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INTRODUCTION

Investigations carried out so far at the Wroctaw Technicel Univer-
sity were aimed at determining the pathways of radionuclides
through particular environmental media, and providing a classifi-
cation of radicactive substances with special emphasis placed on
Sr-90 and Cs-137. The results obtained were presented at the Am-
sterdam Congress of IRPA. However, it has not been accurately ex-
plained to what extent man is exposed to radiation. There is still
a doubt about the estimates of radiation impact on the exposed
tissue, the dose distribution, the size of the exposed tissue, and
the relationship between dose rate and dose efficiency.

EXPERIMENTAL AND RESULTS

The amounts of radionuclide intakes have been determined. These
intakes result from the presence of radionuclides in the environ-
ment (whole-body dose), in the ambient air (lung dpses from in-
halation) and in the diets (doses due to ingestion). Radioisotopes
deposited in the human organism also contribute to the total in-
take. To determine doses due to inhalation, measurements were made
for air concentrations of Rn-222, Rn-220 and long-lived isotopes.
The results are listed in Table 1. Doses introduced into the body
through ingestion. were estimated on the basis of radionuclide
contents in the diets. The contamination of diets is in the most
part due to doses from Sr-90 and Cs-137. ieasurement results are
shown in Table 2. To determine the whole-body dose, concentration
data were established for standard man from bone, muscle and gonad
sample testing. Total beta- and gaemma-activities of the ash, as
well as Ra-226, Cs-137, Po-210, 5r-90, Ca and K contents, were
determined. Based on potassium concentration, the concentration

of radioactive K-10 which forms 0.0119% of the overall potassium,
was estimated. ameasurement results for gonads are listed in Tables
3 and 4 for man and women, respectively.

The standard man is an individual characterized by a size of 1.70 m,
a weight of 70 kg and a life-time of 70 years. The weight of the
skeleton {excluding marrow), muscles, heart, testicles, and ovaries
was 7 kg, 30 kg, 9.3 kg, 40 g and 8 g, respectively. After having
burnt the soft tissues, 400 g of ash was obtained; burnt bone gave
1425 g of ash. Dose rates from the radionuclides tested to the
critical tissues of standard man were calculated. Results are pre-
sented in Table 5. During our experiments emphasis was focused on
the calculation of yearly radiation impact resulting from both
man-made and natural radioisotopes (Table 6).

Gamnma radicisotopes in samples were determined by using a gamma
spectrometer. Beta radioisotopes were separated by radiochemical
analyses and determined by a low-level anticoincidence beta
counter, while alpha radioisotopes were measured by means of

alpha scintillators.

CONCLUSIONS

1) The radioactivity of aerosols over the City of Wroclaw results
mainly from the presence of Rn-222 (93.3%). Radioactivity due to
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Rn-220 equals some 6.6%. Lung doses from inhaled Rn-222 fall in
the range of 630 mrad/yr.

2) Sr-90 and Cs-137 are introduced through ingestion. After having
estimatd the radionuclide contents of diets, it was found that
Sr-30 doses resulted from cereals (41.4%) and milk (41.4%) intakes,
whereas doses from Cs-137 were in the most part {69.0%) due to the
intakes of milk and milk products. Sr-90 is characterized by a
long-term retention in bone. This is largely true for osteogenetic
tissue, hematopoietic marrow, and periosteum. Bone doses from
Sr-90 intakes are 6.68 mrad/yr, while whole-body doses due to in-
gestion of Sr-90 equal 0.70 mrad/yr. Cs-137 is being removed from
the organism. To determine the exposure rate, a whole-body dose
from Cs-137 equal to 0.038 mrad/yr was selected.

3) Po-210 and Ra-226 are deposited in bone, too, whereas the de-
position of Po=-210 was found to be four times that of Ra-226.
Yearly bone dose from Po-210 falls in the range of 0.035 mrad.
Bone dose due to Ra-226 equals 1.38 and 0.59 mrad for bone cells
and laversian canals, respectiwvely.

4) The highest dose rate to soft tissue resulted from K-40. The
estimated gonad dose was 20,34 mrad/yr.

TASLE 1. AVERAGE MONTHLY AIR CONCENTRATIONS (1974-1976)

MONTH Average radioactivity (pCi/mB)
222Rn 22ORn Long-lived isotopes
January 236 18.2 absent
February 163 11.0 absent
Warch 254 20.7 0.3
April 108 9.2 0.6
May 93 6.3 0.1
June 106 A 13.5 absent
July 112 14.8 absent
August 63 8.4 absent
September 75 10.0 absent
October 419 31.8 0.9
Novemnber 456 32.3 0.6
Average 189 16.0 0.2
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TABLE 6. YEARLY EXPOSURE

Isotope Dose Percent cf total Reference organ
mrad/year 1n;ake
4oy 20.34 3,08 gonads
00.01 0.001 whole body
222gn 630.00 95.45 lungs
226p, 0.04 0.006 whole body
1.38 0.210 bone cells
C.59 0.089 Haversian
canals
210
Po 0.004 0.005 whole body
0.035 - bone tissue
90 .
Sr 6.86 1.040 bone tissue
0.70 C.106 whole body
137¢4 0.038 0.006 whole body




