, taken to a landfill where the workers who demolished 
and transported also became contaminated.

Brazilian universities have developed numerous scientific works related to the development 
of energy sources using various radioactive materials as raw materials. Given that a 
university is an environment frequented by large numbers of people, a small nuclear reactor 
accident could suddenly victimize a significant number of shopkeepers nearby. This situation 
can take on great proportions if not controlled quickly and coordinated with great caution. 
Contamination can be rapid and fatal if not controlled in time.

The Firefighters activities have always been notable for offering a wide range of variables, 
both with regard to the unique nature of each occurrence that daily challenge the skill and 
competence of our professionals, as well as the advances of equipment and specialized 
materials used in calls.

These instructions, studied and applied to the training, can provide invaluable gains in the 
services provided to the population, allowing the use of the best techniques, with less risk for 
victims and for the firemen themselves. Thus, we achieve excellence in all our activities and 
fulfill our mission of protecting life, the environment and heritage.

The performance of the Fire Department garrisons will depend on the type of accident or 
emergency situation and the location of the occurrence. In each situation, the emergency 
action will be carried out in accordance with the appropriate manual and POP, with some 
changes added according to the peculiarity of each accident.

The consequences of an accident with radioactive material can generate great social and 
financial losses. It is incalculable the number of deaths generated by one of these disasters 
occurred in an environment with large crowds of people. Rapid relief action and control of 
the occurrence can significantly favor the cost of recovery work for both the affected 
environment and the contaminated persons.

Thus, the need for a standardization of procedures related to accidents with radioactive 
materials is extremely necessary for correct orientation and also training and preparation for 
the attendance of this particular and rare type of occurrence.

This work was carried out based on a bibliographical and descriptive research, based on 
emergency response protocols involving radioactive materials used by Brazilian fire brigades, 
as well as guidelines and procedures for radiological emergencies approved by regulatory 
bodies of nuclear activities, Namely the International Atomic Energy Agency (IAEA), the 
National Nuclear Energy Commission (CNEN), the Center for the Development of Nuclear 
Technology (CDTN), among others.
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2. OPERATION OF THE MILITARY FIRE DEPARTMENT OF MINAS GERAIS

2.1. Operational Procedures

Operational procedures for occurrences involving hazardous products follow a logical 
sequence, with a view to the safety of the involved teams, victims and other persons.

In the occurrences involving radioactive materials, this is not different, but some peculiarities 
inherent to these materials require a greater caution in some of the stages of the emergency 
response.

In this context, the occurrence is divided into 05 (five) tactical principles, being: 
identification, isolation, rescue, containment and decontamination. However, in the case of 
occurrences of this nature, a sixth principle will be adopted at the end of the others: 
monitoring, which aims to measure and record levels of radioactive emissions in the 
environment, equipment used and actors involved in the emergency (victims, firefighters and 
other professionals).

2.1.1. Identification

The identification of dangerous products in an emergency is the stage that allows to establish 
the properties and risks inherent in the products, and in this way, give the appropriate 
treatment required by the situation. However, when it is not known which products are 
involved, a greater (greater) risk potential should be assumed as a precautionary measure and 
thus, adopt safety procedures and maximized precautions to prevent any undesirable effects 
on emergency workers Or anyone else in the area.

Once the product has been identified, the risks associated with it can be determined and its 
potential impact assessed. Obtaining more adequate control measures for this type of product 
and its risks can be established, as well as the safety measures for both the emergency person 
and the others regarding the risks they are exposed to.

The identification and classification of hazardous products is the most important step in 
intervention in accidents involving radioactive materials. One must always take into account 
the direction of the wind, having as basic rule the positioning with the wind from the back. It 
is important to remember that this position may vary during the course of the occurrence. 
This identification must be made in such a way that the Military Fire Brigade recognizes the 
location of the accident and the material involved, at a safe distance.

In this way, efficient identification will be the first measure for a satisfactory and safe 
operation of society. For this, the security panel (number of risk and number of ONU) is used; 
and risk label (exemplified in Figure 1); emergency card or shipping envelope for the correct 
identification of the product.

INAC 2017, Belo Horizonte, MG, Brazil.



Figure 1: Examples of risk labels [1].

2.1.2. Operations center actions

When the operation via the Operations Center refers to occurrences where there is a finding 
that the emergency involves the presence of radioactive materials, the "Operations Center" 
shall collect as much information as possible, in particular: Type of material, whether or not 
there was exposure of the product, number of victims, characteristics of the accident site, 
total number of people involved " [2].

Such information will serve to subsidize the decision by a minimum isolation perimeter, as 
well as generate the activation of the vehicles necessary to the type of occurrence to be 
attended, being: Auto Area Command (ACA); Auto Salvage (AS); Rescue Unit (RU); Auto 
Tank Pump (ABT); Auto Hazardous Products (APP).

In addition to the abovementioned CBMMG vehicles, it will be necessary to have a police 
team in place, with the purpose of assisting in the isolation, not allowing the entry or exit of 
any person or equipment without authorization of the officer responsible for the occurrence.

The Center for the Development of Nuclear Technology (CDTN) and the National Nuclear 
Energy Commission (CNEN) are to be notified of the incident involving radioactive 
materials. These bodies have, respectively, state and federal competence to act in the 
response to accidents involving such products.

Emphasizes IAEA (2007) that the initial objectives of actions to respond to a radiological 
accident are: preliminary assessment of the event; Monitoring of irradiation and 
contamination levels; To apply promptly all reasonable measures to protect the public with a 
view to minimizing radiological and non-radiological (eg psychological) health effects; 
Protect personnel during emergency response operations; Collect and protect information that 
may be useful for the treatment of victims' health, for application and safety, and to prevent 
similar emergencies from occurring in the future; Create and maintain public confidence in 
the response provided; Isolate the affected areas; Basis for an extended response action 
(SCO).

It should be noted that the company responsible for the transport or storage of radioactive 
material must be immediately informed of the incident invo lving the product as well as the 
procedures to be adopted with the product until the arrival of technicians of the company.
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2.1.3. Isolation

Isolating the area where an incident or accident has occurred is usually the first step to be 
taken after identifying the hazard of a product, preventing the access of laypeople to the site, 
protecting the public from possible external radiation, inhaling suspended radionuclides in the 
Air and inadvertent ingestion of radioactive material resulting from contact with 
contaminated surfaces.

The IAEA (2007) recommends that the response commander, upon arriving at the scene, 
should protect the public, protect themselves, and assess the magnitude of the situation. You 
should observe the site at a distance (not less than 30m) in search of the following 
information: a possible radiological risk and other possible risks; People at risk; Safety 
hazards: armed persons, explosives; Marks / symbols / labels / United Nations number on 
products involved in the accident, etc.

After identifying that it is an emergency involving radioactive materials, the commander 
must determine that the members that will act in the radiological emergency provide due 
isolation of the affected area, with the initial objective of avoiding the propagation of the 
source as well as future contaminations of the people who Transit through the site.

The IAEA (2007) recommends that the radius of isolation of a radioactive source be 
established according to the situation and type of the source, according to Table 1:

Table 1: Insulation distance recommended for hot zone [3]

SITUATION PERIMETER OF SAFETY
Initial determination in external environment

Unshielded or potentially damaged source 30m radius of the source
Significant leakage from a potentially hazardous 
source.

100m radius of the source

Fire, explosion or smoke from a potentially 
hazardous source.

300m radius of the source

Supposed pump with possible risk of explosion Radius of 400m or more for protection 
against possible explosion

Initial determination inside a building
Loss and damage of shielding or spill related to 
potentially hazardous materials

Affected and adjacent areas (including 
lower and upper floors)

Fire or other event associated with a potentially 
hazardous condition that may spread throughout 
the building (eg through the ventilation system)

All construction beyond the outer 
security perimeter.

The table above shows a parameter of safety distances to be followed in the insulation, but 
other atypical situations may require greater distances and special care, such as large leaks or 
accidents.

INAC 2017, Belo Horizonte, MG, Brazil.



Based on the initial assessment of the hazard of the event, the insulation perimeter should be 
demarcated establishing an internal safety zone (hot zone), where the radioactive source is 
located and thus greater irradiation. An intermediate security perimeter, a safe place where 
the work will be carried out by the agencies, where human and material resources will be 
allocated. This area is known as the warm zone. And in the outside the warm zone, totally 
safe area, will be located the cold zone, where the circulation of people is free due to the 
absence of substances harmful to life.

The division of the isolation and response zones of the response forces must follow the layout 
shown in Figure 2, with divisions by activity performed and function performed.

Figure 2: Division of incident scenario.

The delimitation between the isolation zones must be extremely evident, so that access from 
the cold zone to the hot zone, and vice versa, is only by one way, thus facilitating the control 
of people, reducing the dispersion of radioactive substances or even potentially contaminated 
people, thereby increasing control of contamination.

During all activities carried out in areas where there is a likelihood of contamination by a 
radioactive substance, care must be taken to comply with the individual protection guidelines. 
All members involved in response activities should use personal protective equipment (PPE) 
according to the emergency room.

All directives adopted by the commander of emergency response actions involving 
radioactive materials must be written and saved for future archiving, control of actions, and 
final reports.

2.1.3.1 Personal protective equipment (PPE)

The use of PPE in the attendance of an occurrence involving radioactive materials is essential 
to avoid the contamination of the participants in the event. The APP vehicle must have at 
least the following personal protective equipment for the military: surgical gloves, rubber
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gloves, waterproof (disposable) jumpsuits, caps or tops, fabric overalls, safety goggles, lead 
Neck and chest protection, pairs of sneakers, gummed tape, dosimetric pen, dosimetric film, 
self-contained breathing apparatus (all material shall be disposable). In addition to these PPE, 
persons entering the risk area must carry a Geiger-Muller (GM) Detector / Counter.

CNEN advises that the use of PPE should be done through two layers of protection. In the 
first layer (internal), it must contain full uniforms or cloth overalls (including footwear); Pair 
of sneakers placed over pants / overalls, sealed with gummed tape; Pair of surgical gloves 
placed under the sleeve of the gandola and a second pair placed over the sleeve and sealed 
with gummed tape; Put dosimetric film and dosimeter pen in the pouch / overalls pocket. And 
in a second layer must wear the waterproof overalls, closing it up to the neck; Put on the 
second pair of sneakers, sealing over the overalls with gummed tape; Put the third pair of 
gloves (rubber) over the overalls and sealing with gummed tape; Put on self-contained 
breathing apparatus (adjust straps); Put protective blankets for the chest and neck (if 
necessary); Place nozzles or caps and seal with gummed tape; Put on self-contained breathing 
apparatus.

After dressing the two layers of individual protection, described above, the actuator in the 
emergency is protected. If encapsulated clothing is present at the place of occurrence, it may 
be used normally, thus increasing the level of protection.

The individual protection guidelines described above must be known and followed by all 
those involved in the radiological emergency. "The fittings that move to these types of 
occurrences should always remember that the EPI only protects against contamination and 
never against exposure, so we must control the following variables: exposure time, safety 
distance and shielding" [4].

2.1.4. Rescue of victims

If there are casualties at the scene, the person in charge of the operation (area command, 
service supervisor) must arrange for the rescue, always observing that the rescue activities of 
victims cannot be delayed due to the presence of radioactive materials.

Prior to carrying out victim rescue activities, the military firefighter must equip himself with 
the EPI as described in the previous section, and thus begin operations, seeking one victim at 
a time, and if possible with the wind behind his back. Pre-hospital care and victim 
immobilization procedures should not be performed in a place without contamination, aiming 
at reducing the time of exposure of both the rescuer and the rescuer. Initial relief procedures 
should focus on removing victims from contaminated sites [4].

In carrying out the activities, workers will volunteer and receive information on the possible 
consequences of exposure to health, whether or not they choose to perform the work (IAEA, 
2007). Efforts should be made to keep exposure doses low when life-saving actions are taken. 
It is recommended that no person involved in the rescue actions of victims enter the hot zone 
more than once, aiming to decrease the time of exposure.

In order to control exposure to radiation, the dosimetric film and the dosimetric pen should be 
monitored whenever the first responder or hot zone exits the contaminated area.
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To the extent victims are being removed from contaminated or possibly contaminated sites, 
screening procedures should be performed as well as decontamination. If necessary, the 
prehospital care must be performed and also the personal registration. It should be noted that 
treatment and transportation of persons with serious injuries should not wait for registration, 
monitoring or decontaminat ion.

After removal of the victim from the hot zone, decontamination should be performed thro ugh 
the decontamination corridor. But given that there may not be a decontamination corridor set 
up in time to decontaminate such victims, the following dynamics should be carried out to 
prevent the spread of contamination: remove the victim's outer clothing, wrap it in a blanket 
and label it as possibly contaminated. The outer clothing should be placed in a plastic bag and 
in the place of deposition of radioactive waste.

If there is a suitable place, the victim should be advised to take a shower and change clothes 
as soon as possible. After the bath, the victim should be monitored with radiation meters and 
registered. Victims should be advised to be alert to official instructions issued in the media, 
and if there is no objection, then they should be sent home.

2.1.5. Containment

In emergencies involving radioactive products, the adoption of measures to neutralize the 
product or to minimize the effects of the accident is an obligation of the operating body. In 
the State of Minas Gerais, the competence of the Center for the Development of Nuclear 
Technology (CDTN), supervised by the National Nuclear Energy Commission (CNEN), has 
specialized technicians and appropriate equipment for emergency response.

In this way, the measures adopted by the CBMMG can't be limited to just isolating the place 
and saving lives. As a general rule, confinement tactics1 exposes the Emergency Team to less 
risk than containment tactics2. Considering the nature of the risk involved, it is preferable to 
opt for defensive actions at a distance, to achieve the same objective as to try something more 
risky, of an active character.

Another technique of great relevance when working with radioactive materials is "site 
coverage". This is a physical method, used as a temporary measure until the most effective 
control tactics are implemented. Depending on the material involved, it may be necessary to 
consult a product specialist first.

MTB-21 of the PMESP Fire Department points out that the cover can be made in several 
ways, and a plastic or tarpaulin cover may be used over a spill of dust or dust, or a cover or 
barrier may be placed over the Source, usually alpha or beta, to reduce the amount of 
radiation emitted.

1 Set of actions aimed at preventing the propagation of the element to compartments or areas 
not yet reached.
2 Operations aimed at eliminating or stabilizing the risk of the product being spread into the 
environment by containing or keeping it in its packaging.
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According to UFRS (2006), the possibility of providing shielding for the radioactive source 
that is out of control should be considered by the technical personnel involved in the rescue. 
A simple way to regain control of a radioactive source is to use metal containers to hold the 
radioactive material that has lost its shielding. Sealed sources may also be immersed in 
buckets with water or sand to reduce exposure rates.

2.1.6. Decontamination

Decontamination consists of the physical removal of the contaminants or the change of their 
chemical nature to innocuous substances. In this process, the most important is thoroughness, 
not speed.

In order to plan a decontamination operation, it should be assumed that all personnel and 
equipment that have had access to the hot zone are contaminated. Thus, at the point of exit 
from the hot zone, a decontamination corridor will be set up. This process will be done by 
combining several decontamination bases.

The decontamination will begin at the first station of the corridor (within the hot zone), 
starting with the layout of the equipment and tools used in the works and will end with a 
complete medical evaluation of the members of the teams that had access to the exclusion 
zone.

In emergencies with hazardous products in general, Noll and Hildebrand (1995) define the 
contamination reduction corridor composed of nine distinct bases, as illustrated in FIG. 3. In 
emergencies with radioactive materials, we will maintain these bases and add some 
protection measures to be performed in order to carry out an effective decontamination 
process.

Figure 3: Contamination reduction corridor.

Material deposition, first base, is the entry point in the contamination reduction corridor and 
the appropriate place to do manual decontamination if necessary. On this basis the worker 
deposits the used equipment, such as tools and other objects that will be used later inside the 
hot zone, to follow the next base.

INAC 2017, Belo Horizonte, MG, Brazil.



At base 02, called rinsing and dilution of contaminants, it is feasible to have a portable 
shower, with high pressure and low flow or another efficient method of washing, so as to be 
used for the rinsing and dilution of the contaminants, as well as brushes Of soft bristles and 
neutral detergent to wash and rinse the outer layer of PPE.

Removal of breathing apparatus or base 03 where the self-contained breathing apparatus used 
by the team member will be removed or effected if he is to return to the exclusion zone.

In the base 04 will be the removal of external PPE and washing, in which all external 
personal protective equipment used will be removed, as well as external gloves (rubber), pair 
of shoes, waterproof overalls, caps and caps. The entire operation must be done with the 
member of the intervention team, who will have the assistance of two other individuals who 
will make the removal. PPE removed from the individual should be placed in bags for 
subsequent disposal of radioactive waste. The individual will be submitted to the new 
washing of the upper and lower limbs, to remove possible contaminating elements present. 
The wearer will never be able to help his companions remove their clothes, as this will 
prevent them from becoming contaminated, since the other two will be properly equipped.

At base 05, removal of internal PPE, the layer of internal personal protective equipment and 
clothing worn by the intervention team member shall be removed. These clothes and 
equipment should be placed in plastic bags for later deposition with other radioactive waste.

At base 06, called a full body wash, the staff member will take a complete bath, looking to 
wash the entire body. It is important to emphasize that during the bath, the use of the bush is 
limited only to superficial abrasion of the skin, avoiding abrupt rubbing of the epithelial 
region, thus preventing a possible internal contamination.

At base 07, the decontaminated individual will put on dry and clean clothing, and then 
continue to the monitoring phase.

Individual monitoring, baseline 08, will be performed a preliminary assessment to verify that 
the individual is complete and satisfactorily decontaminated. This evaluation includes the use 
of radiation detectors to assess the level of contamination present in the individual, 
considering the background scale adopted by the equipment used, according to the 
radioactive activity of the environment.

The monitoring of a person must be done without the operator of the equipment sketching 
any type of facial reaction, even when a high contamination is found. The values measured 
by the monitoring device should be recorded in an individual control medical record, for 
contamination control and monitoring.

A thorough medical examination will be carried out at the last base (09), in order to verify the 
health conditions of the worker. A medical record will be filled out and will serve to 
subsidize medical information to avoid further problems.

Within the contamination reduction corridor, separate areas will be demarcated with boards 
for the decontamination of technicians, portable equipment, clothes removed, etc., in order to 
guide the team to be decontaminated. The spacing between decontamination stations must be 
at least one meter. It is recommended that panels / posters be placed at each station,
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informing the activities that should be carried out. The time for decontamination should be 
checked in advance.

The entire area of the decontamination corridor must be lined with tarpaulin to prevent soil 
contamination and radiological propagation of the radioactive agent. Inside the 
decontamination corridors plastic swimming pools should be placed where the field washes 
are carried out. This pool has the function of collecting the water used in the decontamination 
of people, considering their possible contamination by the radiological agent.

It is important to note that all waste from the decontamination activities, as well as 
contaminated clothing and PPE, must be collected and destined for the CDTN or CNEN.

After all the contaminated area has been screened, strict isolation must be done so that those 
responsible for cleaning the site of the radiological accident (company, CDTN, CNEN, 
among others) perform the decontamination process, avoiding contamination spreading, and 
its effective decontamination.

2.1.7. Monitoring

In order for individuals not to receive excessive or unnecessary doses, radiation protection 
has several monitoring features that must be used in response actions involving radioactive 
materials. The monitoring apparatus recommended by the Institute of Nuclear Engineering
for monitoring contaminated areas is the Geiger-Muller (GM) Detector / Counter. The IAEA 
(2007) points out that during the verification of the devices, it must be verified that they have 
the capacity to measure gamma radiations between 0.1pSv / h and 1,000mSv / h, so that no 
actuator is submitted to high-hazard locations.

During monitoring activities, more than one monitoring device must be used simultaneously 
to perform cross-checks of radiation emission, thus verifying the coincidence of the readings.

The success of a monitoring activity is directly related to its rational planning as well as its 
planned execution. The execution of a monitoring activity includes taking measurements, 
interpreting measured radiation levels, recording data, and arranging, when necessary, to 
improve measures to protect and expose people.

The monitoring of sites with higher flow of people, such as the contamination reduction 
corridor, should be monitored more frequently due to the possibility of increasing the 
contaminated area caused by the response activities.

Individual monitoring can be divided into internal or external monitoring. Area monitoring 
can be done by measuring the level of radiation, air and surface contamination.

3. CONCLUSIONS

The Military Fire Brigade of Minas Gerais has guided its actions through technical norms, 
manuals and instructions that regulate and standardize the executions of its activities.
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The Corporation's current preparation for a more effective response to emergencies involving 
radioactive materials is extremely limited, in view of the guidelines outlined in the ITOs and 
technical manuals.

In order to increase the range of knowledge related to radiological accidents, as well as to 
enable a more effective operation of the CBMMG in the occurrences involving radioactive 
materials, the institution needs to carry out joint courses and training with other competent 
bodies in the attendance to radiological emergencies such as CDTN, IPEN , CNEN, among 
others.

It is also essential to acquire specific equipment for the military in this type of emergency. 
The acquisition of this material is directly related to safety in operations involving radiation, 
thus requiring effective training with the military that will operate such equipment, as they 
will monitor both the location and the contaminated persons and equipment.

The need for acquisition can be exemplified by the radiological emergency at Chernobyl, 
where firefighters were the first public security body to be deployed at the scene. The lack of 
technical knowledge in the area of radiation and also of specific radiation detection 
equipment has caused the death of several firefighters.

When analyzing the procedures indicated by the International Atomic Energy Agency in the 
attendance to an emergency involving radioactive materials and the constituted study, it was 
verified that these procedures are not consolidated in the CBMMG, because when exploring 
the Technical Instruction and manuals, no procedures were observed or bibliographical 
sources specific to the military firefighter activity in radiological emergencies.

It is essential that periodic training be carried out to deal with occurrences involving 
radioactive materials and that these training should not be limited to a small group of people, 
especially considering the fractions of the interior of the State that do not have specialized 
agencies such as the CDTN based in the city of Belo Horizonte.
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