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ABSTRACT 
In 1948 Government of the USSR made provisions to gear industrial complex for obtain Pu-239 in Chelyabinsk 

region. Making Pu-239 in metal form leaded to formation of big quantity of liquid radioactive wastes. It was impossible 
to provide cleaning water. The radioactive waste were put into Techa river till 1951. Many people lived near Techa and 
took big dose of radiation. It is very important that people did not know anything about behavior of the radioactive 
substances in the environment and action on the health. 

INTRODUCTION 

More than 50 years have passed since the division of 
nuclei opening. Nevertheless nuclear industry has become 
one of the major elements of scientific and technical 
progress. Originally the atomic energy was used mainly in 
military purposes. Many physicist of USA and Europe 
worked over creation of the nuclear weapon. Big efforts in 
this direction were applied in the Soviet Union. In shortest 
time the industrial complex for receive plutonium weapon 
was created. On the base of this complex the modern 
radiochemical enterprise (PA ”Mayak”) for conversion 
exhaust nuclear fuel works now. As result a of work of PA 
“Mayak” large quantity of radioactive waste was 
accumulated. This problem is one of the most important 
for today.  

The adverse situation in region was caused during 
work of the enterprise in first years. The technological 
circuits for receiving plutonium, based on sedimentary 
and extract processes, formed big volumes of liquid 
radioactive waste. 

It was difficult to solve this problem. All scientific 
and technical potential was directed to the decision of 
technological tasks. The privacy of development 
complicated situation. It was necessary to solve questions 
dealing with liquid radioactive wastes. The simplest 
solution of this problem was starting the waste discharge 
into Теcha river. Thus, since 1949 till 1956 about 76 
millions cubic meters of radioactive wastes with common 
activity of 2,75 millions Curies was discharged [1]. About 
95% of the whole activity was dumped into the river in 
1950- 1951. Next years discharge of the radioactive 
wastes into Теcha river was stopped. Nevertheless, the 
radioactive pollution was spread all over the river. The 
concentration of radionuclides exceeded m.p.c. 50-100 
times, in some places the radiation background achieved 3 
Roentgens per an hour. More than 124 thousand people 

received a significant dose of radiation. A part of the 
population was dispossessed. 

After stopping waste discharge in the river, a middle-
life waste were dumped into lake Кarachay. Totally about 
120 millions Curies of radioactive substances were 
collected in the lake. 

But this way of storage of liquid radioactive waste 
isn’t the best. So, in 1967 water level in the lake 
decreased. This resulted from snowless winter and early 
spring with catchy wind. About 600 Curies of activity was 
spreaded by the wind. The area of pollution has square of 
1800 km2 [1]. After that incident the project was 
developed to cover the lake surface. This work is in a 
progress and windy spread of radioactive aerosols is going 
on. 

Another problem of Karachay is polluted 
underground water which forms “radioactive lens”.  

The storage of high-activity waste was difficult task. 
These wastes were placed into a steel volumes within 
ferro-concrete canyons. The volumes were cooled with 
water. This system of a storage had a number of technical 
lacks. Equipment, successfully used at the plants of a 
chemical industry, didn’t provide needed level of safety. 
Repair of the equipment was absolutely impossible 
because of highest radiation fields. As a result, the 
monitoring of the wastes level in the container absented.  

When container was filled with the radioactive 
wastes, it got into the cooling system. This resulted in 
making the cooling system as periodic one instead of its 
being continual. 

Another problem is decapsulation of steel containers.  
In 1957 the wastes evaporated so, that explosive mix 

of acetate and nitrate salts was formed. Temperature of a 
mix achieved 350 degrees. Due to radiation oxides of 
nitrogen were formed. High pressure was created In 
container the and it bursted.  



 

 

RESULTS 

About 90% of activity precipitated near place of 
explosion [1]. Around 2 million Curies were risen at 
height of 1 km and dissipated in atmosphere. Following 
precipitations formed  the East-Ural Radioactive Trace 
(EURT). The content of emission is submitted in le 1[2]. 

As it’s shown in table 1, short-life radionuclides made 
the basic contribution in total amount of activity. The 
radionuclides was completely decayed during 5 years after 
the accident and now density of pollution is caused only 
by 90Sr, which quantity has decreased 2,6 times due to 
radioactive decay. The situation was complicated with 
90Sr representing the greatest danger due to its high 
toxicity and long half-life. 

As official border of the East-Ural radioactive trace is 
adopted the territory with density of pollution 2 
Curies/км2. The distribution of activity within the area of 
pollution is submitted in table 2. 

Radiation conditions in the EURT changes since that 
time. The main factors influencing on this changes are: 

1.  Radioactive decay. 
2. Redistribution of radioactive substances in 

natural systems. 
3.  Biochemical migration of radionuclides. 
4.  Human activity. 

General dynamics of conditions on the territory is 
submitted below (Fig 1,2) [2].  

DISCUSSION 

As a result of radioactive decay, total density of 
pollution decreased for 40 years almost in 50 times. Now 
radioactive pollution is caused practically by 90Sr, the 
contribution of Cs137 is insignificant. 

90Sr is the most dangerous for population living near 
bounds of the trace. It intakes in human organism with 
food, especially with milk.  

Big attention was given to consequences of the failure 
of 1957, especially in foreign mass media. Information of 
the accident was top-secret, which aid to grape-vine 
appearance . 

The medical consequences of the incident was 
essentially differed and basically  determined by dozes of 
radiation. The heaviest consequences had the wastes 
discharge into Techa river. There were some cases 
chronic beam illness among people, living near the river. 
Average mortality in that area was heighten. However it 
should be noted, that in that situation it was possible to 
avoid cases of development of beam illness. 

PA “Mayak” is the modern radiochemical enterprise 
and plays an important role in the national economy. 
Practically, all failures have taken place in first years of 
“Mayak” work. Now enterprise successfully carries out 
measures for rehabilitation territories and improve the 
ecological situation.  

CONCLUSION 

Therefore, methods for conversion of waste absent 
the long history of the radiochemical plant’s work. There 
were two reasons for it. First, attention was concentrated  
on designing and building industrial plants to produce 
nuclear arms. Second, people did now know anything 
about the behavior of radionuclides in the environment 
and its affect on the health. The heaviest consequences of 
the work had the wastes discharge into Techa river. Now 
radioactive pollution is caused practically by 90Sr, intaking 
with milk.  

T

Radionuclides 
89Sr 
90Sr+90Y 
95Zr+95Nb 
106Ru+106Rh 
137Cs 

144Ce+144Pr 
144Pm 
155Eu 
239Pu 2

TABLE 2.  T

Density o
90Sr 
0,1-2 
2-20 

20-100 
100-1000 

1000-4000 
ABLE 1.  This table shows the structure of emission 

Half-life Kind of decay Contribution to the mix, % 
50.5 days b, g Little 
29,1 years b 5,4 (2,7*2) 

64 days b, g 24,9 
1,01 years b, g 3,7 
30 years b, g 0,036 
284 days b, g 66 

2,62 years b, g Little 
4,96 years b,g Little 
4100 years a Little 

his table shows the distribution of activity on the area of pollution 

f the pollution, Curies/km2  
Summary ββββ-activity 

Area of the pollution, km  

3,7-74 15000-20000 
74-740 600 

740-3700 280 
3700-37000 100 
37000-150000 17 
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FIGURE 1.  This table shows relative density of radioactive pollution 
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FIGURE 2.  This table shows summary content of the radionuclides 


