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Abstract

Based upon the experience of radioiodine dosimetry after the Chernobyl accident

main principals of radioiodine measurements and dosimetry in thyroid glands of

population in case of a radiation accident are discussed in the report.

For the correct dose estimation following the radioiodine measurement in the

thyroid one should know the "history" of radionuclide intake into the body of a

contaminated person. So a measurement of radioiodine thyroid content should be

accompanied by asking questions of investigated persons about, their life style and

feeding after a nuclear incident. These data coincidently with data of radionuclildes

dynamic in the air and food (especially in milk products) are used for the

development of radioiodine intake model and then for thyroid dose estimation.

The influence of stable iodine prophylaxis and other countermeasures on values

are discussed in dependence on the time of its using.

Some methods of thyroid dose reconstruction used after the Chernobyl accident

in Russia for a situation of thyroid radioiodine measurements lacking in a

contaminated settlement are presented in the report.

1. INTRODUCTION

The decades of using nuclear energy in the world showed that the radioiodine

isotopes were the most dangerous factor of radiation influence on people among all

the fission products. This is caused by the high yields of radioiodine nuclides during

nuclear fission, its high volatility and high migration ability throw biological chains

from fallout to pasture then to cow, then to milk and at last to man.

Radioiodine nuclides are the source of internal exposure of thyroid gland where

they are concentrated after intake into human body and from the greatest organ

absorbed dose. Furthermore, radioiodine nuclides deposited on soil are responsible

for the major part of external exposure during the first days following a radioactive

contamination of territories after a nuclear reactor accident or nuclear explosion. [1,

2]-
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Usually the exposure of thyroid to radio iodine is the most dangerous consequence

of nuclear reactor accident. So at any radiation accident the problem of thyroid dose

estimation for exposed people arises. There are several possibilities for estimating a

thyroid dose following a release of radioiodine to the environment.

The first one is based on measurements of 131-1 content in the thyroid of people

if such measurements were organized and performed at initial post-accidental time.

Another way is model estimation of radioiodine intake to human body if data on

radioiodine concentration in air, milk and other food-stuffs are available as well as

data on ration composition for local population.

There may by a situation when data on direct radioiodine measurements in the

human thyroid and data on environmental contamination are very hmited in an area

of interest. In this case it is necessary to investigate regularities of dose formation and

correlations of received thyroid doses with various environmental parameters in some

other region similar by conditions of contamination to the studied one and where such

data were found.

All these situations were realized after the accident at a nuclear reactor at the

Chernobyl NPP. Let us discuss the main principals and difficulties of thyroid dose

estimations using the experience of such work on contaminated territories of Russia

after the Chernobyl accident.

2. REQUIREMENTS TO THE MEASUREMENTS OF 1 3 1 -I IN THYROID.

In contrast to the radionuclide diagnostics for medical purposes, radioiodine

measurements in human thyroid after a nuclear accident are to be performed over the

background of human body contamination by other radionuclides. For example,

spectrometric measurements of inhabitants from the contaminated areas of Ukraine,

Belorussia, Russia made at the Institute of Radiation Hygiene, St Petersburg during

May-June of 1986 (Lebedov O.N. et al [3]) showed the presence of 1 3 1 - I , 1 3 4Cs,

1 3 7Cs, 103Ru, l°6Ru, sometimes l3 2Te, l40Ba, 95Zr radionuclides. Special control

upon surface contamination of skin and clothes of the measured people should be

provided to avoid mistakes in results during the measurements.
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To reduce the influence of extrathyroid activity and other negative factors on the

1-1 measurements in the thyroid, the technique of a measurement should satisfy the

following requirements:

- the spectrometric regime of measurements is desirable;

- the detector should be placed into a leaden collimator;

- for the estimation of the contribution of extrathyroid activity the measurement

of the thyroid should be accompanied with the measurement of a thigh (in the

position 5 cm over the knee where its muscles mass and circumference close to the

neck);

- it is necessary to choose an accommodation for measurements with minimal

background;

- cleanness of body skin and people's clothes should be thoroughly controlled by

the staff.

Equipment for radionuclide diagnostics is the most suitable for such

measurements. But sometimes it is necessary to organize thyroid mass radiometry

among people living in contaminated territories with nonspecific transportable

instruments. In this case special calibration procedure of the devices is necessary with

standard solution of 1->1-I and phantom of neck. Calibration may be also performed

by comparison of the measurement results of the same persons with a calibrated

radiodiagnostic equipment and with used nonspecific instruments.

The 131-1 activity in thyroid is calculated on the equation:

G = (N n -0 .9N t ) .K, Bq, (1)

where N is the count rate from the neck (counts/s); Nt is the count rate from the

thigh (counts/s ) ; K is the calibration coefficient Bq/s/counts). Numerical

coeflScient appeared from experimental investigations in radionuclide diagnostic with

-I and when devising method of -I measurement after Cherlobyl accident [4 ].

During a measurement the following information on the investigated person

should be obtained and recorded:name,sex, year of birth , residence , the length of

residence in the zone of radioactive contamination, stay in the open air during the

first days of the accident, data on consumption of localy-produced milk and green-

stuff, consumption of stable iodine drugs. Data on location and time of the cattle

pasture may be useful too. Such questionnaire can be modified according to local
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life style of inhabitants and season of an accident. Such guestionnaire allows to

determine the dose in thyroid of the person with the least error.

Many problems of following interpetation of the measurement results would

disappear if all the mentioned requirements concerning thyroid measurements

procedure had been fulfilled.

3. DOSEVfETRIC MODEL

a. Data for dosimetric estimations.

Individual thyroid dose of a person can be estimated by the equation:

D = K E e f 1/m R(t) dt , (2)

where R (t) - function of radioiodine content in the thyroid (Bq);

Eef - effective energy ( MeV transf" );

m - thyroid mass (g);

K - the system coefficient,

K= 13.8 nSv g d - 1 transf Bq"* Mev ~l.

If the retention function of radioiodine in the thyroid after single intake of

activity is described by a single exponent then the variation of radioiodine content in

the thyroid with time can be shown by the equation:

dR(t)
= -?iR(t) + f2ln(t), (3)

dt

where: X - the effective constant of radioiodine excretion from the thyroid ( d " )

X is equal to the sum of radioactive decay (Xd) and biological (Xb)constants : X = X&
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This parameter may be also presented by the half-time of radioactive decay

(T*) and biological (Tb) half-time of radioiodine excretion from the thyroid:

X = ]n 2
TbT*

f2 - the fraction of radioiodine entered to the body that is deposited in the

thyroid;

In(t) - the function of radioiodine intake into the human body.

We can see that while counting the dose the parameters are used dependant

on nuclear decay characteristics (Eef, T*), from biological characteristics of iodine

metabolism in the human body.

(m, Tb, f2 ) from ecological circumstances of radioactive contamination of areas,

that form iodine intake function into human body (In(t) ) .

In table I there are shown nluclear decay characteristcis for the most important

radioiodine nuclides from the point of view of their radiation danger in accident

situations that occur with fission products. There are the energy and the yield of

the main type of radiation, the half-time of decay, the effective energy for the

thyroid of adults [5, 6].

Iodine metabolism parameters, especially mass of thyroid gland and biological

half-time of iodine's secretion with thyroid hormones, differ with age. In table II

there are shown the values of these parameters, received due to analysis and

generalization of literary data [7].

While choosing numerical definitions of iodine metabolism parameters it is

important to remember that thyroid mass, fraction of iodine uptake in the thyroid f2

and in the lesser measure Tb, depend greatly on the average daily intake of stable

iodine with food ration of inhabitants. According to the analysis of available

information on this problem in [8] the fraction of iodine in thyroid f2 for people with

the average daily iodine consumption In (\\% /day) gets approximated by the

equation:

85
f2 = (5)

In+ 85
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TABLE I. DECAY CHARACTERISTICS OF RADIOIODINE NTJCLIDES [5, 6).

Mass

number

129

131

132

133

134

135

Half-time

of decay,

1.57.107y

8.04 d

2.3 h

20.8 h

0.88 h

6.61 h

Main energies (meV) and yield (Bq s)'1

P

0.0049 (1.00)

0.0033 (0.46)

0.0042 (0.25)

0.00081 (1.39)

0.191 (0.894)

0.242 (0.128)

0.422 (0.190)

0.608 (0.127)

0.841 (0.176)

0.441 (0.835)

0.463 (0.311)

0.583 (0.160)

0.687 (0.111)

0.968 (0.118)

0.358 (0.218)

0.535 (0.241)

y, X-ray

0.0050 (0.79)

0. 0298 (0.37)

0.0295 (0.20)

0.364 (0.821)

0.668 (0,987)

0.773 (0.762)

0.530 (0.863)

0.847 (0.954)

0.884 (0.653)

1.132 (0.225)

1.260 (0.286)

Effective

energy,

MeVtransf"1

0.068

0.20

0.56

0.44

0.70

0.42

Thyroid mass and f*2 react equally upon the variations of the level of stable

iodine in diet, satisfying the correlation:

f2 / m = ( 0.018 ± 0.003) [8]. These relationships may be useful during thyroid

doses estimations in inhabitants of different areas with different level of daily stable

iodine intake.

Table II presents also the thyroid dose equivalent values per unit activity of

-I deposited in thyroid (hi) or intaken into the body (h2). The h2 value was

calculated with two-exponential accumulation-excretion function of the iodine in

the gland [9] taking into account the fact that the ratio of a iodine thyroid uptake
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TABLE H. AGE-DEPENDET PARAMETERS OF IODINE METABOLISM AND

DOSIMETRY IN HUMAN BODY.

Age

years

New-born

0.08-0.50

0.50-0.99

1-2

3-4

5

6-7

8-9

10

11

12

13-14

15

Adults

Thyroid

mass, g

1.6

1.7

1.8

2.5

3.8

4.8

6.5

8

9

9.7

10.5

12

13

20

Tb,

days

16

16

18

20

25

30

35

40

50

55

60

65

70

100

h i ,

nSv/Bq

13.3

12.6

12.3

9.2

6.4

5.3

4.0

3.3

3.1

2.9

2.7

2.4

2.2

1.5

h2

^Sv/Bq

4.00

3.77

3.70

2.75

1.92

1.58

1.21

1.00

0.92

0.87

0.81

0.71

0.66

0.53

to its mass is constant for different regions: f2/m - 0.018 [9]. The effective energy

absorbed in thyroid per one decay of the radionuclide is formed basically by beta-

radiation and therefore does not practically depend on the age. Differences in the

effective energy of newborn and adults are less than 10 % for all radioiodine

nuclides.

Under the deposition of the same activity in thyroid of children and adults,

thyroid dose for new-born children appears to be 11 times higher than for adults.

Under the intake of the same activity into the body the thyroid dose in the

newborn is as 8.5 values for adults.

b . Intake function

Determination of radioiodine intake function into human body is the main

question when thyroid dose should be estimated based on a single measurement of
131-I content in the thyroid.

Short-lived nuclides ( m -I, I33 -I, 134 -I, 135 -I) enter into a human body during the

first hours after an accident. However due to the short half-life the most part of

them could not be measured in thyroid. For example, 4 to 7 days after the

21



Chernobyl accident in the thyroids of the inhabitants evacuated on 27.04.86 from the

town of Pripyat there could be measured only 131 -I, I33-I and the predecessor of

132 _j _ 132 j e gy alimentary way with milk and foods there came only B1 -I that

could be measured in the inhabitants of the most contaminated areas up to the middle

of June, 1986.

The 131 -I intakes into human body with inhaled air during the first days after

the accident, and with food products , predominantly with milk , at subsequent

weeks . Calculations show that under conditions of permanent residence in

contaminated area, consumption of local food, absence of protective actions, the

contribution of131 -I to the total thyroid dose is the greatest among all nuclides of I,

up to 95-98 %. Only 2 to 7% of this value occur from inhalation ofI31 -I [1,7].

In the cases when protective actions aimed at interruption of radionuclides intake

by people were used ratio of inhaled and alimentary induced fractions of

thyroid dose changes aport from the rise of the inhaled fraction. In the case of

inhalation of fresh fission products without consumption of contaminated food, the

absorbed thyroid dose from all short-lived iodine isotopes approximately is equal

to the dose from 131 -I.

In every concrete case for setting an intake function it is necessary to analyse

carefully the whole available information upon the dynamics of area radioactive

contamination, upon the changes in iodine concentration in air and food stuffs,

upon the behaviour regime and diet of local population. When there is enough

reliable information upon all the named items, we can create the model of131 J intake

by different ways of radioiodine intake (with air, milk, water and other components

of diet). If we do not have enough information, then we should simplify the model,

avoid detalization and base upon the main regularities of radioiodine intake into

body. Such way was chosen in Russia after the Chernobyl accident for thyroid

dose estimation for inhabitants of contaminated areas.

After the Chernobyl accident it was found that 131 -I concentration in the air

decreased with half-time of 0.5 to 0.6 days [10, 11. 12]. At the same time 131 -I

concentration in milk increased reaching the maximum in 2-5 days and stayed

without changing for 10 to 15 days. Then 131 -I concentration in milk

reduced with the effective half-life about 5 days [7, 12].

Taking into account all the patterns of radioiodine intake to inhabitants of

contaminated locations it was hypothesised that the daily 131 -I intake was constant
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during first 15 days, and then decreased with the half-time of 5 days in

conjunction with the concentration in milk In the first days, when milk

contamination gradually increased, inhalation component and consumption of

green-stuff supplemented the intake with milk. So intake rate in equation (3) was

described as:

I ( t ) = I o , (Bq/day ) for t < x = 15 days ;

(6)

I(t) = Io . exp (-k (M)), (Bq/day) for t > x = 15 days,

(7)

where k is the effective constant of the 131 -I concentration decrease in milk,

k = 0.14 day"1.

The solution of equation (3) under conditions (6) and (7) has the form :

Io f2

G( t ) = ( 1 - e " ^ ) undert<T, (8)
X

G( t ) = ( 1 - ***) e "*• <*" T> + [ e - * ( t " T ) - e "k

Io f2 Io

X k-X

under t > T (9)

We used equation (8) and (9) for calculation of I o and of the total B1 -I intake

into the body of the investigated person l£ before the moment of measurement t:

Io

I I = Io T + [ 1 - e "k ( t"T) ], Bq (10)
k

If the 131 -I incorporation continued also after the measurement, the total intake

into the body I oo was determined in the following way :

1
IOO = I ( T + ~ - ) , Bq (11)

k
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Expressions (10) and (11) are true, when the 131 -I intake into the body I(t)

satisfy conditions (6) and (7) and are not deformed by protective measures. When

stable iodine prophylaxis was performed, or consumption of local milk was

interrupted or people were relocated from the accident zone at the moment 9 the

accumulation of131 -I ceased. This is expressed formally by addition of

condition:

I (t > 0) = 0, where 0 is the time of beginning the protective measure. The

corresponding analytic solutions analogous to (8), (9) and (10).

The proposed calculation model is based on minimum of actual data and does

not specify the role of separate pathways of 131 -I incorporation into the

body, because such excess specification would introduce more errors than

refinements in the presence of many uncertainties in the available data.

In practice, we applied the following algorithm for calculating the thyroid dose

based on the 131 -I measurement in the thyroid G(t) at t days after the radioactive

fallout:

a) calculation of daily 131 -I intake into the body Io from equations (8) or (9);

b) calculation of the total 131 -I incorporation into the body l £ according to (10) or

(11) in dependence of incorporation duration;

c) calculation of expected dose equivalent in thyroid H (Sv) by multiplication of l £

or

I oo by the dose coefficient h2 for the corresponding age from Table EL

If the 131 -I intake into the body had been artificially ceased at the moment 0, the

calculation of Io and l £ was modified as it had been described above.

4. APPROACH FOR THYROID DOSE RECONSTRUCTION

For radiation accidents such situations were frequent when during the first

period of accident ' s development necessary measurements of people and of

environment were not carried out. In such case it is necessary to use different

methods of dose reconstruction, in particular for 131 -I irradiation.

One of, the ways of the thyroid dose reconstruction is creating ecological and

metabolic models, which describe radioiodine's behaviour in nature and in

human organism from the time of the accident release up to thyroid

accumulation. Such models are verifying by experimental data on different
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stages of the radioiodine migration in environment: atmosphere transfer, fall outs

upon plants and soil, transfer from plants to cattle and then with milk to human body.

Discussion of these models gets out of the limits of this article.

Another way is the analysis of the relation between thyroid dose and parameters

of environmental contamination in the areas, where measurements of 131 -I content in

thyroid were performed in time and where there are enough information for basing

the radioiodine intake function. Next step is transfer of the exposed regularities to

other territories and settlements, which had similar conditions of radioactive

contamination, but where direct thyroid measurements of inhabitants were not carried

out. Such a way was chosen while reconstructing thyroid doses in Russian

contaminated areas, where measurements of the 131 -I in the thyroid of inhabitants

were not performed in the critical period May-June 1986. This problem was solved in

two stages: first, mean dose values were determined for a given settlement, then

individual doses were estimated in this settlement [3].

The first regularity used for dose reconstruction was the real dependence of

thyroid dose on age, realised in contaminated settlements .

It was found that these relationships differed largely in town and village

populations. Table HJ presents results of this analysis for six age groups: under a year.

1-2, 3-6, 7-11, 12-17 years, adults.

TABLE m . RATIO OF THE MEAN DOSE IN THE SPECIFIED AGE INTERVAL TO

THE MEAN DOSE IN ADULTS IN SETTLEMENTS OF TOWNS AND VILLAGE.

Settlement

Town

Village

Age, years

<1

13±3

5±3

1-2

9 ± 4

5 ± 2

3-6

6 ± 2

3± 1

7-11

5± 0.8

2.2 ± 1.0

12-17

0.5 ± 1.0

3 ± 2

> 18

1

1

An average value for adults was taken as unity for each type of settlement. The

observed differences are attributable not only to age-related differences in iodine

metabolism, but also to social factors and nutrition habits of town and village

inhabitants such as: greater milk consumption by village inhabitants, higher

incidence of breast-feeding of babies in villages then in town, greater level of fodder

additions to cattle diets on the collective farms that resulted higher radionuclide

concentration in privately produced milk then in milk from collective farms. All
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these factors caused an average dose among adults of villages 1.5 to 2.5 times

higher than in the towns for a given level of soil contamination.

Age relations of the dose from Table III were used for evaluation of the mean

dose in those age groups for which the 131 -I measurements in thyroid were not

available.

The analysis of meteorological data on atmospheric transfer of the released

activity from the destroyed reactor showed that "spots" of the greatest radioactive

contamination on the territories of Bryansk, Tula, Kaluga and Oryol regions of

Russia were formed due to the same radioactive cloud [13, 14]. So the same

regularities in the connection between thyroid dose and parameters of environmental

contamination on these territories could be waiting. Such regularities can be taken

from one area to another.

Linear regression analysis was used for the investigation of the relationships

between the mean thyroid dose in the age group of 3-7 years and some parameters of

radioactive contamination of the environment: surface 137 Cs activity on soil, kerma

rate in the air on May 10-12 1986, mean 131 -I concentration in milk in the period of

May 5-12 1986.

In fig. 1-3 you can see the results of the regression analysis for the settlements of

Bryansk and Tula regions of Russia, the most contaminated regions due to the

Chernobyl accident [7]. On the ordinate the average value of thyroid dose for
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Fig. 1 . Correlation of mean thyroid dose in children of 3-6 years of age with

thesurface 1 3 C s activity in the settlement.
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children in the age from 3 to 7, H, is plotted. These values are the maximum doses

that could be realised in the settlements without protective actions. The abscissa is the

average for the settlement value of the studied parameter.

The connection between parameters was highly reliable in all cases: correlation

coefficients lie from 0.86 to 0.95.

We also investigated the correlation between the mean dose in thyroid of children

of 3 to 7 years and the mean content of cesium radioisotopes in adults measured in

August-September 1986 (fig. 4). The fact that cesium rdionuclides intake to

inhabitants was stopped at summer 1986 in both regions was the precondition for

such analysis. In the Tula region intake of I and Cs radionuclides took place only

during the time when surface contamination of vegetation was present. Further

migration of Cs through ecological chains was suspended because of the extremely

low transfer coefficient of Cs from soil into plants on chernozem soils. In the Bryansk

region Cs transfer coefficients were significantly higher due to podzol and sandy soils

that are typical for the area. However, this process was interrupted by the

implementation of protective actions in summer 1986.

Excretion of Cs from the body of adults occur slowly (with a half-time of 100

days), and therefore the measurements taken in July-September reflected Cs intake

during the initial stage of the accident when intake of I also took place. The rate of
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Fig. 4 . Correlation of the mean thyroid dose in children of 3-6 years of age with the

mean body 134 Cs + 137 Cs content in adults of the same settlements in August-

September 1986.
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the excretion for children is considerably higher, therefore Cs content in children

several months after the accident is less rehable as correlating factor with thyroid

dose.

The regression equation obtained for the Bryansk region can be applied to other

areas with poor podzol, sand or peat soils, while the equation for Tula region can be

applied to other areas with chernozem soils where ratio of I/Cs in fallout was the

same as in investigated areas.

Finally the mean thyroid dose was evaluated by comparing values obtained with

different regression equations, taking into account the reliability of initial parameters

and introducing the correction for the performed countermeasures.

In the post-Chernobyl situation in Russia there also appeared a problem of the

individual dose reconstruction due to the lack of131 J measurements in thyroid. The

basis for individual thyroid dose reconstruction was the developed correlation

between the individual thyroid dose and Cs content in human's body, measured later -

in August-September 1986, and between the individual dose and individual milk

consumption in May 1986. The analysis of such connections was carried using data of
131 J and 134 Cs + 137 Cs measurements in the body and the questionnaire of the

inhabitants of several settlements in Bryansk region [7, 15].

The deviation of the reconstructed with such methods individual thyroid dose

from real value could be by a factor of 2 to 3, that can be consider acceptable in some

situations.

We should examine particularly the questions upon thyroid dose reconstruction in

new-borns that were fed with mother's milk or were irradiated by iodine

radioisotopes in utero.

Analysis of simultaneous measurements of131 -I in thyroids of breast-fed infants

and their mothers performed after the Chernobyl accident showed rehable hnear

correlation between baby's and mother's I31 -I content in thyroid and their thyroid

doses [7].

Corresponding regression equations has the from:

illf = 0.22.Gm,kBq (13)

= 3.6.Hm, cSv (14)
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where g M and H^ are the 131 -I activity in the baby's thyroid and the dose in it, Gm

and Hn are the corresponding parameters for his mother.

Linear relationship between the parameters for the baby and the mother is highly

significant: the correlation coefficient of the 131 -I activity in thyroid of the mother and

her baby is 0.93, and for thyroid doses is 0.97. The obtained relationship (14) was

used for the evaluation of the thyroid dose in baby when mother's thyroid dose was

estimated due to direct B1 -I measurement or with methods of reconstruction.

Some correction is necessary to be made if the child consumes both breast and

another milk Such correction should take into account quantity of daily consumption

of different sorts of milk and relationships between 131 -I concentration in breast milk,

milk from private cows, goats, or from shops.

Thyroid dose estimation in fetus was performed by calculation method. The

model of iodine metabolism in the body of a mother and her fetus suggested by H.

Johnson for the single intake [16] was used for the reconstruction of the fetal thyroid
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Fig. 5 . Ratio of the fetal thyroid dose to the mother's one (1) in dependence on the

fetal age at the time of the accident 2-the same ratio with the addition of dose

due to 131 -I intake with breast milk after the birth.
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dose from the prolonged intake into mother's body described with the equations (6)

and (7). Fetal thyroid dose depends on the term of pregnancy at the time of the

accident as it is seen in fig. 5 [7].

If the accidental intake has begun earlier than the fetal thyroid began functioning

(90 days), the dose in the fetusis determined only by that part of activity, which

entered into mother's body after 90 days of pregnancy. The maximum difference

between thyroid dose of the fetus and its mother (on a factor of 2) occurs at a fetal

age of 110 to 120 days and decreases continuously until childbirth.

If the accident occurred at the last stage of the pregnancy, then the dose received

by the new-born child was determined partly by the in utero intake before birth and

partly by radioiodine intake with mother's milk after birth (curve 2 on gig.5). The

latter part is determined according to the equation (14), where H,,, is the dose in

mother's thyroid formed because of the intake during the period after the birth.

Such methods of thyroid dose reconstruction in fetus or infants could be realized,

if dose in mother's thyroid was available.

CONCLUSIONS

Main principals of radioiodine dosimetry in a human body after a nuclear accident

have been discussed in the report. Dose estimations essentially depend upon the

radionuclide intake function. Season features, pathways of intake to a human body,

radioiodine migration in the environment, food habits and rations of people,

countermeasures should be taken into account deducing analytical from of the intake

function.

Measurements of 131-1 in thyroids of people should be accompanied by

simultaneous measurements of extrathyroidal tissue (thigh) for taking into consideration

irradiation of other nuclides in the body. Questionnaire of measured people about milk

consumption, duration of stay in contaminated area, countermeasures etc. is necessary

for making more accurate dose estimations.

Methods of thyroid dose reconstruction in the absence of direct measurements of

131-I in human body are based on the analysis of radiation situation in the contaminated

area and using of empiric correlation's of thyroid dose in measured people with

parameters of environment contamination (131-1 concentration in milk, contamination

of soil with long-lived radionuclides, kerma rate in the air) in the settlements with similar

radionuclides fallout conditions and similar life style of inhabitants.
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Some examples of using the described methods of thyroid dose estimations in

people exposed with radioiodine nuclides after the Chernobyl accident in Russia are

presented in the report.
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