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In the 1950s the residents of populated areas located near a military complex for plutonium
production (Mayak Industrial Association) in the South Urals region were chronically exposed to
radiation. The exposure resulted from discharges of radioactive waste with total p-activity of 2.75 MCi
into the river Techa in 1950-1956. The population of 39 villages situated on the banks of the Techa
numbering about 26 000 people used mostly river water for drinking, cooking and other domestic
needs. It was only in 1953 that the use of river water was prohibited, and the evacuation of the
residents to uncontaminated localities was started. In all, the residents of 20 villages numbering 7500
people were evacuated in the period 1953 through 1961. During the time they lived in the contaminated
riverside villages they were exposed to external radiation due to y-background in the riverside area, in
the villages and in houses, as well as to internal radiation resulting from incorporation of strontium
and cesium absorbed with drinking water. Internal exposure due to incorporation of long-lived
radionuclides is still going on. Dose reconstruction for residents was conducted by the researchers of
the Urals Research Center for Radiation Medicine, Chelyabinsk, Russia (URCRM) biophysics
laboratory: external doses were reconstructed on the basis of iifetime y-background measurements
and the residents' lifestyles; estimation of internal doses was made on the basis of lifetime measurements
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of' Sr and Cs body contents in a whole body counter (S1CH-9.1). Dose distribution in the red bone
marrow for exposed residents was as follows: 0.1 Gy for 15.9%, 0.1-0.35 Gy for 47%, 0.35-1 Gy for 27.4%
and 1 Gy for 9.7% of residents.

The most difficulttask of the epidemiological study aimed at identification of long-term radiation
effects was to trace over 45 years since the onset of exposure vital status of the exposed cohort
members. A computer- based registry was created at the URCRM in 1969 which is constantly updated
and enhanced with the offspring of exposed persons. Over the 40-year period (1950-1989) 9300 of 26
000 members of the exposed Techa cohort died (death was confirmed by documents in 6500 cases),
6300 subjects migrated and for 7200 vital status remained unknown. In the recent years considerable
effort was made to trace the vital status of persons with vital status unknown, and to confirm by death
certificates as many death cases as possible. The following methods were used to address this task:
written requests sent to the address bureaus, interviews of relatives, search for documents at the
registration institutions (ZAGS) archives. As a result of this effort vital status has been verified for
5500 exposed residents, and 85% of death cases among non-migrants were confirmed by documentation.

The analysis of long-term stochastic effects allowed to make a conclusion about an increased
risk of leukemia and some solid cancers for exposed Techa cohort. The absolute leukemia risk estimated
using different calculation methods is 0.6-1.0 per 1000 person-Gy per year.
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