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ABSTRACT 

After the initial response to the radiological accident in 

Goiânia, a radiological survey throughout the city was performed 

using a mobile unit. This unit was equipped with two Geiger 

Muller detectors outside the vehicle and one 4" x 4" Nal(Tl) 

detector connected to a dual recorder. All three detectors were 

placed 1 m above the ground.The survey system covers a wide range 

of exposure rate, since environmental levels up to 10 R h-*. 

Eighty percent of the Goiânia urban area was covered by this 

survey and except for some specific locations the contamination 

was restricted to the main foci surroundings ocurring in a non 

homogeneous pattern. The highest value observed in the city after 

the main foci decontamination was of 0.7 mR h-> in the 57*b 

street - where the source was opened. Results of the main foci 

and some other locations are presented in the paper. The system 

designed to perform the survey in the city played a fundamental 

role during the decontamination process. 



i 

INTRODUCTION 

During the early phase of the radiological accident in 

Goiânia, the main contaminated places were discovered based on 

the information of persons involved, directly or not, in the 

accident. One week after the CNEN intervention it was decided 

that an aerial survey should be carried out to verify whether the 

more contaminated places were found. The aerial survey indicated 

a new focus, beyond the main foci already found, with an exposure 

rate of 1 R h-» (Ba 88). Due to the method sensitivity ( about 50 

aR h->)> it was clearly pointed out that all the relevant hot 

spots were already known at that time. 

After some environmental studies and measurements it was 

determined that the main »37Cs contamination pathways were the 

ressuspension (Am 88) - around the main foci - and the other one 

the dissemination caused directly by persons or domestic animals. 

Once such pathways were already known and taking into account 

that some less contaminated spots were found outside the most 

affected area, a mobile survey unit was designed and equipped to 

carry out a radiological survey as detailed as achievable around 

the city urban area. The design was based on the need of a high 

sensitivity ( since environmental levels), a wide range ( up to 

10 R h*1) and a continuous recording of the monitors readings. 
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MATERIAL AND METHODS 

Design of the mobile unit 

Two Geiger-Muller detectors * were placed outside a caravan 

vehicle 1 m above the ground connected to a monitoring system 

(figure 1.) These two GM detectors, previously calibrated by the 

SSDL-Rio de Janeiro, covered a exposure rate range of 10~*mR h-* 

to 10*mR h-» and 10-• R h-» t o l O B h - » . 

In order to assure a fast time response and sensitivity to 

naturally occurring exposure rates, a 4" x 4" Nal(Tl) planar 

detector ** was placed inside the vehicle 1 m high above ground. 

This detector was connected to a single channel analyser with the 

response energy band adjusted only to the 13TCs energy. Care was 

taken with this detector and the associated eletrônica to avoid 

undesirable effects caused by temperature increasing and 

mechanical shocks. 

All three detectors were connected to a Cole-Parmer dual 

channel recorder, providing easy data handling after the survey. 

* - GM detectors from Berthold models LB 6500-4 and LB 

6500-3 

** - 4" x 4" Nal(Tl) planar detector from Quartz & Silice 

model 102 SEA 102 



Operational procedures 
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All the monitored streets of Goiânia were runned at a 20 km 

h*> velocity. The velocity was stablished by a sur««y of the 

Nal(Tl) time response to a LMRI >*"Cs standard source of 333 

kBq. Everyday the detectors were cnecked with the sime source 

that produces a exposure rate of about 5 mR h~ *. 

The readings records were identified with name and date of 

measurement and simultaneously marked in a map. information 

concerning the places with exposure rate greater than 10-' iR h*1 

were entered into a database file and sent to a field «.earn to be 

checked. This field team carried out a local surv-y of the 

assigned areas and, when necessary, the place was decontaminated. 

After that a new survey with the mobile unit double ch ̂ cked all 

the decontamination process. Locations found with exposure rates 

less than 10~] mR h-», but actually with a Nal(Tl) contamination 

reading, were runned again at a 5 km h-* velocity to achieve a 

more acurate reading with the GM detectors that have a delayed 

response when compared to the Nal(Tl). 

RESULTS AND DISCUSSION 

The main foci surroundings (figure 2) were exhaustively 

surveyed and the R57 main focus vicinity readings records give us 

a view of the ^'Cs contamination (figure 3a). The contamination 
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on this area occurred in a non-homogeneous pattern with a more 

intense hot spot probably due to the direct influence of the 

focus. The shape if the graphic suggests a contamination most 

likely due to a ressuspension of radioactive material. 

The table 1 ,-»ows the results of the places with exposure 

rate values greater than 10-* mR h-'. In such areas, with a few 

exceptions, a further decontamination process was carried out. 

The measurements of the 801** street (figure 3c) showed only 

a hot spot. The field team local survey found out the place to be 

a sanitary waste deposit where some contaminated domestic waste 

was buried. Similar readings were observed in the Goias avenue 

record (figure 3b)and were investigated by the field team. It 

was fouri out that there vas a body building academy near that 

place where ona f the highest contaminated person were used to 

go to make physical exercises. The field team survey indicated a 

lot of small hot spots at the sidewalk and at the entrance of the 

academy. All the hot spots were then removed. 

At the end of the mobile unit survey - performed on the last 

days of february, 1988 - there were some places with remaining 

values of about 10-» mR h-> (table 2) and, except for the 801*» 

street, no more decontamination works were done. That street was 

later decontaminated by the removal of the buried waste. 

An aditional survey was done in specific places of two 

adjacent cities (Anápolis and Aparecida) indirectly involved in 

the accident. Values not greater than 0.03 mR h-* were found in 

that places. 
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At last, this mobile survey runned a distance of 2000 k« 

across the Goiânia's streets, representing eighty percent of the 

city urban area. 

CONCLUSIONS 

Based on the presented results, three relevant points were 

clearly observed: 

- The contamination was, in practice, restricted to the main 

and secondary foci surroundings; 

- Even around the main foci the contamination occurred in a 

non-homogeneous pattern. 

- Some hot spots identified by the unit were actually not 

due to the contamination at the street but due to the 

contaminated terrains nearby. 

Based on the showed performance, the designed mobile unit 

survey systeu for intervention in Goiânia after the accident with 

the 1J7Cs conformed entirely to the initial expectation. 

Recently, it was integrated to the early response team for 

nuclear accidents or radiological emergencies. 
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Table 1. - Locations found with exposure rates greater 
than 10-* iR h'1 after the main foci 
decontamination. 

place maximum exposure rate 
(mR h-M 

57* * street - main focus 
and surroundings 

FVI - 26A street - main focus 
and surroundings 

FVII - 6A street - main focus 
•nd surroundings 

FVIII - P19 street - secondary focus 
near the entrance 

61»* street with 72»* street 

Goias avenue 

59* * street - playground 

H avenue 

801»* street 
sanitary waste deposit 

2.5 

0.3 

0.1 

0.3 

0.7 

0.1 

0.3 

0.1 

0.2 

Independência avenue with 72»* street 0.2 



Table 2. - Locations with remaining values greater than 
10-» mR h_1 (This survey was performed during 
march 1988 and most places were already 
decontaminated). 

place exposure rate 
(mR h-M 

57*'street - main focus 0.7 max. 
all the street 

26A street with Oeste avenue 0.1 
near main focus FVI 

26A street 0.4 

beside main focus FVII 

59'»street - playground 0.1 

80*» street #142 0.1 
near main focus R57 
H avenue 0.1 

801»*street 
sanitary waste deposit 

0.2 
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