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M anagement Summary

draft

Within the two INCO contracts on customisation of the foodchain and dose
module (FDMT) to Eastern European countries, the present verson of
FDMT has been made more flexible to account for the differences in crop
production und feeding habits dl over Europe. It was in genera agreed by
al contractors that the module is able to cope with the various conditions in
the individual countries of Eastern Europe. Only in case of the adaptation to
Russan conditions it was pointed out that the predicted behaviour of the
radionuclides in soil did not follow the messurements and therefore a
modification of FDMT might be necessary for this feature. In addition, the
ingestion of soil particles by grazing animals may need further investigation.
Beddes these two comments, parameter adaptation seems to dlow a
successful adaptation of FDMT to any radioecological region in Eastern
Europe.

For saven countries, radioecologicd regions have been defined, only for
Russa, one region was sdected as an example for the customisation
process. Even if the number of regions as well as the sdlection criteria differ,
this report can provide a vauable help in the methodology how to divide a
certain country into the appropriate radioecological regions.

The data collection is sill ongoing. This report serves as documentation of
al the necessary data to adapt FDMT to loca conditions. It will be dways
updated when new data are prepared by various users of the individud
countries. It can also be used for other contractors to select appropriate
dataif their radioecologica regions show characteristics which are close to
those which are dready defined. Thus findly, when completed, these data
collection can be usad for further dudies on the variability of input
parameters al over Europe. The basc set of necessary parameters is
presented in the Appendix, the detailed set however can be found in the
individua reports of the various countries provided. They are avallable as
technical RODOS reports (Ref. 5-11).
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1 Objective of thetwo so called INCO contracts: 'Review of the
adequacy of the present foodchain and dose calculations and
'‘Collection of the data required for each radioecological region and
their integration in RODOS

draft

Within the program of customisation of RODOS for use in Eastern Europe,
the adaptation of the foodchain and dose module FDM is included. The
current verson of the module contains data sets which more or less are
gopropricte for mid Europe, in paticular for the region of Southern
Germany. As these default data cannot be gpplied over whole Europe, so-
cdled radioecologica regions are defined in FDMT which account for the
differences in climate and ingestion habits. These regions define areas, with
relatively uniform radioecologica conditions for which the same set of modedl
parameters can be used.

The sdection of such radioecologicd regions, with reaively uniform
radioecologica conditions, is predominantly determined by prevaling
agriculturd production regimes, growing periods of plants, harvesting times,
feeding regimes for domedtic animds, human consumption habits, etc..
Typicdly, a country is subdivided into 1 to 5 such radioecologica regions. It
is unlikey tha finer subdivisons can be judified sance the year-to-year
vaiations, which are unpredictable, would be higher than the variaions
between such fine regions. Radioecologica regions have been defined for
Czech Republic Hungary, Poland, Romania, one pat of Russa, Sovak
Republic, and Ukraine.

The task of the cusomisation project was firg to identify whether the
radioecologicd and dose models itsdf are sufficient or the gpplication in
Eastern Europe and to collect data for the model parameters appropriate to
each radioecologica region to enhance or replace the default data within the
RODOS database for FDM. This work has been performed by ingtitutions
of seven countries based on their available resources and on data bases.
Therefore, the no complete harmonisation of the task could be achieved.
This reflects the summary report where the work performed is individudly
described for the various countries. This alows, on the other hand, that in
further customising work that procedure can be sdected which fits best to
the needs with respect to available data and knowledge. In addition, the
necessxy data to run FDMT differ in their detalness and reiability. This
again reflects this report and there was never the idea to harmonise - which
means minimise the reporting - that al the data collection procedures look
amilar. In contrary, the reader has now the possbility - based on the
experience gained in this contract - to sdect his way how to collect the
appropriate data.

- 5 - 28.07.00



1.1 Foodchain modéling

draft

An important task of RODOS is to predict the radiation exposure of the
populaion during and after an accidentad release of radionuclides to the
environment. The trandfer of radionuclides from the plume to terredrid
foods , as wdl as the resulting radiation exposure, are modeled in the
Deposition Module, the Food Chain Modules, and the Dose Modules.
Besdes the main Terrestrid Food Chain Module, which considers the direct
transfer of radionuclides from atmaosphere onto agricultura crops, additiona
modules have been developed for those pathways which require specid
modelling approaches (see Fig.1). The estimation of doses, via dl exposure
pathways which might be of importance during and after the passage of the
radioactive plume, is performed in the subsequent Dose Modules, the
endpoints are the collective and individua doses for dl pathways and people
of different ages.
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Fig. 1. Structure and data flow of the Food Chain and Dose Modules in
RODOS

Following the amaospheric trangport and disperson moddling (ADM), the
activity concentrations in air and the wet-deposited activity is transferred to
the Depogition Module. The results of the deposition caculation, deposited
activity onto plants and soil, are input to the Terredtrid Food Chain and
Dose Module, FDMT. Specid modules have been development for semi-
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naturd (forest) pathways, FDMF, and for the transfer of tritium through
foodchains, FDMH.

FDMT is based on the dynamic radioecologica model ECOSY S-872 The
assessment of the activity in foodstuffsis performed in severd steps:

(1) Cdculation of activity depodtion on soil and different species of
agricultura plants Dry and wet contamination are consdered separately.
Wet depogtion is caculated from the totd wet depodtion and an
interception parameter describing that the fraction of activity retained on the
plants depends on the amount of rainfal and on the seasond Stage of
development of the plant canopy. Dry depostion on plants is caculated
using a depogtion velocity, which depends on the nuclide considered, the
plant type, and adso on the stage of the plant development. An irrigation
module has been devel oped to smulate the activity deposition onto crops by
using contaminated irrigetion weter.

(2) Cdculation of the time-dependent activity in the edible parts of plants:
Contamination of plants results from foliar and root uptake of radionuclides
and - in case of partly eaten plants like potatoes and cereds - from
trandocation of nuclides from the leaves to the edible part of the plant.
Cdculation of contamination from foliar uptake consgders resuspenson and
activity loss due to growth dilution, weeathering effects and physica decay.
The egtimation of root uptake is based on soil-plant transfer factors and
takes into account the reduction of radionuclides available through migration
of nuclidesin deeper layers, fixation to the soil and physica decay.

(3) Contamination of animad products Activity inteke by animds is
considered by season-dependent feeding practices, with up to five different
feedstuffs per anima. Plants or products processed from plants or animal
products can be consdered as feedstuffs. Activity trandfer from feedstuffs
into anima products is estimated by usng transfer factors and biologica
hdf-lives. Radionudide intake through soil ingestion is included by applying
an additiond soil-plant transfer factor.

(4) Contamination of feedstuffs and foodstuffs: Time- dependent activities in
feedduffs and foodstuffs are calculated by considering activity enrichment or
dilution during processing and culinary preparation. Furthermore, physica
decay during processing and storage times is taken into account.

The dynamics of the agriculturd food chan trandfer processes (eg.,
seasondity in plant growing) lead to a very pronounced seasond
dependency of the radiological consequences. For example, the same
concentration of Cs-137 in air can lead to a variation of the ingestion dose
of two orders of magnitude, depending on the date of deposition.
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1.2 Dose estimation

draft

All exposure pathways which might be of importance during and after the
passage of the radioactive plume, are consdered in the RODOS Dose
Modules:

1. externd exposure from radionuclidesin the plume,

2. externd exposure from radionuclides deposited on the ground,

3. externd exposure from radionuclides on the skin and clothes of people,

4. internd exposure due to the inhaation of radionuclides,

5. internd exposure due to the inhdation of radionuclides from
resuspended soil particles, and

6. interna exposure due to ingestion of contaminated foodstuffs.

The firg four pathways are rdevant in the early phase, i.e. during the

passage of the plume, while in the long-term only (2), (5) and (6) contribute

to the exposure of people.

In RODOS two types of individual doses are calculated:
Potentia doses which give an upper limit of individua doses.

Expected doses which give a best estimate of the average exposure of
the population.

The assessment of externa exposure from radionudlides in the plume is
based - for large distances from the source - on the time-integrated activity
concentretion in ar, assuming a semi-infinite homogeneous cloud. For
locations in the vicinity of the emisson source, a three-dimensond
integration over the contribution of dl parts of the plume is performed in the
amospheric disperson module of RODOS; the resulting kerma in air is
passed to the Dose Module, which estimates the organ doses and/or
effective dose fromiit.

The externa exposure from nuclides deposited on ground and other
surfaces of the human environment is caculated on the bass of the tota
deposited activity onto a standard surface (lawn). Correction factors
congdering different shidding and deposition patterns (especidly in urban
areas) are used for caculation of expected doses. For both externa
exposure pathways (cloud and ground) age dependent dose converson
factors are used, based on Monte Carlo calculations using human phantoms.
The mgor problem in edtimaing expected doses comes from large
vaiations of the reduction effects due to saying in different environments
outsde and indde houses and to resdua habits of people. It is not possble
to condgder al actua conditions in the dose estimation. So the estimated
doses can only be average doses for the average population. For al externd
exposure pathways, potentid doses are estimated by assuming that the
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people stay outdoors over alawn dl the time, i.e., no shidding or filtering
effects by buildings are assumed. As an additiona pathway of externd
exposure, irradiation from radionuclides deposited onto the skin and clothes
is conddered. The applied modd is consdered to have rather big
uncertainties, but the contribution of this pathway is of minor importance.
Externd exposure from forests is modelled separately by consdering the
separate contribution from canopy and soil.

Inhalation doses are estimated from the concentration of activity in ar by
using age-dependent inhadation rates and dose factors. Long term inhaation
of resuspended materid is consdered, but the database for the applied
modd is relatively poor. Potentid inhalation doses assume that people stay
outdoors, while expected doses consider lower concentrations of activity
ingde buildings and the average fractions of time when people stay in- and
out-doors.

Ingestion doses are caculated from the time-dependent concentrations of
activity in foodstuffs, by applying age- and season-dependent consumption
rates and age-dependent dose conversion factors. A specid problem with
ingestion doses is that many foodstuffs are produced at a location different
from that where they are consumed. Redigtic condderation of food
transport is hardly possible, especidly in the case of an emergency, which
may involve unpredictable changes of the trangport pattern. In addition,
spontaneous changes of peoples consumption rates can easily occur.
Therefore, only potentid ingestion doses (i.e., assuming full loca production
of dl foodstuffs and long-term-average consumption rates) are calculated in
RODOS.

In RODOS aso collective doses are estimated in order to quantify the
effectiveness of different possble countermessures for mitigating the
radiologica consequences. The collective dose of a certain population is
commonly conddered as the sum of individud doses of dl people beonging
to the population. For large populations it is not possble to take this
definition as a bass for caculating the collective dose, Snceit is not possble
to condder the living conditions of dl individuds for esimaing ther
individud doses. Within RODOS, especidly the reative changes of the
collective doses due to gpplication of countermeasures are of concern. This
judtifies the gpplication of an goproximating method for esimation of the
collective doses the individua doses for average adults are multiplied with
the totd number of inhabitantsliving in a certain area

In the case of ingestion doses, the summing up of individua doses is
complicated by the fact that foodstuffs are normaly not totaly produced in
the area where they are consumed (or vice versa). For reasonably
estimating a collective ingestion dose for a population, it would be necessary
to know where dl the foods have been produced and whét the level of their
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contamination is. This knowledge is not available, in generd. Therefore
another gpproach to caculating the collective ingestion dose is applied in
RODOS:. the collective dose results from consumption of al foodstuffs
produced in a certain area, irrepective of where they are consumed.
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2 Customisation of FDM

draft

Each of the contractors first investigated the accuracy of FDMT for the
customisation purposes. In genera it was agreed that the structure and the
content of the modd seems to be sufficient for the use in RODOS over a
wide range of environmental conditions. But it became aso obvious, that the
animd feeding and human ingegtion habits differ widdly al over Europe.
Therefore, FDMT had to be made flexible enough to consider the animal
feeds and human foodstuffs of importance in the countries in which RODOS
will be implemented.

To this purpose, FDMT contains a basic set of feed and foodstuffs which
are produced nearly dl over Europe and are consdered in dl regions. This
alows a comparison of the contamination of these sandard products within
the whole area under due consideration to be made. In addition, for each
radioecologica region the anima feeds and foodstuffs which are important
for the nutrition of the average population or individua groups can be
defined in the modd specificaly. For this purpose, severd plant models are
available in the food chain module which can be adjusted by an gppropriate
choice of modd parameters to the conditions of individud crops. Smilarly,
region specific anima products can be defined by adapting the parameters
of the model describing the transfer of radionuclides from fodder to anima
products.

Beddes the standard products which are common to al radioecologica
regions additional products - so-cdled variable products (feedsiuffs or
foodstuffs) can be defined for each of the regions. Default data are available
for Central European conditions; they comprise 22 anima feeds (17 based
on plants, 4 based on anima products and feeding water) and 35
foodstuff§(17 plant products, 17 anima products and drinking water). The
relatively large number of products is due to the need to reflect properly the
divergfication of plant species in redlity. Furthermore, some foodstuffs with
smdl average consumption rates have to be included to cover the possibly
high importance to critica groups, e.g., sheep or goat’s milk.

Following the agreement on the accuracy of FDMT, the contractors started
to define the appropriate radioecologica regions for their home countries.
Thereefter, data collection stated which is, however, ill ongoing.
According to the structure of FDMT, data collection can be subdivided into
nuclide dependent and nuclide independent data sets.

Nuclide independent parameters consst of:

Products to be considered (plants, anima products, feedstuffs,
fooddtuffs...)

Pant growing and harvesting times

Feeding habits
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Consumption habits

Nuclide dependent parameters consst of

Trand ocation factor

Soil parameters (leaching rate, fixation rate...)
Soil-plant transfer factors

Transfer factorsto animd products
Processing of feed-/foodstuffs

The investigation about the adequacy of the models, the definition of the
radioecologica regions and the data collection is atached for each of the gx
contractors in the following chepters. The collected data cannot be
presented in detall, however the information collated in the Appendix
provides an overview about the available information. To be compared with,
the default data set of FDMT, appropriate for Central European conditions
are a0 attached in the Appendix.
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3 Adequacy of the present foodchain module FDMT

The firg task in the customisation process was to examine if the present
FDMT modd gpproach is adequate for the use in the individua countries.
This was achieved mainly by comparing FDMT with locd radioecologicd
models as well as in the case of Russa, Slovak republic and Ukraine by
comparing it with an extensve data base from the Chernobyl accident. In
genera, the modelling approaches were broadly agreed as being adequate
for radioecologica assessments in Eastern countries after the collection of
the appropriate parameters. However the processes of leaching in soil and
the uptake of soil by grazing animds have been identified as potentid
candidates for mode improvement (Russa). Consequently FDMT will
contain updated submodels for these processesin its version 4.0.

3.1 Adequacy of the present foodchain mode (Czech Republic)

3.1.1 Present status of knowledge in the Czech Republic

draft

Modding of the radionuclide trangport in food chain has a certain tradition in
the Czech Republic. The foodchan moded ENCONAN (Environmental
Contamination Anayss) [4] was used to test the adequacy of the FDMT
model for the Czech Republic. The modd was successfully verified by its
author within VAMP vdidation study for CB scenario [9].

The modd condders dl specific pathways. It reflects the dynamics of the
time dependent deposition process on the plant surface in the various phases
of vegetation period, the transport via leaves or roots to the plant and the
transfer from feed to anima products. The success of the modding is aso
dependent on many additiond factors including feeding habits, farming
practices and crop processng technology used in the Czech Republic
territory to prepare foodstuffs and feeding mixtures. The mode in genera
can be regarded as deterministic based on the method of concentration
factors. However for pork contamination, a dynamic compartment model is
used. Food consumption rates originated from officid trade balance data
and their categorisation according to various age group was done on the
bads of negotiations with experts. The results of the dynamic moddling have
been compared for particular cases with COSYMA and the results have
been published in[21].

Many model parameters have been adready investigated and data collected
[6]. However, in comparison with FDMT, the ENCONAN data
represented only a subset of the necessary local foodchain parameters (for
only one ecologicd region , restricted set of products).
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The following areas were dready investigated in relaion with gpplication of
ENCONAN modé for the Czech region:

plants consdered (13 species of the most important plants)

plant charecteristics (vegetation period characterigics, yields,
consumption delays)

annua consumption rates for different age categories were found for the
main foodguffs

feeding diets of animas were defined

Beddes the items mentioned above many useful nuclide dependent and
nuclide independent parameters were collected, which could be used in
further FDMT customisation.

3.1.2 Conclusion related to the adequacy of FDMT for Czech Republic

On the basis of the previous experience one can conclude that FDMT
represents a sophigticated tool which should subgtitute any former smpler
modds. It complies with the dructure of the food chan moddling
considered for Czech Republic but more local input data are needed.

FDMT has been checked for its cgpability to cover the variability in plant
production, foodstuff consumption, processing procedures and other
features specific for the Czech Republic. The dimenson of the parameters
are aufficient to add some additiona local-specific items. Collection and
congruction of the FDMT data for Czech Republic are submitted to interna
quality assurance procedure within the ,, Accreditation of the RODOS for its
use in Czech Republic* task. It should be noted, that for dl data its source
and future maintenance should be clearly defined and the vaues have to
comply with the parameters explicitly defined in the corresponding
obligatory governmenta regulations of the Czech Republic (mainly the new
Atomic Law).

3.2 Adequacy of the present foodchain modd (HUNGARY)

draft

The development of the radioecologicd modes has acceerated in Hungary
since the reactor accident in Chernobyl. Due to this work a new set of
improved modes was outlined until the mid nineties. These new modds
participated in different internationa environmenta modd vaidations sudies
(e.g. VAMP - Vdlidation of Mode Prediction; BIOMOVS Phase | and Il -
Biospheric Modd Vdidation Study Phase | and I1; organised by the IAEA
and the Swedish Academy of Sciences), where the overal performance of
radioecologica models has been tested.
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In case of the aquatic and terrestrid foodchain modds, these new modds
are aso based on the compartmenta concept, but they are more detailed
and they include more accurate and improved parameter sets.

The gructure of the most recently developed terrestrid foodchain model
(cdled as SIRATEC), has been findised in 1994. Its parameters are
updated permanently. The mode predicts the concentrations in various
crops and includes dose cal culation due to ingestion.

DEPOSTION

ANIMALS STORAGE,

PLANTS 3 [,
PROCESSING CONSUMPTION

A

SOIL

Figure 1. Thestructure of terrestrial foodchain model SSRATEC

The smplified structure of the terrestrid foodchain modd is demonstrated
on Figure 1.

Within the lagt years, SIRATEC has been successfully gpplied in the
internationa programs BIOMOVS and VAMP. It was able to predict the
concentrations in crops within the range of a factor of 3 to 5 in case of the
gtuaion in Hungary after the accident in Chernobyl.

Because SSIRATEC is much more smpler than the FDMT in the present
stage, it can be expected that FDMT will be able to produce as good (or
more likely better) estimations as our present moddl.

In particular, the exercises have demondrated that no specia modification
seems to be needed in FDMT to assess the leve of the contamination in the
terrestrid foodchain and doses due to specific conditions in Hungary.
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3.3 Adequacy of the present foodchain modd (Poland)

Within the process of evaduation of the applicability of FDMT to Polish
conditions, the following conclusions can be formulated:
The generd functiond gtructure of FDMT is flexible enough to include locdl
conditions through the tuning of the parameter data base. In particular, it is
necessary:
1. toinclude other plants (dfafa, cabbage, open area and green house
cultivated lettuce) in the database,
2. to adjust parameters for some components (e.g. leafy and root
vegetables), and
3. to extend the human diet and animd diets to account for Polish
habits

Extenson of FDMT may include the following functiondities

1. Absorption dose converson coefficients are currently based an
ICRP30 (from 1979 year). New set of data such as of Basic
Standards 115 (1996 year) would be more appropriate.

2. The radionuclide concentration in critica human organs could be
caculated. It would require modification parameter database of
FDMT to include parameters of functions of eements retention in
critica organs.

3.4 Adequacy of the present foodchain modd (Romania)

draft

Following the Chernobyl accident, a Romanian radioecologicd mode has
been developed to be used for dose assessment. In 1989, the find product,
LINDOZ-89, was applied in international model vdidation exercises
(VAMP, BIOMQV'S) showing adequate performance in various scenarios.

To test the FDMT modd, aso the methodology of ECOSY'S - which is
smilar to the present FDMT module - was used to compare predictions on
milk with Romanian data on dry depostion events in May 1986 . These
comparisons showed good performance when the vegetation period was
adapted to Romanian conditions (two weeks delay) and the animal diet was
adjusted accordingly. Quite good predictions for mixed (dry and wet)
deposition events were aso obtained for grain.
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Figure 1 ECOSYS applied to Romanian - milk immediately after
Chernobyl

For the basic assessment of the contamination of crops, FDMT seemsto be
adeguate in its present structure. However, more tests may be needed in
order to decide if improvements are useful from a practicd point of view.
For instance, a more sophisticated procedure to caculate the deposition on
plants and sail, the foliar absorption and the bicavailability of the fallout may
improve the modd performances but can be masked by uncertainties in the
source term. However, due to the new deposition modelling, parts of these
improvements will be found in the verson 4.0 of FDMT.

A dggnificant modification necessay for Romanian conditions was the
introduction of the straw as feedstuff. Because foliar absorption is not
conddered in FDMT, straw contamination has been computed using the
trandocation approach ( plant modd 5). Usng experimenta data from
Denmark and GSF (4-5) , appropriate trandocation factors have been
deduced for Cs. For Sr there are no direct experimenta data and a scae
factor St/Cs has been used, derived from grain. The whole procedure has
been compared with predictions from LINDOZ and reasonable agreement
has been obtained.

Another modification was the introduction of maize grain as foodstuff, usng
the same modd parameters as for maize cobs, but adjusting the yield and
harvesting time. In order to Smplify the assessment procedure, clover and
dfdfa have been conddered as ‘grass intendgve with minor parameter
modifications.
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3.5 Adequacy of the present foodchain model (Russia)

The Russian Federation territory can be regarded as rather large with many
different climatological and geologica properties. Therefore, it can be sub-
divided into a large number of radioecologica regions (about 60) varying in
their characteristics and, consequently, the behaviour of the radioactive
subgtances. An area of Russa that includes the Smolensk and Kauga
adminigrative regions of the Russan Federation has been sdected to test
FDMT. Thisregion includes a nuclear power plant (Smolenskaya NPP) and
the soil, climatologica, agriculturd practice and dietary habits are quite
uniform. The test of the adequacy and the subsequent adaptation of FDMT
for the Smolenskaya NPP radioecological region provides some means to
develop a procedure for the adaptation to other regions of the Russa
Federation.

3.5.1 Adequacy of the model structure

draft

To test the adequacy of FDMT for the Smolenskaya NPP radioecologica
region, experimenta data, obtained in different periods after the Chernobyl
falout (acute and long-term periods) has been used.

Experimental data on the time function of the ™*’Cs and **!| contents in grass
during the first months after the falout were used to test the submodd that
describes the interception of the falout and the further reditribution of the
radionuclides in the soil-plant system due to the processes of trandocation,
dilution, as well as wegthering effects. It should be noted that the amount of
information on the behaviour of the radionuclides in the early period after the
aerid uptake israther limited. It is, therefore, quite difficult to test the above
mentioned submode for awide range of crop species.

To test the submode that describes the root uptake of radionuclides a
database of RIARAE on the time dependency of the transfer of *¥'Cs to
different agriculturd crops in the Smolenskaya NPP radioecologicd region
was used. The above database includes the dynamics of the transfer factors
over 7-9 years following the Chernobyl falout.

Experimenta data describing the seasond dynamics of **’Cs and *Sr
content in milk and meet of farm animal's were used to test the submodd that
cdculates the contamination of anima products. This information was
obtained for fams in the Bryansk region affected by the Chernobyl
accident. It should be pointed out that the characterigtics of the farm animals
and their feeding habits in the Bryansk and Smolenskaya NPP regions are
very smilar.

Thistest of FDMT and its sub-modules has demongtrated that the structure
of FDMT is suitable for the description of the behaviour of radionuclides in
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the agro-ecosystems of the Smolenskaya NPP region At the same time,
based on the andysis of differences in farming practices between countries
of Western Europe and the Russian Federation, those areas have been
identified where modification of submodels might be necessary. This
comprises the behaviour of radionuclides in soil (in particular the account of
root mat location of radionuclides in the meadow ecosystems in the early
gtage) and the radionuclide uptake by farm animals (with the consderation
of the ingestion of soil particles).

3.5.2 Adequacy of the model parameters

draft

The results from the comparison of caculated and experimental data on the
¥'Cs and Y contents in grass in the early stage suggest that the loss rate
for extensgve used meadows in the Smolenskaya NPP radioecologica
region cannot be adequatdly described by using the default data set of
FDMT adopted to the conditions of Centrd Europe. The experimenta
vauesof *'Csand ™! one month after the falout are by a factor of 8-10
lower than the caculated ones. This can be explained by differences in the
climatic conditions for the radioecologicd regions of Germany and Centra
East- European aress, as well as by the different characterigtics of the
meadow vegetation dependent on its species composition and ways of
farming.

The comparison of experimentd data and cdculations with FDMT for the
137Cs trandfer from soil to different crops cultivated within the Smolenskaya
NPP radioecologica region showed that the experimenta transfer factors
are about 2 to 7 times higher than the calculated ones. This has been
observed for al crops during the period under investigation (9 years
following the Chernobyl accident). The reason seems to be the low fertility
of the soil in the Smolenskaya NPP region which is linked to a low humus
and nutrient content. In this region (and in a number of regions of the
Russan Federation) - for economicd reasons -, only smdl amounts of
fertilisers, which do not comply with the existing international sandards, are

applied.

RIARAE caried out specific experiments to checking of transfer
parameters from deposited radionuclides to animas. In these experiments
typicd domegtic animals received well defined quantities of radionuclides in
ther feeds. The observation times exceeded severd biologica hdf-life
periods of the investigated radionuclides.

The differences between FDMT and the experimenta data is caused by a
wide range of differences in the agro-ecosystems of this radioecological
region and Western Europe (soil-climatic conditions, specid features of
farming). Therefore, information has to be collected, dependent on the
environmenta conditions and specific features of the agricultura production
(nuclide independent parameters), as well as radioecologica parameters
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reflecting the rate of radionuclide migration in the various components of the
specific agro ecosystem (nuclide dependent parameters).

3.5.3 Modification of FDMT model for the conditions of CIS countries and performance
of validation studies with the adapted model

draft

The modd FDMT, adapted for the Smolenskaya NPP radioecologica
region, described quite adequately the behaviour of the radionuclides in the
short and medium range after the fdlout. However, it was shown that it
might be necessary to improve the model for the behaviour of radionuclides
in soil. The one-exponentid modd describing a decrease in the amount of
available radionuclides in the root layer does not reflect dl changes in the
biologicd avalability of the radionuclides in longer term after the falout.

Two didtricts of the Bryansk region, Klimovsky and Novozibkovsky, were
chosen for modd testing. Countermeasures of different intensties were
gpplied to these didtricts to reduce the uptake of radionuclides to farm
products. The complete set of countermeasures was gpplied to the
Novozybkovsky digtrict whereas nearly no countermeasures were gpplied in
the Klimovsky didtrict, except for afew measures on anima husbandry.

Figure one illustrates the dynamics of **’Cs concentration in grain ether
caculated with the modd and obtained by experiments for the Klimovsky
digtrict. Smilar results were obtained for other agriculturald products.
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Figure 1 Dynamics of **’Cs concentration in grain. Comparison of
experimental data obtained after the Chernobyl accident in the
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Klimovsky digtrict with results of predictions by the modified FDMT
model

To reflect the measured data, FDMT has been improved by introducing a
two-exponentid function for the root uptake from soil

A second point for improvement has been identified in the uptake rate of soil
be grazing animds. To take into account for the specific findings, the uptake
rate of soil will be explicitly modeswithin FDMT.

3.6 Adequacy of the present foodchain modd (Slovak Republic)

draft

As a gtarting point, the adequacy of the origind ECOSY S-87 (amilar to the
methods used in the RODOS project in FDMT) food chain and dose model
was andysed with repect to its modd flexibility and in more detail, with
respect to description of the individua radioecologica regions. Experience
with the adaptation of the EURALERT code (which is dso based on the
ECOSY S-87 modd) to the Slovakian Nuclear Power Plant surrounding
conditions were used in these stage of works and helped to support the
WG3 mesting discussions and find conclusions.

FDMT contains a basc set of feed and foodstuffs which are produced
nearly al over Europe and are consdered in dl regions (leafy vegetables,
potatoes, pasture grass and cow's milk). This alows a comparison of the
contamination of these standard products within the whole area under due
congderation to be made.

Besdes the standard products which are common to al radioecologica
regions additiona products - so-caled variable products (feedstuffs or
foodstuffs) can be defined for each of the regions. For each radioecological
region, in addition, the animd feeds and foodgtuffs can be defined in the
mode, specificdly. For this purpose, severd type of plant models are
avalable in the food chain module which can be adjusted by appropriate
model parameters sdection to the conditions of individua crop in the region
. Smilarly, region specific animd products can be defined by adapting the
mode parameters describing the transfer of radionuclides from fodder to
anima products.

The above mentioned resulting flexibility of the FDMT modd sgnificantly
differs from the initid ECOSY S-87 mode sructure. It was achieved by
additiona input data structure dlowing to sdect region specific crops and
products. The find FDMT input data philosophy agrees well with the
Sovakian experience obtained with the customisation of the EURALERT
codeto locdl.
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Default data available in the FDMT mode comprise 22 animd feeds (17
based on plants, 4 based on animal products and feeding water) and 35
foodstuffs (17 plant products, 17 anima products and drinking water). The
relaively large number of products is necessary due to the need to reflect
properly the tempord dynamic of contamination and diversfication of plant
species in redlity. Furthermore, some foodstuffs are included to cover their
possibly high importance to critica groups, e.g., sheep or goat’s milk.

This flexibility of the new FDMT gpproach dlows the customisation to
Slovakian conditions with its three radioecol ogical regions.

3.7 Adequacy of the present foodchain model (Ukraine)

The analyss of the adequacy of the model was carried out by using the aguetic
verson of the FDM modd system. As both FDMT and FDMA do not differ in
their treatment of the basic processes except that FDMA considers in addition
irrigation processes, an agreement between FDMA and measurements aso dlows
to judge that FDMT is approapriate.

Comparison have been performed in case of contamination of irrigated crops,
which may be important in case of high contamination of irrigated water and
especidly in case of spray irrigation, when the contamination of crops may be up
two orders higher than during other ways of irrigation [35, 18].

Experimental data from crops irrigated with water from the Kakhovka reservoir
have been used. Being one of the regions with an extensve use of irrigation, dso
measurements after the Chernobyl accident were taken on a rather regular basis.
Experimenta data were derived from the Ukrainian Hydrometeorological Centre
and synthesi sed together with those from [29,30, 36-38]

In addition, calculations with FDMT were carried out for the conditions of Polese
and Fores-Ved regions assuming a normdised contamination following an
accident at the beginning of the vegetating period (to be close to the conditions of
the Chernobyl accident). The results for unit contamination were close to
Ukrainian models[16].

3.7.1 Adequacy of the model parameters

draft

Calculations have been performed for both the basic set and for an adapted
st of FDM parameters. In this case the parameter set for the Ved
radioecologica region was sdlected. In addition, the amount and frequency
of irrigation was estimated and adapted in FDMA.
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Fig 1: Time dependent *Sr concentration in irrigated winter wheat
after Chernobyl accident in the South of Ukraine.

As an example from dl these comparison cdculation, Fig.l shows the time
dependent concentration of *Sr in winter wheat over a ten years period from
1986 - 1996. Results with the basic parameter st, the region adapted set and the
measurements are presented. Caculation have been performed by using the
stand-alone version of FDMA 3.1 program before and after its adaptation.

This comparison of modd results and experimental data demondrates the
satisfactory predictions of the adapted model. When adapted to the ecological
conditions of the Ukraine, FDM seems to be gpplicable for assessng of the
dynamics of the contamination of agricultura products and the interna exposure of
humans due to ingestion of contaminated foodstuffs for different regions of
Ukraine.

It is necessary to carry out further vaidation tests for the later stage after an
accident by using data of soil and plant contamination after the Chernobyl
accident.

But in generd one can conclude that the structure of the modd is adequate for the
description of transfer processes of radionuclides trough the food chains and
subsequent internal exposure of humans due to ingestion of contaminated
foodstuffs for Ukrainian conditions.
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4 Radioecological regions

Within the customising process for FDMT, regions had to be defined where
one set of model parameters can be used for FDMT. Thus areas of smilar
radioecologica characteristics had to be aggregated into one radioecol ogica
region. Due to environmental reasons and aso due to computationd
congraints, each country could only be subdivided into five different
radioecologica regions.

The following criteria for subdividing the countries into the radioecologicd
regions were mainly applied:

the dimatologica characterigtics of the region,
the soil types,

the growing cycles of the agriculturd crops,
the agricultura properties,

the feeding practices and

the dtitude.

Basad on these criteria, the following number of radioecologicd regions
have been defined for Ukraine (5), Sovak Republic (3), Romania (3),
Czech Republic (3), Poland (7) and Hungary (2). Except for Russia (only
one region has been exemplarily defined ) and for Poland, the number of the
regions lay within the requested number of maxima five.

4.1 Radioecological regions (Czech Republic)

draft

Insufficient exigting data and lack of manpower and financid resources for
externa cooperation led to the decison to adapt in the first stage a very
sample solution. Three radioecologica regions were declared on the bass of
their dtitudes. There are some idess to continue a more profound analyss
performed in cooperation with a specid expert team, mainly on the badsis of
[3] where an atempt for the new regiondisation is introduced. The
amplified conception of radioecologicd zone definition based on pure
elevation bass was discussed with patnes from the Czech
Hydrometeorological Ingtitute (department of agrometeorology), the Czech
Agricultural Universty and the Research Inditute for Plant Production
(RICP). Definition of radioecologica zones was done autometicdly on the
basis of the corresponding eevations.

h <450 m above sea => region no. 1
450£h3 700m  => region no. 2

h3 700 m above sea => region no. 3
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The previous definition did not more or less fit with a sat of agro-climatic
maps [1] for severa products. In addition, some facts from [2] and [3]
confirmed this gpproach. In [1], the sdection according to the average
temperature on the territory was performed. Three basic categories were
introduced as:

areas with high temperatures
areas with mild temperatures
areas with low temperatures

Also from there consderable resemblance with the three zone classification
can be found. Strong correlation between eevation and agro-climatic
characterigtics confirm the latest data provided by RICP. However, extreme
weether condition may shift the beginning of the growth. In particular, a dry
surface layer (seed- planting bed) may delay it by a week and longer. A
cold soil dows down the sprouting for dl crops but very sendtive are
potatoes, maize and sunflower. In 1998 winter cereds and rape started to
growth dready in mid February which was opposite to 1996 where it
started 3-4 weeks later

The phenology of most crops can be related to the dtitude and temperature
and thus to the sum of the so cdled effective degrees. The number of days
with a temperature over 5 °C amounts to about 200-250 for dtitudes of
less than 200m. This number decreases by 8-9 days for each increase of
height by 100 m. However, the effect of the fied pogtion (frost valeys,
orientation of a dope to south or north etc.) must be taking into account
when gpplying the relation to specific fidlds. Some phenologicd data are
provided in Table 1.

Crop Sowing date Flowering date Harvesting date | Remarks
winter whesat 10.9-16.10 1.-23.6 22.7-27.8
spring whest 3.3-10.4 17.6-1.7 10.8-4.9
winter barley 2.-20.9 26.5-18.6 13.7-10.8
Spring barley 5.3-14.4 10-28.6 20.7-25.8
gran maize 10-28.4 15.7-4.8 10.9-12.10
dlage maize 22.4-5.5 22.7-10.8 10.9-2.10
potato 15.3-5.5 30.6-27.7 12.6-15.10 ealy
sunflower 10-24.4 15.6-5.7 10.9-5.10
winter rape 10.8-1.9 1.5-155 12.7-10.8
Spring rape 25.3-15.4 15.6-30.6 1.8-25.8
sugar beet 26.3-12.4 28.9-25.10
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Table 1. Phenological calendar of the Czech republic (reasonable
ranges recommended by RICP)

In [3], the new multiparametric concept for the regiondisation of the Czech
Republic is described. The terrain, pedologica characterigtics, hydrology
and climatic data are investigated together. Thirty years (1961 - 1990) of
measured temperatures and precipitation correlated with relative and
absolute dimetric data were used for the invedtigations. Didribution of
theemd energy and humidity is conddered as a man feaure for the
discrimination. This new regiondisation for the whole Czech Republic was
used as basis to replace the present single - parametric definition of the
radioecologica regions based on eevation only. The complex approach
from [3] was reduced to 3 basic categories teking into account to the
differences in the period where the temperatures are above 10 degrees (the
“vegetation period” in Figure 1 is defined for temperatures above 10°C).

NEW REGIONALIZATION OF
THE CZECH REPUBLIC

Fig. 2 : Improved definition of the radioecological zones for the Czech
Republic based on the new methodology from [ 3]
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4.2 Radioecological regions (HUNGARY)

421 Sdectioncriteria

A large amount of those parameters necessary to run FDMT in generd have
been collected to analyse and investigate how many radioecologica regions
should be defined for Hungary. The basic data set includes

digtribution of the population,

digtribution of resources of emergency managing organisations,
human consumption retes,

yidd of agriculturd plants,

begin and end of vegetation period,

the feeding practice of the domestic animds, and

soil types and soil characterigtics.

Andysing the large amount of data collected from dl the 19 counties of
Hungary, it came out that the variability of many parameters within the
counties were much larger than between the counties in the most cases.

Therefore, the following criteria were used to split up the whole area into
radioecologicd regions.

geographica difference,

climaticaly potentia production of biomass,

disgtribution of precipitation and monthly mean temperatures, and
the shift in time of the beginning and end of the vegetation period.

4.2.2 Déefinition of the radioecological regions

draft

According to the criteria used, two radioecologica regions have been
defined in Hungary with amilar extenson in soace.

1. Region 1 includes the northern and western parts of Hungary, which is
characterised by hills and smal mountains Compared to the remaining
part, the monthly mean temperaure is lower in summer and higher in
winter, the precipitation rate is higher, and the vegetation periods Sart
later. Thisregion contains the following counties:

Gyor-Moson-Sopron,
Vas
Koméarom-Esztergom,
Zda,

Veszprém,

Fejer,

Pest,

Nograd,

Heves,
Borsod-Abalj-Zemplén
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2. Region 2 conggs manly of flatland and it is located in southern and
eadtern part of the country. Compared to the region 1, the temperature
in summer is higher and in winter lower. For both seasons, the amount
of precipitation issmdler. Region 2 is built up by the following counties:

Somogy,

Baranya,

Tolna,

Bécs-Kiskun,
Csongrad,
Jasz-Nagykun-Szolnok,
Hadu-Bihar,

Békés
Szabolcs-Szatmar

4.3 Radioecological regions (Poland)

draft

Vaious criteria for the sub-divison of Poland into radiologicd meacro-
regions have been evauated. The basic set of parameters for defining the
regions comprises.

climate dements relevant for the growing cycle of the vegetation and the

agriculturd activities,

aggregated soil characteridtics, and

the soil types in agriculture production for different crops.

Taking into account:

the type of cattle-breeding,
the type of human settlements and housing, and
food consumption

The following decigve factors have been identified:
the climate characterigtic of the regions relevant to the growing cycle of
the vegetation and
the avalability of the data for the sdected regions, to dlow for its
collection and periodic updating by usng routine services of nationd
inditutions.

The sdection of the 7 radiologica regions was mainly based on the agro-
climatologica properties and the long experience in Poland to collect
datistica agriculture data for those regions (Table.1). However, the number
of radioecologicad regions are Hill above the optima number of five
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requested for the operation of FDMT indde RODOS. Therefore further

adaptation seems to be necessary.
M acr o- Name of macro- | Province (voivodeship prior to the administration reform
region No. |region in January 1999)
I North-western Szezecinskie, Koszdinskie, Gdanskie, Supskie
[ North-eastern Elblaskie, Olsztynskie, Suwaskie, Ciechanowskie,
Odgtroleckie, Bidostockie, Lomzynskie
[l Western Pilskie, Poznanskie, Torunskie, Gorzowskie, Zielonogorskie,
Leszczynskie, Kdiskie, Bydgoskie, Koninskie, Kutnowskie,
Wloclawskie
v South - western Jeeniogbrskie, Legnickie, Wabrzyskie, Wroclawskie,
Czestochowskie, Katowickie, Opolskie, Krakowskie
V South - eastern Chemskie, Lubelskie, Zamojskie, Kieleckie, Przemyskie,
Rzeszowskie, Tarnobrzeskie, Tarnowskie
VI Eastern Radomskie, Sedleckie, Warszawskie, Bielsko-podiaskie,
Lédzkie, Piotrkowskie, Plockie, Sieradzkie, Skierniewickie
\Al South (mountains) Krosnienskie, Bielskie, Nowosadeckie
Tablel: Macroregions of Poland
Basad on the datisticd data, available from the main Statitical Office and
the Academy of Agriculture in Warsaw, the most important characteristics
of the macro-regions have been collected and are summarised in the Table
2.
Par ameter Macr o-regions

2 3 4 5 6 7

(Polish standards)

Mean soil bonitationindex] 0.80

068 | 084 | 083 | 091 | 067 | 0.88

Mean annud
precipitation[ mm]

540

572 500 566 550 515 620

[°C]

Mean annud temperature | 9.5

7.9 9.5 9.0 8.5 9.0 8.6

Mean annud length of 298
vegetation period [days]

271 293 291 275 286 276

Table 2. Characterigtic of macro-regions

draft
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Fig. 1. Macroregions of Poland

4.4 Radioecological regions (Romania)

draft

Following the discussions in WG3, a decison has been made to ignore the
detailed soil properties in the definition of the radioecologica region and to
focus on attributes that decide the contamination in the acute phase, mainly
vegetation status, dietary habits and mgor crop types.

As derived from recorded meteorologica data over the last 30 years, the
dsart and stop of the vegetation period for the same location can vary by
morethan + 10 days. Because FDMT condders only the mean values as
being representative, the year to year variation can not be consdered as a
measure of the extenson of the “radioecologicd region”. So, two
radioecological regions must differ by more than 10 days in the start of the
vegetation period. One measure is dso the height of the location as the
change by 100 m in dtitude is associated by a change in the mean
temperature by 0.5° C and a difference in the vegetation period by 8-9
days.

In the past, the animd farmers have divided the Romanian territory in 6
pasture zones, three of them include the main population and are intensively
cultivated, the other three are mountain areas. Other agricultura experts use
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ten agropedo-climatic zones for Romania, including the predominant soil
type. This specidised divison of the agriculturd system was used as a
darting point, but was decided as too detailed with respect to the
condraintsin FDMT the absence of a complete set of accurate Ste specific
data.

Consequently, consdering the dietary habits, the main crops and according
to the discussion in the framework of WG3, a decison has been made to
define three radioecologica regions (RER) for Romania, taking into account
the climatic conditions, the predominant crops and, a the same time,
combining some agropedo-climatic zones (as they were previoudy defined
by experts). These RERs and their main features are asfollows:

RER No. 330 (Eastern, Southern and Western Romanian plains and the
Romanian area between Danube river and Black Sea); this RER
includes dl Romanian nuclear risk zones (Cernavoda, Bechet, Pitesti
and Bucharest) and is featured by: an average temperature of 21.5°C in
July, an average annud precipitation of 550 mm, maze and winter
wheat as predominant crops, the vegetation period ranges between 20th
of March and 10th of November and an evapotranspiration deficit
during summer-autumn of 200 mm.

RER No. 331 (hilly area neighboring the chain of Carpathian mountains
together with plateau of Tranglvania) which is featured by: an average
temperature of 20.0°C in July, an average annud precipitation of 700
mm, winter cereds, potatoes, spring barley and maize as predominant
crops, the vegetation period ranges between 5th of April and 1st of
November and water stress in summer-autumn (less than 50 mm);

RER N0.332 (the area of the Romanian Carpathian mountains) with a
low population dengty, sparse agricultura plots and prevailing animd

farming and forest industry. The climatic conditions vary with the dtitude
(however, generic vaues are assessed despite of the variahility). In the

aress used for farming, the vegetation period starts near the 20" of April

and ends near the 10" of October.

The divison of the mountain area in more radiologica zones would imply a
tremendous amount of work for data collection but that is not judtified under
the present conditions. In the populated mountain aress, the vegetaion
period starts about 20th of April and ends about 10th of October, thus this
period has been conddered in the data base. There is no water sressin this
area and the main agriculturd practice is anima farming. Few spring barley
plots exist up to 1000 m dtitude in some aress, loca vegetable gardens and
potatoes are a0 cultivated. Much of the cereals for human consumption are
imported from the flat land as well as maize seed for human and animas.
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As in FDMT it is assumed that dl food is produced locdly, there are
problems with the proper choice of the consumption rates, as many
foodstuffs are imported. In order to clarify the way to select these modd
parameters for this area, more work is needed as well as direct interaction
with FDMT team.

4.5 Radioecological regions (Russia)

451 Sdectioncriteria

To identify the radioecologicd regions in the territory of the Russan
Federation, the following criteria have to be used:

climatic zone and wegther characteridtics,

topography,

soil properties,

structure of the agro-ecosystems (farm crops and animals),

oecid features of farming (sowing and harvesting time, amount of
gpplied fertilisers, anima feeding practice, etc.), and

dietary habits of the population.

In addition, for the European part of the Russan Federation preference
should be given to regions where nuclear power plants are located. Such a
reaion dgnificantly increases the practicd importance of the notion
«radioecologica region».

However, many of the above mentioned criteria are interconnected. Thus
the agro-ecosystem dructure and details of farming depend on the soil-
climatic conditions of the region. Diets of the population, gpat from
digtinctions connected with traditions and habits, though indirectly aso
depend on the soil-climatic conditions. Therefore, the use of criteria
characteriang the soil-climatic conditions provides a good bass for the
divison of the Russian Federation (RF) into radioecologicd regions.

4.5.2 Definition of the radioecological region of the Smolenskaya NPP

draft

The soil-climatic conditions in the RF vary. For example, the time integrated
temperature for periods with an air temperature above 10° C ranges from
1000° C for the north- taiga sub-zone (gley-podzolic soils) up to 4500° C
for the desert-steppe zone (light chestnut soils). The ratio of the rate of
precipitation to evaporation (over a year) vaies from >1.33 for over-
moistening zones to 0.22 for semiarid areas of the desert-steppe zone [5].
These rlaions, as well as a number of socio-economic factors, dictates the
dructure of agro-ecosystems and specid features of farming practices in
various regions of the RF.
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Therefore, the territory of the RF can be sub-divided into about 60
radioecologica regions based on the above mentioned criteria. However, it
was agreed to first look at the region around the Smolenskaya NPP, located
in the centre of European Russia. A further selection criteria, the location of
anuclear power plant was aso met.

The Smolenskaya NPP radioecologica region includes two didricts
Smolensk and Kauga. The area of the radioecologicd region amounts to
79,7 th. kn? and the population to about 2146 thousand people ( about
65% in urban areas). It conssts of 31 towns and 32 urban settlements.
Located in the Centrd East-European plain, the climate is temperate
continental. Mean January temperature are about 9,5° C and the mean
temperature in July is 17° C. The mean precipitation amounts to 625 mm
per year. Main rivers are Oka and Dnieper. Soils are soddy- podzolic and
grey forest. Forests are coniferous and broad-leaved.

4.6 Radioecological regions (Slovak Republic)

Anaysis of dl the collected data resulted in a subdivison of the SR territory
into regions, which differs in growing cycles and agriculturd habits. These
regions define areas, with relatively uniform radioecologica conditions for
which the same st of modd parameters can be used. The sdection of the
radioecologica regions for the Sovakian territory was predominantly
determined by:

the prevailing agriculturd production practices,

the dimatic and soil conditions affecting the growing period and
harvesting times of agriculturd crops, and

the feeding rates and regimes for domestic animals.

The human food consumption rates and thalr dynamics may sgnificantly
influence the dose assessment as well. However, these parameters could not
be usad in the definition of radioecologicd regions due to the lack of an
appropriate data base.

4.6.1 Sdection criteria

draft

Five production types from two references (Hros3o, 1990) and (Koallar,
1990) have been transformed by means of integration and generdisation into
three radioecologica regions. They are characterised mainly by climatic
conditions. However, these climatic attributes can not be used alone. In
aress with fertile soils the border of the production type is shifted to less
suitable dimatic areas and vice versa. The derived subdivison is shown in
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Table 1. Borders of the regions are avalable, dso as isolines, in the
GISARCINFO graphicd format and are shown in Figure 1.

Average
Region Production Agriculturd type temperature | Precipitation
No type (Kollar 1990) [°C] [mm]
l. High Maize (type) 8-10 500 - 600
. Medium Beet and potato 7-9 600 - 750
1. Low potato-oat and mountain 5-7 760 - 900

Table 1 Characterisation of resulted radioecological subdivison of
SR territory

[ 3
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[] Region |
[] Region Il
B Region Il

Figure 1 Characterisation of resulted radioecological subdivision of
SR territory

4.7 Radioecological regions (Ukraine)
4.7.1 Sdection criteria

The sdection of the radioecologicad regions was mainly based on the
following criteria

the climatologica characteridtics,

the soil types,

the growing cycles of the agricultura crops,
the farming practices,

the feeding practices of animas, and
dtitude.
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It should be dso mentioned that the sdected subdivision reflected historical,
physica-geographica and the actud agriculturd classfication of the present
date of Ukraine.

4.7.2 Déefinition of the radioecological regions

draft

Based on the sdection criteria mentioned above, the following
radioecologica regions were defined:

Ukrainian Polesie,
Forest-Ved

Ved

Karpati region
Crimea

g~ wbdpE

The Polese radioecologicd region comprises the northern and north-
western part of the Ukraine. The area covers about 14.5% of the territory
of Ukraine. The climate is humid. Mixed forests are characteridtic for this
territory. The main soil types are soddy-podsolic, grey forest sandy and
light loam.

The middle part of Ukraine contains the Forest-Veld radioecologica region.
The area covers about 42% of the territory of Ukraine. The climate is
temperate warm and humid. Grass vegetables and the forest vegetables are
the dominant vegetation cover. In the north and the middle part of this
region the soils are light, middle loam whereas in the southern part they
mainly condsts of heavy loam

The Ved radioecologica region is located in the southern part of Ukraine,
The area covers about 40% of the territory of Ukraine. Vedt vegetables
are characterigtic for this region. The climate is warm and more or less dry.
The summed up temperatures above 5° C range between 3800 and 4000°
C. While in the Forest-Ved region these vaues are lower by about 25%
(2900-3100° C). The soilscongs in generd of heavy loam and clay.

Karpati and Crimea regions are located in the western and southern part of
Ukraine, which is covered by hills and mountains, respectively. The ar
humidity is high with moderaie temperatures in the Karpati and high
temperatures in the Crimea region. These regions only contribute very little
to the overdl agriculturd production in comparison to the other three
radioecologica regions. A dgnificant part of the areas these two regions are
covered by pasture. Therefore, the collection of the data for the first three
regions was started with the highest priority. In particular important are the
Polese and Vdd regions, where all NPP dations of Ukraine are located.
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Three NPPs (Chernobylska, Rivnenska and Khmelnitska) are located in the
Polesie region and two (Zaporizka and Pivdenno-Ukrainska) are located in

the Veld region.

Some basc characteridtics, in particular the climatologica and vegetation

differences, of the five radioecologica are presented in Table 1.

Ukrainian | Forest-Veld |  Ved Karpati Mountain
Characterigtics Polesie region Crimea
(region1) | (region?2) | (region3) | (region4) | (region5)
Annua  precipitation,
mm per year 500-630 | 460-600 [310-520 |650 - 1350 |350- 1100
Average temperature in
duly,° C 18-19 18-20 20-23 16-20 20-23
Durdtion vegetation
period, days 190-205 200-210 | 210-245 | 190-205 | 210-245

Table 1. Generd characterigtics of radioecologica regions
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Figure 1. Definition of the radioecological regionsfor Ukraine
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5 Data collection

This section of the report describes the basic steps in data collection for the
East European countries. Further details together with the adapted
parameter values can be found in the individud technicd RODOS reports
(from RODOS(WG3)-TN(99)-02 up to RODOS(WG3)-TN(98)-07). A
summary of the main parameters for each of the radioecologica region
together with the FDMT default data set for Centra European conditions
can be found in the Appendices.

5.1 Data collection for theindividual radioecological regions (Czech Republic)

draft

The RODOS default vaues are available for mid European conditions.
These default vaues were used when no religble source for loca conditions
has been identified. Modifications have been introduced the number of plant
pecies, foodstuffs, feeding diet and consumption rates. The experience
from the data collection for the foodchain modd ENCONAN was very
helpful [22].

Regiond gatistics were collected in the Czech Republic since 1991. Before,
only some nonsystematic data from individua fidld measurements were

available. The agricultura production habits changed subgtantialy but this
resulted in a deep recesson. The main problems are:

unclear ownersrelations

high prices of chemicd fertilisars

lack of naturd fertilisers and decreasing fertility of soil
decreasing of sowing areas

dramatic decrease of the numbers of animals

Due to these unfavorable conditions, the definition of the radioecologica
regions were performed either on basis of the old time series or based on
new nonsysematic individud measurements and expert judgments.
Therefore, the process of data collection is an continuoudy ongoing
procedure and maintenance of these data should not be forgotten.

Differences between the individua radioecologica regions arise mainly due
to dimatic conditions. The main effect is the shift in the vegetation period of
14 to 20 days between zone 1 and 2. The third region covers mainly
highland and mountain areas with a rather low agriculturd production. The
change in plant production is adjusted implicitly for eech tileof 1 x 1 km (e.
g. zone number). Otherwise, the plant cultivation, feedstuff and foodstuff
production and processing and consumption habits are assumed to be
gmilarindl regions.
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Officid data related to crop production and consumption were extracted
from [9, 10, 17 ], feeding diets of animals were taken from [7]. The number
of plants, anima products, feed- and foodstuffs were sdlected on the basis
of their relative importance[7, 9, 10, 17].

Digtrict-average production (yield) vaues for dl plants are taken from [10].
A part of the origind file is described in supplement 2 of [22]. The file is
merged to an intermediate gridded file, where the averaged vaues are
corrdlated with other tile entities and again digtributed to gridded data
gructures (a more detalled description can be found in [18] where the
quaity assurance procedures for the local data are described).

Animd products were sdected based of the information on their importance
[17]. Basad on information from [7] and input data of the ENCONAN
modd ([4, 5 6] and supplement 3 from [22]) feedstuffs and the
corresponding feeding rates were selected. By using reference [17], the
gross annud consumption rates for the sdected foodstuffs have been
derived

5.1.1 Nuclide independent FCM parameters (region dependent)

draft

Daa rdated to the yied, LAl vaues, characteristics of the vegetation
periods, soil properties, weathering rates, growth dilution rates and irrigation
parameters should be defined for each radioecologica zone and, in addition,
the data have to be re-evaduated every time when the definition of the
radioecological zones is improved. Data were collected in cooperation with
expert teams from various Czech inditutions:

State Hedlth Ingtitute - see expert andysis[19]
Czech Agriculturd University (climatology, phenology)
Research Indtitute for Soil and Water Conservation , Prague-Zbradav

Department of Cartographic and Geoinformatic, Faculty of Natural
Sciences,

Charles University , Prague
Czech Indtitute for Hydrometeorology (dept. of agroclimatology)
Minidry of Agriculturd, Minigtry of Living Environment

RICP : Research Indtitute of Crop Production, Prague - Ruzyne (depts
of Agroecology, Plant Nutrition, Plant Medicine, Genetics and Plant
Breeding, Genebank)

In Q2/99 further studies have been condictzed, in particular comparing with
the default vaues of FDMT for Centra Europe:
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Two possble ways have been identified how to generate the region
dependent data:

experimental measurements (regular systematic regiond measurements
have been cancelled in 1990)

mathematical modding in particular for plant growth and yield (results of
the ingtitute RICP are discussed in [22])

5.1.1.1 Plant parameter

draft

There are differences in the development and in maxima vaues of the LAI
among different years and stes. However it is difficult to separate the effect
of climate, dtitude and soil fertility. Cereds are not too sengtive to dtitude
but a decrease in LAl could be anticipated over 400-500 m height for
cereals, except for oats, rye and winter rape, and above 350 m for maize,
gran and sunflower. In genera, soils in lower dtitudes tend to be deeper
and more fertile than in highlands. However, the warmer regions suffer from
drought episodes during spring and summer.

The inter annua differences in LAl may be roughly edimaed from
differencesin yields of harvested products. A good correlation between the
LAI and yield can be observed for grasses and other fodder crops.

The development of the LAI istightly related with the growth of the plant in
the stage of the linear growth and there is a strong dependence on the
temperature. Thus the differences in the LAI between individud years could
be described by means of the accumulated temperature sum. Examples of
experimenta results of LAl development in Prague-Ruzyne (average
vaues) (radioecologica zone 1. dtitude = 364 m) are given in Fig. 5 of
[22].

The LAI in farm fields are estimated to be ether in the lower part of the
range for optima condition or in the upper part of the range for less optimal
conditions.

LAl vaues might be greater than assumed for use in FDMT in over-
fertilized (especidly with nitrogen), irrigated and too dense stands.
However, average leves of the LAl are optimd in terms of yied formation
and water consumption. Nowadays, farmers try to keep doses of nutrients
and seeding rates as low as possible to increase the net profit. This suggests
that the LAI in farm fields are generdly rather on an average or lower range
of possible values.

LAl paameters for the fird and third radioecologicd region were
developed by using data from our Slovakian RODOS colleagues [20].
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draft

During collection of the yidd data for the purposes of the RODOS
cusomisation it came out, that only some data from private farms were
avaladle. In addition, the officid yield datafrom [10] were used.

The values represent didtrict average production data for 77 digtricts of the
CR and for dl products selected for FDMT. Its recongtruction on afine grid
of 1 x 1 kmisdescribed in a separate RODOS report [18].

Inter annud variability could reach as much as 100 %. The year 1998 may
serve as an example, with extreme decreases of the LAI for cereds, winter
rape, fodder and other crops due to a drought in some parts of Bohemia.

If no better data are available, the beginning of growth may be estimated
from the day of sowing and the period to sprouting derived from the above
mentioned temperature sum. However, extreme westher condition may shift
the beginning: Especidly dry surface layer (seed- planting bed) may dday it
by a week and longer; a cold soil dows down the sprouting in al crops but
very sendtive are potatoes, maize, sunflower. Again, in 1998 winter cereds
and ragpe dart to re-growth dready in the mid of February in contrast to
1996 where it started 3-4 weeks later

Phenology of most crops can be related to dtitude due to the correation of
both the temperature and the temperature sum. The number of days with a
temperature over 5 °C is about 200-250 up to an dtitude of 200 m. The
number decreases by 8-9 days with an increase of the high by 100 m. The
effect of the field pogdtion (frost valeys, orientation of a dope to south or
north etc.) must be taking into account too.

Beginning and end of harvest is partidly available from (RICP, J. Petr et 4.,
1987), which enables to define a basic classfication. However, the task is
not completely solved and collection of more precise datawill continue.

The exact time of harvest in the predefined interva provided by FDMT
depends gtrongly on agro-technica demands of the anima production in
certain farms (or regions). Generdly, harvest of forage grasses (and clover,
dfdfa) should be performed before heading to flowering, because of the
favorable proportion of leaves to stems. For dfalfa, the 1% cutting amounts
to about 50 % of tota yield of the year, for permanent grass to about 50-60
% and for temporary grass to about 40-60 %. The 1% cut in regions where
beet is produced as forage takes place from 15.5-20.6, the 2 from 20.7-
20.8. and the 3 from 1.9-15.9s

Data on growth dilution are partly available, but its complete preparation for
RODOS has to be redised in future on a commercial basis. Season
dependent growth dilution rates and hdf-life vaues for the firg
radioecologica region (lowest dtitude) were derived by using data obtained
from our Slovakian RODOS colleagues [20].
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Data of roots depth from where over 90 % of the nutrients and water are
absorbed were aso collected.

5.1.2 Further nuclide independent data

Further necessary parameters comprises fattening periods and feeding rates
for animas[7, 11]. Missing information gill perssts for human consumption
whereref. [17] is used, but only few data are available for the individud age
categories. The same is the case for parameters for delaysin processing and
consumption where only modd results are available.

Data on population distributions and soil types were collected and a gridded
population data set from the officid sources [14] was congtructed. Further
databases with information on a very locd level has to be 4ill evauated
[18].

5.1.3 Nuclide dependent FCM parameters

draft

In the frame of the work with the ENCONAN moded, many basic data
were collected. Besides the data in supplement 3 of [22], detailed tables of
concentration factors, transfer factors feed/anima product and other nuclide
dependent data are available, however mostly derived from non Site specific
|CRP recommendations. An expert study [19] prepared by specidists from
the State Hedlth Indtitute reviewed the potentia loca sources for collection
of the necessary parameters. One basic recommendation of this sudy was
to take the default RODOS data in most cases and to concentrate only on
those parameters which have evidently locd character (for example
processing factors for feedstuffs and foodstuffs).

Specid atention was devoted to those parameters which are explicitly
dated in the governmentd regulations for nuclear safety or in the Czech
Atomic Law. This comprised not only the region dependent parameters, but
a0 the isotope dependent FDMT data. The vaues used in RODOS will be
compared with those vaues obligatory in the process of RODOS
accreditation for its use in the Czech Republic. Some results are included in
[18].
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5.2 Data collection for the individual radioecological regions (HUNGARY)

For Hungary, there exist no significant differences between the two sdected
regions from the viewpoint of the environmenta characteristics. Region 1
only differs in the higher amount of precipitetion and by the smdler
temperature variation over the year. Therefore, the vegetation period in the
Region 1 is about 10-20 days delayed compared to Region 2. However, no
further sgnificant differences could be found for other model parameters, i.e.
the amount and Structure of the feed- and foodstuff production together with
thelr consumption issSmilar dl over the country.

5.2.1 Nuclide independent parameters

5.2.1.1 Products to be considered
According to the analyses, the following foodstuffs can be neglected for
Hungary asthey have ardatively smdl importance:

Spring whest,
sheep milk,
goat milk, and
roe deer.

Additiona products listed below have to be introduced:

source cream
rice

corn (maize)
wine, and
mushrooms.

When investigating the consumption habits of the population, some crops
can be grouped as indicated below:

leafy vegetables = |ettuce and cabbage

root vegetables = carrot, radish, beetroot, celery and onion

fruit vegetables = pepper, tomato, bean and peas

fruits = cherry, sour cherry, apricot, peach, apple, pear, strawberry
berries = raspberry, red currant and grape (consumed as fruit)
nuts = poppy-seed, amond, walnut, peanut and chestnui.

5.2.1.2 Plant growing and harvesting times

For dl plants used as human foodgtuff and/or anima feedstuff, the following
environmenta parameters have been collected and recorded in the
appropriate file formet:
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begin and end of harves,

yidd,

LAI vdues and its weighting factors,
time development of the LA,

begin of growth,

s0il mass per area

wegthering rates,

growth dilution retes,

daly amount of irrigation water,

the begin and the end of the irrigation period, and
the frequency of irrigation.

The data on the firs harvesting period and the weighting factors for the
harvesting intendgty had to be modified by expert judgement. As these
weighting factors vary in a wide range in case of those plants, which are
harvested more than once a year, the value of 0.5, based on expert
judgements, was sdected for the following plants only:

grass, hay and dfdfa,
leafy, root and fruit vegetables

fruits and berries.

As the use and measurements of the LAI is not common in the Hungarian
agricultura practice, the actud vaues lised below are based on some
goproximations, which should be refined and corrected in future. In
particular, some data sets are based on LAl vaues vaid to Southern part of
Sovakia

Concerning the irrigation practice it has to be mentioned that usudly ledfy,
root and fruit vegetables need regular irrigation, al other plants are irrigated
only if their vegetation period is very dry (in case of mogt plants, the natura
precipitation meets the water requirement).

5.2.1.3 Feeding habits

Theoretically, dl kind of nutrient sources - i.e. most natura crops, or part of
crops, agricultural and industrial by-products - can be used as fodder. The
main viewpoint, however, is the necessary daly amount of protein-, fat-,
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carbohydrate-, vitamin-, and minera-intake, which can be covered by
various types of feedstuffs.

Asthis concept is fixed in the present nutrition laws, rules and regulations for
animd-hygiene, the actud compostion of the fodder depends on many
agricultura and economicd factors (prices, avalability, qudity and
production of the crops in the current and previous years, etc.). Due to this
fact, the variation in the feeding practice is extremey high in Hungary.

Based on the survey, the following items are ignored as feedstuffs:
Spring whedt,
didillation resdues,
brewing resdues
however, anew one has been defined:
dfdfa

Note that although the didtillation and brewing by-products may be gpplied
as additiond nutrientsif their qudity satify the regulaions, but their use have
no sgnificant importance in the current nutrition practice in Hungary.

5.2.1.4 Consumption habits

draft

The food-consumption data for the two radioecologica regions and the
average for the whole country were collected for the age-groups given in
FDMT.

The origind data base of LAKELM (an Hungarian acronym for the words
population nutrition) was established by the Nationa Indtitute of Food and
Nutrition and the Nationa Research Inditute for Radiobiology and
Radiohygiene by the support of the Nationa Programme for Development
of Information on Infrastructure in 1994.

The data base contains consumption rates for 16 thousand adults (1985-88)
based on two-day consumption period and 500 children (1993) for 5
counties based on athree-day consumption period.

The origind information in the deta base of the Nationa Inditute of Food
and Nutrition was not based on the consumption rates of individua
foodstuffs but on complete menus. The consumption rate for individua
foodstuffs (about 500 kind of foodstuffs and 150 groups) was derived by
andysing the recipesfor dl rdevant menusin 1994.

The data base of FDMT was adapted to Hungarian conditions by the
following means

the production and consumption of soring wheet is negligible in Hungary
(Indices of 4,5,6),
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there is no information of consumption of rye bran (Index of 9) in
Hungary,

there is no digtinction in consumption rate of beef (cow) and beef (bull)
(Indices 25,26) in Hungary,

sheep milk, goat milk and roe deer have amdl importance in Hungary,
S0 they were excluded,

additiond data for sour cream are available, but this could be merged
with cream (Index 34),

rice and corn were added to the list of foodstuffs (Indices 35,36),
nuts (including poppy- and sunflower-seeds) were added (Index 37),
wine was added (Index 38),

mushrooms were added (Index 39).

The consumption rates for adults are smilar in the two radioecologicd
regions which means that an average country wide vaue can be applied. For
children of different age groups however, there are sometimes differences.

Apart from the average vaues the information on the possible ranges of the
individua consumption rates, epecidly on the maximd vaues might be very
useful for the estimation of dose to critical groups. For example, the highest
consumption rates can be two to three times higher than the averag. In
severd cases the spreading can be even higher, eg. for fruit vegetables and
fruits consumed by 8-12 year old children.

Because country specific age dependent inhaation rates are not available,
the default breathing rates have been used

5.2.2 Nuclide dependent parameters

The nudide-specific data sets published in the internationd  scientific
publications were collected and applied as defaults, because country-
gpecific vaues (e.g. trandocation factors, soil-plant transfer factors, etc.)
were only determined in few casesin Hungary.

5.2.2.1 Soil parameters

draft

More than 30 soil types are available, however only 2 were used for the
find grouping:

arable s0il and

pasture soil

The soil mass (weight of the root zone below a1 n¥ ares) is caculated from
the assumption that the depth of root zoneis 0.15 m for pasture, and 0.20 m
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for cultivated crops. The dengty for the most typica pasture soilsis 1000 kg
m?, (this type of soil can be found eg. in the Eastern part of Hungary, in the
county Hajdd-Bihar) and 1480 kg m® for arable soils (e.g. in the Western
part of Hungary, in the county Gy6r-Sopron-Maoson).

5.2.2.2 Soil-plant transfer factors

County-specific soil-plants transfer factors were taken from literature.

5.2.2.3 Transfer factors to animal products

Rdiable experimentd transfer factors to animas are unavailable in most of
cases, thus data published in the open literature were collected.

5.2.2.4 Processing of feed-/foodstuffs

draft

In case of cereds, potato and wine a 180 days processing period is used,
because there is only one harvesting period for these products in one year.
In most other cases, shorter periods have been sdected and put into the
FDMT data base.
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5.3 Data collection for the individual radioecological regions (Poland)

5.3.1 Nuclide independent data

draft

The data collected for dl 7 regions and 49 provinces includes the following
5 data sets:

I. ledf areaindex

ii. plant production

iii. vegetable production

iv. fruit production

v. animd products

The data comprises the leaf area indices of grass, winter whest, potatoes,
intensve and extensive cultivated grass and beet for the centra region of
Poland. The mos religble data are for the central - metropolitan region of
Poland. The seasond variation of LAI for other groups of plants and
regions needs 4ill further moddling, assessment and additiond
measurements. The work will be continued in co-operation with the Faculty
of Poland Physiology of the Agriculture Academy in Warsaw. The Structure
of data setsi - v, developed for each macro-region is presented in Tables
1-3.

Group of data Elements of the group

Plants for grain | winter wheat, spring wheat, rye, barley, winter barley, spring barley oats, winter

production wheat-rye hybrid, spring wheat-rye hybrid, grain mixtures maize-bulb, other
grains

Selected plants Potatoes, white beet, ape and agrimony, edible leguminous plants

Grasslands permanent meadow, lawn-pasture

Plants for green forage | leguminous fodder plants, clover, lucerne, serradella, other pastures and grass,
production grassland, pastures, maize

Root fodder plants

Seeds production leguminous fodder plants, lupine, clover, lucerne , serradella and others pasture

Green manure

Plant groups production | fodder plants, root crops, leguminous fodder plants, papilionaceous fodder
plants, industrial plants, hemp and flax, meadow, lawn-pasture

Vegetables

Root vegetables (total)

Selected vegetables carrot ,red beet, cabbage, cauliflower, onion, cucumber, tomatc

Other vegetables

Fruit production
Treefruits apples, pears, plums, cherry, sweet cherry, other tree fruits
Berries strawberry, raspberry, currant, gooseberry, other berries

- 48 - 28.07.00




Table 1. Plant production (without vegetables and fruits)

Milk production

cow's milk, sheep'smilk , goat's milk,

Meat production

beef, pork veal, poultry

Cattle for slaughter

Fresh-water fish

Table 2. Animal production.

5.3.2 Nuclide dependent data

The nuclide dependent data (retention factor, processing factor,
trandocation factor, migration factor, migration rate and fixation rate) are
combined with country averaged human, animal feeding rates and plant -
s0il characterigtics to form the following three data sets.

i. Humandiet

ii. Anima feeding rates (cows, sheep, goat, pigs, poultry ),

li. Plant - soil data

Data assessed for each component of the human diet are:

consumption ( per day/ month, year) by adulty( man and woman) and
children of age 3 and 12 months, and 5, 10, 15 years,

yield of the food preparation.,
retention factor for Cs, | and Sr,
tota processing factor for Cs, | and S.

draft
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Group of data

Cereal products
Milling and noodles products
Potatoes

L eafy vegetables
Root vegetables
Fruit vegetables

Mushrooms
Vegetables products
Vegetable and mushrooms products

Treefruitsand berries (without
southern fruits)

Southern fruits
Processed fruits

Fresh meat

Fresh pluck

other cured meat products, canned mest
Bones

M eat products, including poultry and
venison products

Fish
Processed fish food

Ediblefat

Eggs (without shells)
Dairy

Sugar, confectionery, sweets

Honey

Stimulants (dry mass)

Water and soft drinks (without milk)
Alcohol products

Table 3. Human diet

Elements of the group

bakery products, rye, mixed, wheat, pastry
Flour, groats and flakes, , noodles, rye

Vegetables
fresh cabbage, soured cabbage, |ettuce, dill
Beet, carrot, onion, leek, celery, parsley

fresh tomatoes, fresh cauliflower, fresh cucumbers, soured
cucumbers, leguminous grain

fruits and fruit products
Apples, pears, plums, other tree fruits, berries

citrus fruits, other southern fruits

meat, pluck, fish and their products

Pork, beef, veal, hen, cock, chicken, other poultry, other fresh
meat

Liver, other pluck, ham, loin, durable (hard) sausages, other
sausages, other smoked meat

ham, loin, durable (hard) sausages, other sausages, other smoked
meat, other cured meat products, canned mesat

fish and processed fish products
sea fish and seafood, fresh water fish, salted herrings

fat

butter, fresh and melted animal fat, margarine, other edible plant
fat

milk and milk drinks, whey, condensed milk, powdered milk,
cottage, cheese, hard and melted cheese, cream

sugar, candies, chocolate. confectioner's bakery products,
chocolate products

coffee, tea, cocoa

pure alcohol products, flavoured alcohol, wines and mead, beer
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Group of data | Elements of the group
Cow's, sheep's, goat's diet
Cereals (spring) winter barley, winter wheat, oats (cow 10%, sheep 60%)
Green fodder (spring) pasture grass, fresh alalfa, fresh clover
Hay (spring) hay grass, alalfahay, hay clover
Silage (spring) slage grass, ddfa slage, sllage clover
Cereals (winter) winter barley, winter wheat, oats
Green fodder (winter) pasture grass, fresh alafa, fresh clover
Silage (winter) silage grass, silage dalfa, silage clover
Hay (winter) grass hay, alafahay, clover hay
Ensilaged crops ( winter) maize, pasture beets, water, milk (veal)
Pig diet
Corn products wheat, barley, (feeding months 1-6)
Other whey, potatoes
Poultry diet
Corn products ceredls, wheat, rye, barley
Other water

Table 4. Animal feedstuffs (cows, sheep, goat, pigs, poultry)

Daafor each feedstuff component included in Table 4 are:
Processing efficiency
Retention factor for Cs, | and &
Tota processing factor for Cs, | and Sr

Feed rate for: dairy cow, beef cows, ved, sheep for milk, sheep for
mest, goat for milk, goat for mest, calves, pigs (1-6 months old), hen,
broiler

5.3.3 Source and format of the collected data.
The country specific data have been collected with the assistance of

Faculty of Poland Physology of the Agriculture Academy in Warsaw.
Central Laboratory of Radiologica Protection in Warsaw

Main Statigticd Officein Warsaw

Province Statistical Offices

Nationd agriculture inventory carried out in 1996.

For easy handling dl data sets are maintained in an Excel format. Based on
these data, adata set in the form required by FMDT has been devel oped.
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5.4 Data collection for the individual radioecological regions (Romania)

draft

From the early development and testing of the Romanian foodchain model
LINDOZ, it became obvious that model parameters strongly depend on
loca conditions and a careful sdection of modd input parameters is crucia
for the overdl performance.

There exids a great diversity of plant vegetation parameters across the
Romanian territory due to varidble dimate, soil and farming practice. This
diversity is increased due to the trangition of the socid & economica system
with the accompanying difficulties. Therefore it was necessry to cross
check the collected data from the specidised Romanian indtitutions (Indtitute
of Agrarian Economy, Inditute of R&D for Cered and Technicd Plants
Cultivation, Agrochemicd and Pedologica Inditute, Research Inditute for
Potatoe Cultivation, Research Station for Orchard and Viticulture, Nationa
Indtitute for Statigtics, National Ingtitute of Meteorology and Hydrology, €tc)
and to complete missing data from literature or by using ecologica models.

A ggnificant modification for Romanian conditions was the introduction of
sraw as feedstuff. Because foliar absorption is not consdered explicitly in
FDMT, draw contamination has been derived by using the trandocation
goproach (plant modd 5). Following experimenta data from Denmark and
GSF (4-5), appropriate trandocation factors have been deduced for Cs.
For S there are no direct experimenta data and therefore smply a scaling
factor Sr/Cs has been used, derived from grain.

Another modification was the introduction of the maize grain as foodstuff,
using the same mode parameters as for maize cobs, but adjusting the yield
and harvedting time. In order to Smplify the assessment procedure, clover
and dfadfa have been conddered as ‘grass intengve with minor parameter
modifications.

Yidd of plants and production in various Romanian counties have been
obtained from nationd datistics for a period of 5 years. Due to both
insufficient irrigation and fluctuation in fertiliser supply, there exids a
ggnificant year to year variability (eg. in 1998 avery dry summer haved the
production in many areq). Therefore, the mean vaues for last 5 years were
used as default.

The plant growing and harvesting times have been obtained from specidised
agriculturd research ingtitutes or taken from recommendations in recently
published textbooks (6-7); information in mass media about progress in
planting and harvesting was dso used to adapt the specidised
recommendations to the actua practice in Romania

The leaf area index of the man plants (maize, wheet, potato, grapes,
sunflower) have been obtained for various years from the agriculturd
research units, together with biomass dynamics, daily climatic data and soil

- 53 - 28.07.00



draft

properties. As the leaf area index can vary with weather and fertilisation,
ecologica models have been used to obtain the mean trend over a longer
period. By usng ether internaly developed modds or dso internationally
agreed models (DSSAT-3, WOFOST), the biomass and LAl dynamics for
the most important crops have been reproduced. Adapted to the
radioecologica region and with carefully sdected input parameters, these
models have processed meteorologica data collected over a period of 30
years to obtain arepresentative LAI vaue for each of the regions.

Trandocation is the main process for the contamination of the edible part of
the plant in the fird year. Experimental data on trandocation for different
plants are quite complete for Cs, sparse for St and cover a limited number
of radionuclides for barley. Trandocation, as defined in FDMT, includes
cuticular absorption to leaf interior, migration into the whole leaf and
trangport to the edible part. The cuticular absorption depends on cuticle
properties and the chemical form of the radionuclide, while the trandocation
from the internd leaf to the edible part depends both on the metabalic
activity (partitioning of photosyntate) and the nuclide properties with respect
to plant metabolism (macro-eements, micro-eements, subgtitutes, inert) (9).
The default data base in FDMT has been modified taking into account
recent publications (10-12). Radionuclides have been classfied as mobile
(Ag, Co, Cs, I, Mn, Zn but dso Se, Eu, Rb, Sc); semimobile (Ba, Cr, Fe,
Mo, S, but dso -tentatively- Hg, Zr) and immobile (Ca, Te, Ce, Ru, Pu,
Am, Cm). Mobile dements behave like Cs, semi-mobile like S and
immobile dements do not penetrate the cuticle and do not trandocate.
Trandocation to straw has been assessed using experimenta data for barley
(13).

The animad feeding rates have been derived by usng standard practices (6,
14, 15) sdected for the reported productivity and feedstuff availability. A
mass baance has been checked for each radioecologicd region in order to
see if the locd feedstuff production covers the anima needs. Due to the
large varidbility of the practices in private farms, difficulties have been
encountered for establishing a representative diet in case of pigs which
means that further investigations are necessary.

The consumption habits of the population have been established based on
pre- and post- Chernobyl studies, information on the production and trade
for each radioecologica region and have been checked for metabolic needs.
Asthere is no recent sudy on the average Romanian diet available, potentia
changes in the habit of rura population have not been consdered in the
present data base.

Soil parameters have been established using IAEA recommendations for
each soil type, however, the data set has to be expanded. Cs fixation in soil
has been optimised to reproduce post Chernobyl data on contamination of
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grains in Southern Romania. Soil to plant transfer rates have been taken
from the IUR systematics (17, 18) and compared with the limited amount of
data obtained for Cs after Chernobyl. The data differs by about a factor of
3.

Transfer factors to anima products and metabolic parameters have been
edtablished using literature data as no experiments have been reported for
Romania (19-23). With respect to the default vaues in FDMT, a higher
transfer to milk and meat was sdected for Cs and |I. Other metabolic
parameters have been changed too, in order to reach a compromise with
other data base (16, 24-26). In future, this data base has to be improved, in
paticular there are many reports avalable for Ruthenium (Ru is one of
radionuclides of interest for CANDU type reactors). For | and Cs, the
present parameter set has been tested in Romania for milk and meset
products after the Chernobyl accident and was aso successfully used in
LINDOZ within the VAMP and BIOMOV S studies.

It is well known that the present gpproach for the modeling of the
radionuclide trandfer in fruits is very limited. Therefore, only some of the
specific parameters have been adjusted by using recent publications (27,
28). Whenever the reaults of the fruit working group within BIOMASS will
be available, the data set has to be updated.

5.4.1 Nuclide independent parameters

For the first and second radioecologica region a complete list of cultivated
feed- and foodstuffs, together with the yidd and the production area is
available for 1997, but only area averaged vaues for 1990-1995.

5.4.1.1 Crops

All plant parameters required in FDMT have been collected and introduced in
the data base for the first and second radioecologica region only.

5.4.1.2 Animal products:

As for the crops, only detalled data are avalable for the first two
radioecologica regions.

5.4.1.3 Distribution of population
Dealed information on the population digribution, by age classes is

available in each settlement of the two nuclear risk zones (NRZ) Cernavoda
and Bechet:

Cernavoda - NRZ: 20 urban settlements (with population between
4500 and 250000) and 149 rurd settlements (with population
between 500 and 7000)
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Bechet NRZ: 12 urban settlements (with population from 4500 to
205000) and 190 rurd settlements (with population from 900 to
11000)

For the rest of Romania, the age didribution is avalable only on a county

gpecific basgs This information has Hill to be processed to be used in
RODOS.

5.4.1.4 Daily human average consumption

Only for the firgt radioecologicd region detalled informetion is available.
Beef and grain consumption have been changed according to Romanian
habits, grain maize, sheep cheese, oil and wine have been added. With
respect to daily quantities of each item there are no recent data available.
Therefore, an optimisation procedure has been used including various data
source and metabolic demands.

5.4.2 Nuclide dependent parameters

5.4.2.1 Crops

5.4.2.2 Soils

draft

All data for the radioecologicd region 330 have been collected and
introduced in the appropriate files of the RODOS data base. in case of the
two regions 331 and 332 not dl data were available. The missing data have
been derived from generd soil and climatologicd rules by modifying the
available data from region 330.

In addition to the deta available from the Romanian Statistical Y earbook for
the whole territory, detalled data about soils have been acquired for two the
main nuclear risk zones (Chernavoda and Bechet). The soils were
characterised according to the US Soil Taxonomy:

a) Soils of the nuclear risk zonein Chernavoda and Bechet

The soil data (fluvaguents, udtifluvents, ustipsaments, ugarents, litic,
udorthents, cadcingolls, haplugtalls, argingolls, rendolls, hapudtdfs,
natrustdfs and aguisdidis) comprises the map of their geographica
digtribution a a scae of 1 : 500 000, their morphologica and physica &
chemicd properties, their patia distribution and areg, their texture in the
upper horizon (0 + 20 cm), their thickness, their content of humus, N and P,
and ther pH and CEC (Cationic Exchange Capability, only for
Chernavoda).

b) Soils of Romania
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The pedological map of Romania a a scae of 1:1 000 000 has been
acquired and trandated in an appropriate eectronic form in order to identify
the soil type for each RODOS cell

c) Soil to plant transfer

For the main radionuclides (Cs, S, |, Ru), the soil to plant trandfer factor
has been established for the four mgjor soil class ( sand, loam, clay, pesat) by
using recent systematic. Some post Chernobyl data in Southern Romania
have been compared with this systematic and a difference of up to a factor
of 3 has been observed. It is assumed that the transfer rates do not depend
on the soil type for other radionuclides.
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5.5 Data collection for the individual radioecological regions (Russia)

The amount of information necessary for the adgptation of FDMT to the
conditions of the Smolenskaya NPP radioecologicd region can be
subdivided into two groups. The firg group consst of data showing the
components of the agro-ecosystem depending on the environmenta
conditions and farming practices. The second group contains a set of
radioecologicd parameters representing the radionuclide migration rate in
sail, in the soil-plant system, and the body of the farm animds.

5.5.1 Nuclide independent parameters.

The soil and cdlimatologica conditions of the region have an effect on the
sdection of the farm crops as well as on the sowing and harvesting times.
This set of cultivated crops has dso influence (along with different economic
factors) on the dietary habits of the population living in the radioecologicd
region. Thus the region is more or less uniform (at the accepted level of
aggregation) not only in terms of ecologicd conditions but dso with respect
to the socid characteridics (eg. dietary habit and living conditions).

The information on the yield of pasture grass (kg m” fresh weight) and lesf
areaindices (al other plants: n? ni?) for the region as a function of time and
the corresponding time of harvesting and yidds was derived from the
andyss of literature data [2-5] and in consultations with agriculturd
goecidigs in the Smolensk and Kauga regions. Ingestion rates for rurad and
urban populaion are based on the information submitted by regiond
datistical committees.

5.5.2 Nuclide dependent parameters

5.5.2.1 Foliar uptake of radionuclides

It should be noted that a correct description of the foliar uptake including
weethering can only be given after performing experiments for a given
location. In the absence of detalled experimentd information, the two-
exponentid model describing the radionuclide contents in vegetation may be
the best gpproximation available.

As described earlier, comparison between the adapted FDMT and
experimental values showed that the FDMT can be used to predict the
dynamics of *¥'Cs and ! contents in meadow during the first period
following an accidentd release in the Smolenskaya NPP region.

5.5.2.2 Root uptake of radionuclides

draft

The andyss of experimentd data on the dynamics of *’Cs content in
agriculturd plantsin the area of the Smolenskaya NPP region suggested that
s0il to plant trandfer factor (TF) of this radionuclide is higher than the TF
vaue of FDMT [1]. At the same time, the *’Cs concentration in plants
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decreased faster during 10 years after the Chernobyl fdlout than proposed
by FDMT. This indicated that the biological availability of **'Cs in soil is
being reduced with time.

Therefore, an adjustment of the parameters describing **’Cs behaviour in
the soil-plant system (TF) and fixaion rate congtant (I ) has been
performed. Thevaluesof | ;was set to 4 10 day™. Taking into account that
this region is dominated by soddy-podzolic soils, which belong to the
category of loam soil, the value of soil dendity was assumed to be 1150 kg
m*. The root zone depth amounted to 0.1 m for grass stands and 0.2 m for
arable land.

5.5.2.3 Contamination of animal products

For the adeptation of parameters of the submode describing the
radionuclide metabolism in the body of fam animds and radionuclide
accumulation in anima products literature data were used [6-8]. The
collected parameters are typica for the Smolenskaya NPP radioecologica
region and reflect the characterigtic festures of the animd production in the
this region.

Adaptation of the mode parameters and use of feeding diets which are
typica for the conditions of Smolenskaya NPP radiological region dlow to
obtain a satisfactory agreement between the modd and the experimenta
results.

To improve the edimation of the biologicd trander raes and the
fractionation of the biological trandfer rates, experimental data on the
contamination of anima products with a daily time step (most experimenta
data have been obtained with monthly time steps) are necessary.

5.5.2.4 Integration of the adapted parameters of the FDMT model into the RODOS

system.

draft

As a reault of this task, a database has been compiled that contains
information on al necessary feaures of the Smolenskaya NPP
radioecologica region in terms of the characteristics of the agro-ecosystem
and the farming practice. Moreover, radioecologicd information was
obtained including the FDMT modd parameters that describe the
radionuclide migration rate in al components of the agro-ecosystems.

The information derived was systematised and presented in the form of files
(in ASCI codes) which were integrated into the database of the RODOS
sysem.

- 59 - 28.07.00



5.6 Data collection for theindividual radioecological regions (Sovak Republic)

5.6.1 Nuclide independent (region specific) data

The agriculturd input data such as data on growing cycles of plants, on
harvesting times, yields and information on feeding diets of domestic animas
and food and feed production technology have been taken from a wide
range of literature reference sources. For two of these regions these data are
available in dectronic form in EURALERT-89/ASCII sructured format as
well.

5.6.1.1 Plant to be considered

5.6.1.2 Yield data

draft

The sdection of representative crops and plant varieties for anima feeding
have been made consdering the production data of the man crops
(statistical yearbook) and their importance in the food chain of man.

The yield data have been taken from the database of the Inditute of
Agriculturd Economy, Braidava, from datistical yearbooks (1980-1993)
and from other literature (Kollar, 1990). The representativeness of the mean
vauesis dightly limited, as the agricultura practice in the Sovak Republic is
changes due to agricultura policy, market conditions and agro-technica
approaches, All of them have made the yield to a subjected of sgnificant
vaiaionsin lagt five years.

Slovak maize type production region SK-I
crops applied ,Zitny osrov” region
inthe modd {1986 1986 1988
w. whesat 4,9 4,6 54 7,2
winter rye 3,2 - - -
soring barley (4,7 4,5 4,7 5,6
oat 3,0 - -
corn 52 - 6,3 6,8
slagemaize 30,0 - 36,4 34,4
sugar beet 33,0 31,0 33,7 33,9
potato 12,0 13,4 -
winter fodder | 25,0 - -
dfdfa 8,5 - 10,5 10,4

For Trnava district in 1988y: wheat 6.5, barley 5.1, oat 4.1, rye 4.4 t/ha

Table 1 Average and local yieldsin [t.ha™] for some crops according
to local production sub-regionsand years
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5.6.1.3 LAl data

Table 1 provides a comparison between parameters for loca crop yields
and the average yield data used in FDMT for the Sovak lowland region
(SK-I). The differences, however seem to be in any case below afactor of
two.

The LAI data are rather limited in the Sovak Republic. However, the values
for the mogst important crops are available. The existing range of valuesis a
consequence of the seeding dengty applied as well as of the agro-technica
and naturd conditions prevailed in the past. Mogst of the vaues (whet,
barley, oats, maize, sugar beet, potatoes, adfdfa, clover, rape) have been
taken from Kogtrg et al. (1992); the rest from Petr et a. (1988). Specid
attempt was made to derive best estimate values.

The data on time development of the LAl are based on the fenologica
studies of Kurpelova (1966, 1968, 1972). A st of fenologica maps of very
high quality (1:1,000,000) can be found in this reference, but the data are
rather old. Since that time the fenologicd Stuation has been sgnificantly
changed partly due to changing of agro-technica gpproaches partly due to
the introduction of new crop varieties. Therefore, the data have been
adjusted according to Spaldon et a. (1982), Petr et al. (1988) and by
consaulting crop science specidists and managers from severd typica
agriculturd enterprises.

Due to the lack of region specific data, the storage and processing times of
the origind EKOSY S-87 modd data have been taken in most cases.

5.6.1.4 Animal feeding rates

draft

The amplified anima feeding diet in the default Central European data set of
FDMT was consdered to be dso reevant for the Sovakian agricultura
conditions.

Data on feeding practices and their seasondity in Slovakia are available
from plenty of sources. But, it is well known, that feeding approaches are
very vaiable and they differ from farm to farm, in particular during a period
of agriculture trandformation.

Data on characterigtic feeding rates for domestic animals can be found in
references. Kovac et a. (1989), Labuda and Krécmar (1987), Cupka et
a.. These data had to be generalised and, after consulted with the experts,
also corrected. In particular the use of green fodder had to be adjusted.

As the parameters for the sub-mountain region are less region senditive (e.g.
processing factors and times or the animad feeding rates), the same data as
for the adapted lowland region SK-1 could be applied.
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5.6.1.5 Storage and processing times

The storage and processing times applied in the customised FDMT for
Sovakian conditions are nearly the same as the default FDMT data for
Centra European conditions.

5.6.1.6 Adult and age-dependent Slovak consumption rates

Average dovak consumption rates for adults were deduced from the
Czechodovak Statistical Yearbook (1986) and the data published by
Kliment and Bucina, (1988).

Since 1990, the current consumption habits in the Sovak Republic have
changed congderably due to the new economica and socid conditions. Due
to the lack of detalled and sufficiently representative data, the default age
dependent consumption rates from FDMT (except for adult) have been
applied.

Consumption of sheegp milk is consdered as zero for an average Sovakian
individua. However, drinking of sheep milk with respect to critica groups
cannot be omitted (e.g. sheep keeper in the sub-mountain region). If these
critical groups are of further interest, the standard data have to be replaced
by specidised data covering the diet of these critical groups.

5.6.2 Nuclide dependent parameters

5.6.2.1 Soil-to-plants transfer factors

draft

Only for soil-to-plant transfer factors, nuclide dependent parameters have
been collected (Table 2).

SR Region SK-I SK-I1 SK-111
Main soil type | middleloam, middle loam middle loam
heavy loam
pH KCI 6.5-7.8 5,5-6,5 4,5-6,5
CEC high middle midde
extracteble K | good good insufficent
extractable P | good insufficient insufficent
humus [t/he] 200-400 100-200 100-300

Table 2 The basic properties of the prevailing types of soil in the
SlovakRepublic (SR)

No soil-to-plant transfer effect was observed by measurements during post-
accidenta monitoring in Sovekia The default FDMT data for Centrd
European conditions have been recommend to be gpplied in the FDMT
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customised to the Slovak conditions because they seem to be sufficiently
relevant for the prevailing soil typesin Sovakia
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5.7 Data collection for theindividual radioecological regions (Ukraine)

The customisation of the RODOS foodchain and dose model FDM for
Ukraine required the adaptation of the input parameter to the loca
condition. For each of the five sdected radioecologicd regions the
necessary data has been collected and put into the RODOS data base. The
most complete set of information has been collected for the Polese and the
Ved region where dl the Ukrainian NPPs are located.

5.7.1 Nuclide independent parameters

5.7.1.1 Products to be considered
For the three radioecologica regions Polese, Forest-Ved, Ved, the same
list of plants and anima products have been considered. In addition, rice
was added due to its potentid contamination from irrigetion for the Ved
region.

The number of plants and anima products congdered in the Karpati and
Crimea regions was lower as the dimatologica conditions do not dlow to
grow all types of vegetation from the basic list of crops.

5.7.1.2 Leaf area indices
The leaf area indices were derived by using the expertise of the agro-
meteorological department of the Ukrainian Hydrometeorologica Centre,
with help of computer codes for estimating the LAI based on climatological
characterigtics of the region [28,29] and with information collected from
various publications [ 1-8].

5.7.1.3 Growing cycles of crops
The begin of growth and the harvesting times were available over thelast 30
years based on observation from agro-meteorological dations of the
Ukrainian Hydrometeorologica Centre[4,5].

5.7.1.4 Yield of crops

Theyield of the various crops was taken from data derived some years ago.
However recently, the efficiency of the agriculturd production in the
Ukraine is decreasing which means that the selected parameter represent
upper limit values.

5.7.1.5 Feeding practices.

The animd diet was estimated to be identicd for dl radioecologica regions.
This was assumed due to an existing lack of detailed data. But it is planed in
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future to derive more precise information on the feeding practice for each
radioecological region [20,21,24,34].

5.7.1.6 Human dietary habits.

Consumption rates for adults have been taken from gSatigica information
over the last years for representative districts of each of the radioecological
regions. Rovenska digtrict for the Polesie region, Kharkivska digtrict for the
Forest-Veld region and Mikolaevska digtrict for the Veld region. Different
data for urban and rurd inhabitants are taken as one single information.

5.7.1.7 Irrigation parameters.

A large fraction of agriculturd crops gown in the southern part of Ukraine,
the Veld region, needs regularly irrigation. Most of these irrigated crops are
cereds such as rice, wheat and barley as well as feedstuffs such as maize,
beet, dfdfa and clover [25]. Water from the large river Dnieper is mainly
used for irrigation purposes. Therefore, the contamination of plants trough
contaminated irrigation water may be important in particular for this region
in the case of an accident

5.7.1.8 Parameter of weathering rate.

Basad on investigations and experimenta data obtained in the early period
after the Chernobyl accident in Kiev digrict [28] and adso on data from
[18], the parameter of the wesathering rate was set to 0.173 day™, which
means a 4 days hdf-live. This vaue agrees well with data which can be
foundin [32].

5.7.2 Nuclide dependent parameters.

5.7.2.1 Leaching rate

The rate of the activity decrease due to migration out of the root zone has
been estimated according to the methodology in FDMT for the depth of the
root zone of 0.25 m and 0.1 m for arable and pasture soil, respectively. A
typicd didribution coefficient Ky was sdected from Handbook of
parameter vaues for the predominant soil type of each region [22].

5.7.2.2 Transfer factors soil-plant TF

draft

Trandfer factors for the soil-plant system were mainly derived from areview
of avalable data from Ukraine, Russa and Bedarus [12, 13, 14]. In
addition, information from the Agriculturd Radiology in Kiev has been used.
Thisincludes mainly data for radiocaesum and radiostrontium.
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The types soil in the territory of Ukraine vary consderably. By using the
more smpler classfication scheme used in RODOS, sandy, sandy loam and
peat are the predominant soil types in the radioecologicd region of the
Polesie (code in RODOS 320).

In the Forest-Veld (code in RODOS 321) and Karpati region, the
agriculture aress (code in RODOS 323) consst mainly of light loam and
middle loam soils

In the Veld (code in RODOS 322) and Crimea regions (code in RODOS
324) heavy loam and clay type soils are predominant. Transfer factors for
Strontium have been derived for the predominant soil type for each of the
five radioecologicd regions [14]. Accordingly, trandfer factors for Caesum
have been derived from other publications[12,13,26,27]

The default transfer factors of FDMT have been applied for al other
radionuclides.

5.7.2.3 Transfer factors to animal products.

draft

To adapt the transfer factors to anima products, various references have
been analysed [18, 19, 23, 24]. In particular datafor Cs, S, | and Ru have
been collected for cows milk, beef, pork, chicken and lamb.
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7 Appendix

7.1 FDMT data setsfor the radioecological regions of Czech Republic

draft

Deposition velocities Vi g (Table 1) and the retention coefficients S (Table

2) are taken from the default data base of FDMT (see Appendix Default)

Mant species Harvest Yidd (kg nT?)
Winter whest 20.7-15.8. 0.51
Spring wheat 1.8.-15.8. 0.44
Winter barley 5.7.-20.7. 0.51
Spring barley 25.7.-10.8. 0.44
Triticde 2.8.-10.8. 0.41
Oats 1.8.-7.8. 0.33
Rye 18.7.-14.8. 0.39
Maize 10.9-30.9. 3.55
Corn cobs 1.10.-15.10 0.84
Beet 1.10-10.11. 4.25
Beet leaves 1.10.-10.11. d
Potatoes (early) 10.6.-15.7. 1.80
Potatoes (late) 15.8.-15.9. 2.10
Rape 15.7.-30.7. 2.62
Leafy vegetables 1.6.-10.11. 2.50
Fruit vegetables 1.8.-30.10. 1.30
Root vegetables 1.8.-31.10. 2.10
Fruit 1.7.-20.10. d
Berries 5.6.-10.7. d

Table 3a: Times of harvest and yields Yi (fresh weight) of the crops
considered in FDMT: Specific values for radioecological region 1
(lowland) of the Czech Republic, d = FDMT defaults

Note on table 3:

Source on times of harvest: avalable phenological data, RIAP and ARI
expertise sudy. Source on yidd vadues ,Find figures on Crop Yidds
harvested in the Czech Republic*, 1997, Czech Statisticd Office. The
vaues are derived from averaged ditrict vaues, can be influenced by the
flooding eventsin 1997.
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Pant species Harvest Yidd (kg n2)
Winter wheet 10.8.-30.8. 0.41
Spring wheet 10.8.-30.8. 0.32
Winter barley 1.8.-15.8. 0.39
Spring barley 10.8.-30.8. 0.39
Triticde 9.8.-15.8. 0.36
Oats 20.8.-15.9. 0.37
Rye 20.8.-15.9. 0.34
Maze 20.9.-15.10. 3.00
Corn cobs X

Beet 10.10.-25.10. 3.85
Beet leaves 10.10.-25.10. d
Potatoes (early) X

Potatoes (late) 1.9.-20.10. 2.31
Rape 1.8.-15.8. 2.45
Leafy vegetables 10.6.-10.11. 2.40
Fruit vegetables 1.8.-30.10. 1.10
Root vegetables 1.8.-31.10. 2.10
Fruit 1.7.-20.10. d
Berries 5.6.-10.7. d

Table 3b: Times of harvest and yields Yi (fresh weight) of the crops
consdered in FDMT: Specific values for radioecological region 2
(midland) of the Czech Republic; d = FDMT defaults; x = growing

not recommended

Plant species Harvest Yidd (kg nT2)
Oats 4.9.-15.9. asmidland - o
Rye 1.9.-15.9. asmidland - o

Table 3c: Times of harvest and yields Yi (fresh weight) of the crops
considered in FDMT: Specific values for radioecological region 3
(highland) of the Czech Republic; o =rdiable data not available
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Radioecolo Plant Haves time | Havesttime | Havesttime | Totd yidd
ged 1% ot o™ 3%ime | [kg.i?] fw.
Zone 205.-106. | 157.-25.7. | 25.8-10.10.

lowland grassintensve 1.85 1.55 0.80 4.20
<450 m | grassextensve 1.15 0.85 0.5 250
dfdfa+ clover 2.00 1.70 0.90 4.60

midland grassintensve 1.65 1.25 0.60 3.50
<450;700> | grassextensve 0.95 0.75 0.50 2.20
dfdfa+ clover 1.7 14 0.70 3.80

highland grassintensve 1.40 1.20 0.30 2.90
>700m | grassextensve 0.95 0.65 0.30 1.90
dfdfa+ clover 150 1.20 0.60 3.30

Table 3d : Timesof harvest and yields for fodder cropsconsidered in
FDMT: Specific valuesfor radioecological region 3 (highland) of the
Czech Republic (Source : Research Ingtitute for Fodder Crops,
Troubsko near Brno)
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radioecol o- plant date and yield
gical region
lowland grassi | date 11 153. 155. 15.7. 10.10. 111
<450m yield 0.002 | 0.004 115 0.85 0.50 0.04
grasse| date 11. 153. 155. 15.7. 10.10. 111
yield 0.001 | 0.002 1.00 0.50 0.20 0.02
midland grassi | date 11. 15.3. 155. 15.7. 10.10. 111
<450,700> yied 0.002 | 0.004 0.95 0.75 050 004
grasse| date 11. 15.3. 155. 15.7. 10.10. 111
yied 0.001 | 0.002 0.90 0.35 015 0.03
highland grassi | date 11. 15.3. 155. 15.7. 10.10. 111
>700m yield 0.001 | 0.003 0.95 0.65 0.30 0.005
grasse| date 11. 15.3. 155. 15.7. 10.10. 111
yield 0.001 | 0.002 0.70 0.50 0.25 0.025

draft

Table 4: Yield of pasture grass (kg.m?f.w.) as a function of the time
of year for CR conditions (source: RIFC)

Table4 : Ledf areaindicesfor other plants:

Radzone 1 : taken from SK-I region of the Slovak Republic
Radzone 2 : RODOS defaults
Radzone 3 : taken from SK-I11 region of the Sovak Republic

Note on table 4 ;. Adapted vaues from the Sovak republic have to be
modified by the maximum LAI vaues - if avalable - as a function of yidd.
Corresponding table is presented in the report on FDMT customisation in
CR.

Table 5 : Season dependent growth dilution rates and haf-lives for grass
and dfdfa (or clover) :

Radzone 1 : taken from SK-I region of the Slovak Republic
Radzone 2 : RODOS defaults
Radzone 3 : taken from SK-I11 region of the Sovak Republic

Trandocation factors Tj(Dt) for mobile eements (Table 6) and immobile

elements (Table 7) as function of the time Dt (d) before harvest are taken
from the default data base of FDMT (see Appendix Default)
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An|ma| Feedﬁuff | ntake rate (kgd' 1 fr@ Weght)
low land midland
Dairy cow grass 43¢ 252
with milk production clover 0 252
>5000 kg.y'l dfdfa 302 0
maize silage 20 5
grain 7 5
pul ps 5 0
straw” 2 2
Dairy cow grass 8¢ 30%
with milk production clover 0 20°
<5000 kg_y-l dfdfa 202 0
maize slage 15 0
grain 4 3
pulps 2 0
straw” 2 2
Caf milk substrate 3 3
hay 1 1
grain 1 1
straw” 1 1
Beef cattle’ grass 0 407
dfdfa 10? 0
grain 6 2
maize silage 28 5
straw” 6° 6°
Sheep grass 0 102
grain 0 1
straw” 0 1
Lamb grass 0 52
grain 0 0.3
straw” 0 05
Goat grass 0 122
grain 0 1
straw” 0 1
Horse grass 30% 30%
grain 1 1
straw” 3 3
Red deer grass ext. 102 122
grain 1 1
Fallow deer grass ext. 52 6%
grain 0.5 0.5
Rabbit ext. grass 0.3% 0.3%
grain 0.1 0.1
straw” 0.2 0.2
Rabbit intens. grain 0.2 0.2
Pig winter barley+ wheat 3 3
Hen, chicken winter wheat 0.1 0.1

aValues given are for the vegetation period; during the winter (lowland 200, resp. midland 230 days) an equivalent dry
matter intake with hay or silage is assumed (winter season for beef cattle and deer is about 30 days shorter),
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b Vaues given are for the winter period only, ¢ Hay only, * Bedding, not for feeding, x Lowland mainly shaded,
midland mainly pasture, y Lowland 30 % pasture, midland 80 % pasture, z Spring and autumn only.
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Table 8. Feeding diets for animals : values for the Czech Republic
conditions

month of feeding 1 2 3 4 5 6
feedstuffs [kg,l/day]
whest 0,4 0,4 1,1 1,1 1,3 1,3
barley 0,3 03 | 0,75 | 0,78 1,3 1,3
dry milk <0,1 | 0,08 - - - -
whey - 25 | 25 | 25 | 25 | 25

Table 8a: Time dependent feeding rates for pigs (former data used
in CR for local ingestion model ENCONAN)

Feeding diets Ik for animals (Table 9), trandfer factors feed-animal products
TFm (Teble 10), the biologica halflifes T j according to the biologica
transfer rates | pyyj and their contribution frections ay; (Table 11) and

processing factors for feedstuffs and foodstuffs (Table 12)are taken from the
default data base of FDMT (see Appendix Default)

Animd foodstuffs tsap fi
product [days] adulty child<l
fresh milk + cream 4 0,46/ 0,059
milk cheese 30-4x30 0,22/0,028
dry + condensed 30-9x30 0,14 /0,89
milk
curd + other 15 0,18/0,023
beef 30
mest pork 30
poultry 30
€ggs €gos 14

Table 13 : Time delays of consumption t,, in days and consumption
fraction f, of individual foodstuffs in relation to the basic animal
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former data used in CR for local ingestion model ENCONAN
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Foodstuffs Age category  [year]

[kg, | /y] 0-1 1-7  7-12  12-17  adults
lesfy veg. sring | 1.15 2.20 2.77 3.47 3.75
lesfy veg. autumn 4.37 8.36 10.53 13.19 14.25

root vegetables 7.82 14.96 18.84 23.60 25.50
fruit vegetables 9.66 18.48 23.27 29.15 31.50
cereals - whest 14.8 61.1 101.9 140.9 157.0
potatoes 4.4 36.6 50.7 77.1 80.0
fruits 9.9 33.6 454 55.9 45.0
milk 242.7 360.1 383.4 333.8 248.0

beef 3.8 14.9 20.7 23.2 215

pork 11 7.6 16.3 19.7 39.5
poultry 0.3 7.3 8.3 14.3 12.0

other kinds of megt - 24 3.3 34 3.7

Table 14 : Age - dependent Czech consumption rates (Source of
data: former data used in CR for local ingestion model ENCONAN)

Inhaation rates used for estimation of inhdation doses (Table 15) are taken
from the default data base of FDMT (see Appendix Default)
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7.2 FDMT data setsfor the radioecological regions of Hungary

7.2.1 Model parameters for the Hungarian region I.

draft

Deposition velocities vy s (Table 1) and the retention coefficients S (Teble
2) are taken from the default data base of FDMT (see Appendix Default)

Times of harvest and yields Y (fresh weight) of the crops considered in
FDMT (Table 3) are those from region 2 plus an increase by 10 days)

Yidd of pasture grass (kg nT2 f.w.) and leef areaindices (al other plants,
m?2 nT2) as function of the time (given in Julian days) of the year (between
the given vaues linear interpolation is applied) for the plants conddered in
FDMT (Table 4) for region 1 are those from region 2 plus an increase by
10 days)

Month Dilution rate (o 1) Haf-life (d)
January - February 0.0

March 1.70E-2 9
April 2.80E-2 24
May 3.90E-2 20
June 2.30E-2 20
Jly 2.30E-2 20
August 2.00E-2 20
September 2.80E-2 30
October 1.70E-2 40
November - December 0.0 -

Table5: Season dependent growth dilution rates |, (specific
values for Hungarian conditions) and according half-lives for grass
(default values for Central European conditions - also applicable for
Hungary)

Trandocation factors Tj(Dt) for mobile dements (Table 6) and immobile

eements (Table 7) as function of the time Dt (d) before harvest are taken
from the default data base of FDMT (see Appendix Default)

- 86 - 28.07.00



Trandfer factor soil-plant (Bq kg?! plant f.w. per Bq kg soil d.w.)

Pant Ag Ba Ce Cm Co Cr Cs Fe I
Grass 8102 | 3102 | 21103 | 21104 | 8102 | 4103 | 5102 | 2103 | 1-101
Mazeslage | 1.2.101 | 5102 | 3103 | 21105 | 4103 | 6102 | 21102 | 3103 | 1-101
Corncobs | 12.101| 5102 | 3103 | 21105 | 4103 | 6103 | 1-102 | 3103 | 1-101
Potatoes 25102 | 4103 | 1108 | 1-104 | 71103 | 31038 | 1-102 | 6104 | 1-101
Beet 25102 | 4103 | 1103 | 1104 | 7103 | 3103 | 5103 | 6104 | 1-10'L
Beetleaves | 25102 | 4102 | 1103 | 1-104 | 7-103 | 3108 | 3102 | 6104 | 1-101
Ceredls 85102 | 1102 | 3108 | 21105 | 3103 | 1102 | 2:102 | 21103 | 1-10-1
Leafy 4102 | 21102 | 1-108 | 1104 | 1-102 | 2103 | 2102 | 1-103 | 1-101
vegetables
Root 1102 | 2103 | 4104 | 1104 | 7-103 | 1-103 | 1102 | 3104 | 1-101
vegetables
Fruit 1102 | 2103 | 4104 | 1104 | 4103 | 1-103 | 1-102 | 3104 | 1-101
vegetables
Fruit 1102 | 2108 | 4104 | 1104 | 4103 | 1-103 | 2102 | 3104 | 1-101
Berries 1102 | 21103 | 4104 | 1-104 | 4103 | 1103 | 2102 | 3104 | 1-101
Kq(cmigh) | 90° 60 900 | 4000* | 60* | 70* | 1000 | 220° | 100
120 18000° | 1300° | 30° 800°
180° 6000° | 550° | 1500° 165°
15000° 6000° | 1000% | 270° 600"

draft

Table 8. Transfer factors soil-plant TF; and distribution coefficients

Ky (default values for Central European conditions - also applicable
for Hungarian conditions - soil types. a=sand, b=loam, c=clay,
d=organic);
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Transfer factor soil-plant (Bq kgt

plant f.w. per Bq kg soil d.w.)

Plant Mn Mo Nb Pu Ru Sr Te Zn Zr
Grass 8101 | 5102 | 4103 | 21104 | 21102 | 5101 | 5103 | 2:101 | 4-104
Mazeslage | 6102 | 8102 | 6103 | 21103 | 1-102 | 3101 | 1102 | 2101 | 6:104
Corn cobs 6102 | 8102 | 6103 | 2:103 | 1-102 | 2101 | 1-102 | 2:101 | 6-104
Potatoes 2102 | 2102 | 1103 | 1-104 | 1102 | 5102 | 1-103 | 1-101 | 1-104
Beet 2102 | 21102 | 1103 | 1-104 | 1102 | 4101 | 1-103 | 1-101 | 1-104
Beetleaves | 2.102 | 2102 | 1103 | 21103 | 1-102 | 8101 | 1103 | 1-101 | 1-104
Ceredls 2101 | 5102 | 4103 | 1-104 | 1102 | 21101 | 3-103 | 9101 | 4-104
Ledfy 8102 | 6103 | 21103 | 1-104 | 1102 | 4101 | 3103 | 2:102 | 2-104
vegetables
Root 2102 | 6103 | 5104 | 1-104 | 1102 | 3101 | 4104 | 1-101 | 5105
vegetables
Fruit 3102 | 6103 | 5104 | 1104 | 1102 | 2101 | 4104 | 6:102 | 5105
vegetables
Fruit 3102 | 6103 | 5104 | 1104 | 1102 | 1-101 | 4104 | 6:102 | 5105
Berries 3102 | 6103 | 5104 | 1-104 | 1102 | 1101 | 4104 | 6:102 | 5105
Kq (e gh) 70 10 400 | 1000 | 1000 | 100 100 40 1000

125°

o0°

25¢

draft

Table 8 (continued)
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Animd Feedgtuff Intake rate
(kg d1 dry weight)
L actating cow grass 6.0
hay 6.0
maze 1.5
beet 5.0
winter barley 0.25
Bedf cattle grass 6.0
hay 6.0
maze 1.5
beet 5.0
winter barley 0.25
Ved grass 3.0
hay 3.0
maize 0.75
potato 2.5
beet 0.13
Fg maze 0.48
winter-barley 1.1
winter-whest 1.2
oats 0.3
Chicken hay 0.04
maize 0.012
winter barley 0.04
winter wheat 0.008
oats 0.008

Table 9: Feeding diets | for animals

Trandfer factors feed-anima products TFp, (Table 10) and the biological
halflifes Ty,; according to the biologica transfer rates |,y and ther

contribution fractions a,; (Table 11) are taken from the default data base of
FDMT (see Appendix Default)
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Element

Raw Product | Processed Ag, Ba Cs I Pu | RuCm| S
Product Co, Cr,
Fe, Mo
Whesat Whest flour 0.5 0.5 0.5 0.5 0.2 0.5 0.5
Wheat bran 3.0 3.0 3.0 3.0 4.0 3.0 3.0
Rye Ryeflour 0.5 0.5 0.6 0.5 0.2 0.5 0.5
Rye bran 3.0 3.0 2.7 3.0 4.0 3.0 35
Spring barley | Beer 0.1 0.04 0.1 0.1 004 | 004 | 0.04
Brewing resdues 0.1 0.25 0.1 0.1 025 | 025 | 025
Winter Didillery resdues | 0.3 0.3 0.3 0.3 0.3 0.3 0.3
wheat
Potatoes Potatoes, peeled 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Vegetablesa | Vegetablesa 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Fruit, berries | Fruit and berries 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Milk Butter 1.0 1.0 0.2 0.5 1.0 1.0 0.2
(cow) Cream (30% fat) 1.0 1.0 0.7 0.7 1.0 1.0 04
Skim milk 1.0 1.0 1.04 1.0 1.0 1.0 1.1
Cheese (rennet) 1.0 1.0 0.6 0.6 1.0 1.0 6.0
Cheese (acid) 1.0 1.0 0.6 1.4 1.0 1.0 0.8
Whey (rennet) 1.0 1.0 1.05 | 1.05 1.0 1.0 0.4
Whey (acid) 1.0 1.0 1.05 | 0.95 1.0 1.0 1.04
Condensed milk 2.7 2.7 2.7 2.7 2.7 2.7 2.7
Milk subgtitute 8.0 9.3 8.7 9.4 8.0 8.0 9.3
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aRoat, fruit, and leafy vegetables

Table 12: Processing factors for feedstuffs and foodstuffs as applied
in FDMT (specific valuesfor Hungarian conditions)
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Product(s) Storage time (d)
Ceredls and cereal products 30
Brewing resdues 60
Didillery resdues 45
Maize and beset leaves 30
Best leaves 7
Corn cobs 30
Potato 7
Beet 14
Leafy vegetables 1
Root vegetables 7
Fruit vegetables 2
Fruit and berries 2
Milk 2
Condensed milk 30
Butter 3
Cream 2
Sour cream 2
Condensed milk 7
Skim milk 2
Cheese (rennet coagulation) 30
Cheese (acid coagulation) 7
Whey 2
Milk subgtitute 15
Beef 14
Pork, veal, roe deer 14
Chicken, lamb 14
Egos 2
Beer 60
Nuts 7
Wine 30
Mushroom 2

Table 13: Storage and processing times {,, as applied in FDMT
(specific values for Hungarian conditions)
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Consumption rates (g d1)

Foodstuff for age group

la | 5a | 10a | 15a | adults
Spring whegt, whole grain 00| 00| 00 | 0.0 0.0
Spring whest, flour 00| 00| 00 | 00 0.0
Winter whesat, whole grain 00| 00| 00 | 0.0 0.0
Winter whest, flour 98 | 170 | 155 | 290 | 210
Rye, whole grain 01| 00| 00 | 0.0 0.0
Rye, flour 1.7 | 49 1.3 | 0.2 3.3
Oats 00| 00| 00 | 0.0 0.0
Potatoes 38 47 81 83 119
Leafy vegetables 183 24 | 195 | 40 39
Root vegetables 180 | 27 32 49 55
Fruit vegetables 75 | 117 | 153 | 127 82
Fruit 310 | 440 | 480 | 220 | 132
Berries 44 | 48 | 54 | 46 4.6
Milk 380 | 260 | 177 | 200 | 240
Condensed milk 09 | 37| 55| 15 0.3
Cream 87 | 142 | 185 | 157 | 184
Buitter 6.0 | 11.3| 150 | 157 | 132
Cheese (rennet) 28 | 61 | 85| 7.8 4.6
Cheese (acid) 27 24 24 | 102 | 11.0
Beef (cow) 36 | 9.0 | 37 48 45
Bedf (cattle) 00| 00| 00 | 0.0 0.0
Ved 00| 01| 1.1 | 0.0 0.0
Pork 44 73 | 103 | 155 | 148
Lamb 00| 03| 06 | 0.0 0.2
Chicken 31 37 63 | 133 80
Roe deer 00| 00| 00 | 0.0 0.5
Egos 139 | 27 38 22 30
Beer 00| 00| 00 | 115| 55
Sour cream 10 | 23 | 31 | 9.7 12.4
Rice 39 | 72 | 105| 165 | 138
Corn 39 | 89 |141| 05 0.3
Nuts 03| 36 | 80 | 43 | 127
Wine 00| 00| 00 | 63 35
Mushrooms 06 | 15| 19 | 21 3.3
Drinking water 280 | 330 | 420 | 500 | 136
Fish 22 | 25| 05 | 21 5.7

Table 14: Age-dependent consumption ratesV, for FDMT
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Inhalation rates (corresponding to light corpored activity) used for
edimation of inhalaion doses (Table 15) are taken from the default data
base of FDMT (see Appendix Default)
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7.2.2 Model parameters for the Hungarian region |1

Deposition velocities vy ma (Table 1) and the retention coefficients S (Table
2) are taken from the default data base of FDMT (see Appendix Default)

Plant species Harvest Yidd (kg nT?)
[Julian days]

Grass 136,177,187 1.4,16,1.2

Winter whegt 180 0.48

Spring wheat - -

Winter barley 181 0.41

Spring barley 232 0.37

Oats 201 0.30

Rye 191 0.21

Maize 140 2.4

Corn cobs 283 3.6

Best 314 3.8

Beet leaves - -

Potatoes 283 1.8

Leafy vegetables 100,176,303 1.0, 3.0,4.0

Fruit vegetables 186,196,209,227,237,| 0.90, 2.6 ,2.6,2.6,
241,243,248,268,303 | 0.9, 1.2, 2.6, 0.90,

0.90,1.2
Root vegetables 135,145,166,176,241, | 0.70, 0.70, 2.0, 0.70,
258,259,263,272 | 2.0,0.70, 2.3, 3.0, 2.0
Fruit 125,166,181,232,243,| 0.70, 2.1, 0.70, 2.1,
273 21,21
Berries 206,241,243,258,272,| 0.50, 0.60, 1.0, 1.5,
288,304 15,15,1.0
Grape 243,258,272,288,304 | 1.0,1.5,15,15,1.0
Alfdfa 145,201,272 0.44,0.44,0.44

Table 3: Times of harvest and yields Y] (fresh weight) of the crops
consdered in FDMT (specific values for Hungarian conditions, in

Region 2)
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Plant Yield or leaf areaindex (LAI)
Pesture Date 1 136 177 187 365
Yidd 001 16 1.4 1.2 0.01
Pesture Date 1 136 177 187 365
(extensve) |Yidd 0.01 1.6 1.4 1.2 0.01
Lavn Date 1 74 135. 304. 335
Yidd 001 005 05 0.5 0.05
Winter Date 1 95 151 181 182
whest LAI 01 1 1 6 1.5
Spring Date 1 365
whest LAI 0 0
Winter Date 1 91 145 196 197. 278 365.
barley LAI 01 1 6 1 0 0 0.1
Spring Date 135 155 196 231 232
barley LAI 0 1 5 1.5 0
Oats Date 100 118 154 200 207
LAI 0 1 4 1 0
Rye Date 1 80 146 166 191 192
LAI 1 1 6 8 2 0
Maize Date 130 171 217 243 244
LAI 0 1 4.5 4 0
Beet Date 110 138 222 312 313
LAI 0 1 35 2.5 0
Potatoes Date 69 130 157 176 263 264
LAI 0 1 3.5 1.5 0.5 0
Root veg. Date 1 100 171 272 273
fruit veg LAI 0 5 5 5 0
Fruits Date 100 171 253 273
LAI 0 5 5 0
Berries,, Date 100 181 273 304
grape LAI 0 5 5 0
Alfdfa Date 1 145 201 272
LAI 0 3.0 3.0 3.0

Table4: Yield of pasture grass (kgm2 f.w.) and leaf area indices

(all other plants; M2 m2) as function of the time (given in Julian
days) of the year (between the given values linear interpolation is
applied) for the plants consdered in FDMT (specific values for
Hungarian conditionsin Region 2;)
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Season dependent growth dilution rates and according hdf-lives for grass
(Table5) areidentical to those from region 1.

Trandocation factors Tj(Dt) for mobile eements (Table 6) and immobile
eements (Table 7) as function of the time Dt (d) before harvest are taken
from the default data base of FDMT (see Appendix Default)

Trandfer factors soil-plant TF; and distribution coefficients K (Table 8) are
identicd to those from region |

Feeding diets Ik for animals (Table 9) areidentica to those from region |

Trandfer factors feed-anima products TF, (Table 10) and the biological
halflifes Ty,; according to the biologica transfer retes | ,,; and ther

contribution fractions a,; (Table 11) are taken from the default data base of
FDMT (see Appendix Default)

Processing factors for feedstuffs and foodstuffs (Table 12), storage and
processing rates (Table 13) as well as age dependent consumption rates
(Table 14) areidentica to those from region |.

Inhalation rates (corresponding to light corpored activity) used for
esimation of inhalaion doses (Table 15) are taken from the default data
base of FDMT (see Appendix Default)

- 96 - 28.07.00



7.3 FDMT data setsfor the radioecological regions of Poland
7.3.1 Model parameters for the Polish radioecological macroregions.

Deposition velocities \gj max (Table 1) and the retention coefficients S
(Table 2), for dl macroregions, are taken from the default data base of

FDMT (see Appendix Default)
Plant species Harvest Yield (kgm’)
(begin and end)
[Julian dayg]
Grass 121-304 1.4
Hay (grass) 136-258 14
Alfdfa 121-304 14
Hay (dfdfa) 136-258 1.4
Maize 227-258 6.0
Maize bulbs 288 15
Potatoes 227-267 1.7
Beet 263-304 4.0
Beet leaves 263-304 3.0
Winter Barley 196 0.3
Spring Barley 217 0.3
Winter Whesat 217 04
Spring Whesat 227 0.3
Rye 212 0.3
Oats 222 0.3
Leafy Vegetables 121-304 15
Root Vegetables 213-304 2.0
Fruit Vegetables 213-288 15
Fruits 182-288 2.0
Berries 182-288 15

Table 3a: Times of harvest and yields Y;j (fresh weight) of the crops

consdered in FDMT (specific values for Polish conditions, in
Western Region I11.)
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Pant species Harvest Yied (kg nT2)
(begin and end)
[Julian dayg]
Grass 135-318 1.2
Hay (grass) 150-272 1.2
Alfdfa 135-318 12
Hay (dfdfa) 150-272 1.4
Maize 241-272 5.0
Maize bulbs 302 1.5
Potatoes 241-281 1.7
Beet 277-318 4.0
Beet leaves 277-318 3.0
Winter Barley 231 0.3
Spring Barley 231 0.3
Winter Whesat 231 04
Spring Whesat 241 0.3
Rye 226 0.3
Oats 236 0.3
Leafy Vegetables 135-318 1.3
Root Vegetables 227-318 15
Fruit Vegetables 227-302 1.2
Fruits 196-302 2.0
Berries 196-302 15

Table 3b : Timesof harvest and yields Y;j (fresh weight) of the crops

consdered in FDMT (specific values for Polish conditions, in
Mountains Region VI1.)

Times of harvest and yields Y (fresh weight) of the crops considered in
FDMT for mecroregions 1, 1V, V, VI, and Il, VII are those from region Il
(Table 3a) plusan increase by 7 and 14 days respectively.

Yidds of plants as function of the time of the year in mountains region VIl
are sgnificantly lower then in dl other regions (Table 3b).
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Pant Yield or leaf areaindex (LAI)

Grass Date 74 135 304 305 365
Yidd 005 14 1.4 0.05 0.01

Hay (grass) | Date 74 135 304 305 365
Yidd 005 14 14 0.05 0.01

Alfafa Date 74 182 304 305 365
Yidd 005 14 1.4 0.05 0.01

Hay (dfafa) |Date 74 182 304 305 365
Yidd 005 14 14 005 001

Maize Date 128 163 206 281 282 365
LAI 0 1.0 5.0 4.0 0 0
Maize bulbs | Date 128 163 206 281 282 365
LAI 0 0 5.0 40 0 0
Potatoes Date 140 182 213 258 365
LAI 0 6.0 6.0 0 0
Beet Date 130 171 213 305 306 365
LAI 0 1.0 5.0 40 0 0
Beet leaves | Date 130 171 213 305 306 365
LAI 0 1.0 5.0 40 0 0
Winter Date 91 145 196 197 365
Barley LAI 1.0 5.0 1.0 0 0
Spring Date 105 166 217 218 365
Barley LAI 0 5.0 1.0 0 0
Winter Date 110 161 217 218 365
Wheat LAI 1.0 6.0 1.0 0 0
Spring Date 105 171 227 228 365
Wheat LAI 0 6.0 1.0 0 0
Rye Date 79 140 213 214 365
LAI 1.0 5.0 1.0 0 0
Oats Date 105 171 222 223 365
LAI 0 5.0 1.0 0 0
Leafy Date 365
Vegetables | LA 5.0
Root Date 105 182 274 305 365
Vegetables | LAI 0 5.0 5.0 0 0
Fruit Date 105 182 274 305 365
Vegetables | LA 0 5.0 5.0 0 0
Fruits Date 105 182 274 305 365
LAI 0 5.0 5.0 0 0
Berries Date 105 182 274 305 365
LAI 0 5.0 5.0 0 0

Tableda: Yield of pasture and leaf area indices as function of the
time (given in Julian days) of the year (between the given values
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linear interpolation is applied) for the plants consdered in FDMT
(specific valuesfor Polish conditionsin Western Region 111;)

Pant Yield or leaf areaindex (LAI)
Grass Date 88 149 311 312 365
Yied 005 1.2 1.2 0.05 0.01
Hay (grass) | Date 88 149 311 312 365
Yidd 005 1.2 1.2 0.05 0.01
Alfdfa Date 88 196 318 319 365
Yidd 005 1.2 1.2 0.05 0.01
Hay (afalfa) | Date 88 196 318 319 365
Yidd 005 1.2 12 0.05 0.01
Maize Date 142 178 220 295 296 365
LAI 0 1.0 5.0 4.0 0 0
Maize bulbs | Date 142 178 220 295 296 365
LAI 0 1.0 5.0 4.0 0 0
Potatoes Date 154 19 227 272 365
LAI 0 4.0 4.0 0 0
Beet Date 144 185 227 319 320 365
LAI 0 1.0 4.0 3.0 0 0
Beet leaves | Date 144 185 227 319 320 365
LAI 0 1.0 4.0 3.0 0 0
Winter Date 97 152 203 204 365
Barley LAI 10 50 1.0 0 0
Spring Date 112 173 224 225 365
Barley LAI 0 5.0 1.0 0 0
Winter Date 117 168 224 225 365
Wheat LAI 10 6.0 1.0 0 0
Spring Date 112 178 234 235 365
Wheat LAI 0 6.0 1.0 0 0
Rye Date 93 154 227 228 365
LAI 10 50 1.0 0 0
Oats Date 105 171 222 223 365
LAI 0 5.0 1.0 0 0
Leafy Date 365
Vegetables | LAI 5.0
Root Date 112 189 281 312 365
Vegetables | LAI 0 5.0 5.0 0 0
Fruit Date 112 189 281 312 365
Vegetables | LAI 0 5.0 5.0 0 0
Fruits Date 112 189 281 312 365
LAI 0 5.0 5.0 0 0
Berries Date 112 189 281 312 365
LAI 0 5.0 5.0 0 0
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Table4b: Yield of pasture and leaf area indices as function of the
time (given in Julian days) of the year (between the given values
linear interpolation is applied) for the plants consdered in FDMT
(specific valuesfor Polish conditionsin Mountains Region VI1;)

Yield of pasture grass (kgnt2 f.w.) and lesf areaindices (al other plants
m2 nT2) as function of the time (given in Julian days) of the year (between
the given vaues linear interpolation is applied) for the plants conddered in
FDMT for regions |, IV, V, VI and II, VII are those from region 111 plus an
increase by 7 and 14 days respectively.

Yidds of pasture grass and some leef areaindices as function of the time of
the year in mountains region VII are lower then in dl other regions (Table
4b).

Month Dilution rate (¢ 1) Haf-life (d)
January - March 0.0 -
April 1.65E-2 24
May 3.85E-2 20
June 3.47E-2 20
Jly 3.65E-2 20
August 2.89E-2 20
September 2.57E-2 30
October 1.65E-2 40
November - December 0.0 -

Table5: Season dependent growth dilution rates| , and according
half-livesfor grass and alfalfa (specific values for Polish conditions) .

Trandocation factors Tj(Dt) for mobile dements (Table 6) and immobile

eements (Table 7) as function of the time Dt (d) before harvest are taken
from the default data base of FDMT (see Appendix Default)

Soil-to-plant transfer factors (Table 8) for dl Polish regions are taken from
the default data base of FDMT (see Appendix Default)

- 101 - 28.07.00



draft

- 102 -

Cattlediet| Dairy Beef | Veal-| Sheep for | Sheep for | Goat for | Goat for
cow cow 3 milk meat milk meat
cereds 4 2,5 0 0,00 0,00 0,63 0,63
-§pring
green fooder 45 18 0 4,50 4,50 4,50 4,50
-§pring
hay 0,00 0,00 0 0,00 0,00 0,00 0,00
-§pring
dlage 2 2 0 0,50 0,50 0,50 0,50
-§pring
cereds 4,7 2,5 0 0,63 0,63 0,63 0,63
-winter
green fooder 36,80 0 0 0,00 0,00 0,00 0,00
-winter
dlage 8 3 0 0,75 0,75
-winter
hay 3,80 2,00 0 1,80 1,80 0,50 0,50
-winter
endlaged 25 15 0 0,00 0,00 3,75 3,75
crops
(sugar factory)
-winter
water 60 50 22 6,00 6,00 12,50 12,50
milk (ved) 19
Table 9a: Feeding diets | for cattle[ kg f.w d’]
POLUTRY| Feed [ kg | Feed|[kg
DIET fwd-1] fwd-1]
(spring) (winter)
Cereals 0,120 0,120
Wheat 0,060 0,060
(50%)
Rye (25%) 0,030 0,030
Barley 0,030 0,030
(25%)
Water 0,2 0,2
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Table 9b: Feeding diets | for poultry [ kg f.w d*]

Trandfer factors feed-anima products TF, (Table 10) and the biological
hdiflifes Tpj according to the biologica transfer rates | pmj and their
contribution fractions a,; (Table 11) are taken from the default data base of

draft

FDMT (see Appendix Default)
COMPONENTSOF THE Totd Totd Totd
HUMAN DIET processing | processng | processing
factor factor factor
Cs - Sr

Cereal products 12,0 16,0 34,0
Bakery products 0,20 0,20 0,20
Rye 0,23 0,23 0,23
Mixed 0,10 0,10 0,10
Whesat 0,23 0,23 0,23
Pastry 0,16 0,16 0,16
Milling and noodles products
Hour 0,57 0,57 0,57
Grouts and flakes 1,75 1,75 1,75
Noodles 0,18 0,18 0,18
Potatoes 0,75 0,75 0,75
L eafy vegetables
Fresh cabbage 0,90 0,90 0,90
Soured cabbage 0,29 0,29 0,29
Lettuce 0,57 0,57 0,57
Dill 0,50 0,50 0,50
Root vegetables
Beet 0,38 0,38 0,38
Carrot 0,63 0,63 0,63
Onion 0,30 0,30 0,30
Leek 0,63 0,63 0,63
Celery 0,63 0,63 0,63
Pardey 0,63 0,63 0,63

Table 12: Processing factors for and foodstuffs as applied in FDMT
(specific valuesfor Polish conditions)
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Fruit vegetables

Fresh tomatoes 0,70 0,70 0,70
Fresh cauliflower 0,71 0,71 0,71
Fresh cucumbers 0,50 0,50 0,50
Soured cucumbers 0,09 0,09 0,09
Leguminous grain 0,33 0,33 0,33
Mushrooms 0,30 0,30 0,30
Vegetables products 0,14 0,14 0,14
Other vegetable and mushrooms 0,14 0,14 0,14
products

Treefruitsand berries

without southern fruits

Apples 0,80 0,80 0,80
Pears 0,80 0,80 0,80
Aums 0,80 0,80 0,80
Other treefruits 0,80 0,80 0,80
Berries 0,80 0,80 0,80
Southern fruits

Citrus fruits 0,60 0,60 0,60
Other southern fruits 0,60 0,60 0,60
Processed fruits 0,71 0,71 0,71
Fresh meat

Pork 0,86 0,86 0,86
Beef 0,86 0,86 0,86
Ved 0,86 0,86 0,86
Hen, cock, chicken 1,00 1,00 1,00
Other poultry 1,00 1,00 1,00
Other fresh meat 1,00 1,00 1,00
Fresh pluck

Liver 1,00 1,00 1,00
Other pluck 0,71 0,71 0,71
Bones 0,30 0,30 0,30
Meat products, including poultry

and venison products

Ham, loin 0,70 0,70 0,70
Durable (hard) sausages 0,70 0,70 0,70
Other sausages 0,70 0,70 0,70
Other smoked meat 0,70 0,70 0,70
Other cured meat products 0,70 0,70 0,70
Canned meat 0,40 0,40 0,40
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Table 12: Continued.

Fish

Seafish and seafood 1,00 1,00 1,00
Fresh water fish 1,00 1,00 1,00
Sdted herrings 1,00 1,00 1,00
Processed fish food 0,40 0,40 0,40
Butter 0,25 0,63 0,15
Eggs (without shélls) 1,00 1,00 1,00
Dairy

Milk and milk drinks 1,00 1,00 1,00
Whey 0,98 0,79 0,98
Condensed milk 3,33 3,33 3,33
Powdered milk 8,33 8,33 8,33
Cottage cheese 0,58 1,67 0,83
Hard and melted cheese 0,88 2,50 6,25
Cream 0,63 1,25 0,88

Table 12: Continued.

Missng processing factors for feedstuffs and foodstuffs are taken from the
default database of FDMT (see Appendix Default)
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Product(s) Storagetime
(d)
Ceredls and cered 30

products
Brewing resdues 60
Didillery resdues 45
Maize and beset |eaves 30
Beet leaves 7
Maize bulb 30
Potato I
Beset 14
Leafy vegetables 1
Root vegetables 7
Fruit vegetables 2
Fruit and berries 2
Milk 2
Condensed milk 30
Butter 3
Cream 2
Sour cream 2
Condensed milk 7
Skim milk 2
Cheese (rennet 30
coagul&tion)

Cheese (acid coagulation) 7
Whey 2
Milk subgtitute 15
Beef 14
Pork, veal, roe deer 14
Chicken, lamb 14
Eggs 2
Beer 60
Nuts 7
Mushroom 2

Table 13: Storage and processing timestpk as applied in FDMT for
Polish conditions.

draft - 106 - 28.07.00



draft

COMPONENTS l1Yearold|5 Year{10Year old|15 Year|Adults
OF THE HUMAN old old

DIET

Spring-Wheat whole 0.7 14 1.8 2.0 2.6
Spring-Wheat_flour 3.9 8.1 10.0 12.0 15.0
Spring-Wheat_bran 0.0 0.0 0.0 0.0 0.0
Winter-Wheet whole | 6.0 13.0 16.0 18.0 23.0
Winter-Whesat flour 35.0 73.0 91.0 100.0 130.0
Winter-Wheat bran  |0.0 0.0 0.0 0.0 0.0
Rye whole 2.2 4.8 6.0 6.9 8.7
Rye flour 9.3 19.0 24.0 28.0 35.0
Rye bran 0.0 0.0 0.0 0.0 0.0
Oats 2.9 3.1 3.9 4.4 5.6
Potatoes 62.0 123.0 205.0 273.0 273.0
Lesfy vegs. 8.4 17.0 27.8 37.1 43.7
Root_vegs. 14.3 28.6 47.6 64.0 74.7
Fruit_vegs. 14.0 27.1 43.0 60.0 71.0
Fruits 19.0 37.0 62.0 83.0 97.0
Berries 3.6 7.0 12.0 16.0 19.0
Fresh milk 600.0 500.0 480.0 480.0 260.0
Condensed milk 0.3 1.0 1.0 1.3 1.3
Cream 35 7.6 13.0 17.0 20.0
Butter 3.1 6.1 10.5 14.0 16.0
Cheese (rennit) 14 2.8 4.7 6.2 7.3
Cheese (acid) 3.7 7.4 12.3 16.4 19.3
Goats milk 0.0 0.0 0.0 0.0 0.0
Sheep milk 0.0 0.0 0.0 0.0 0.0
Beef (cow) 15 18.0 19.0 23.0 27.0
Besf (bull) 3.0 35.0 38.0 46.0 55.0
Ved 0.4 1.0 15 2.0 2.3
Pork 3.9 72.0 78.0 90.0 108.0
Lamb 0.0 0.0 0.0 0.0 0.0
Chicken 5.3 10.6 17.6 23.5 21.7
Roedeer 0.0 1.1 1.2 1.3 1.7
Eggs 5.0 10.0 16.7 22.0 26.0
Beer 0.0 0.0 5.3 7.0 15.0
Drinking water 640.0 800.0 1000.0 1600.0 1600.0
Fish 15 2.8 4.7 6.5 7.5

- 107 -

28.07.00




Table 14: Age-dependent consumption rates \k [g/d] for FDMT -
aver age valuesfor Polish conditions.

Inhalation rates (corresponding to light corpored activity) used for
edimation of inhalaion doses (Table 15) are taken from the default data
base of FDMT (see
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7.4 FDMT data setsfor theradioecological region of Romania
7.4.1 Model parameters for Romanian radioecological region 330

Deposition velocities vy ma (Table 1) and the retention coefficients § (Table
2) are taken from the default data base of FDMT (see Appendix Default)

Plant species Harvest Yield (kg m—2)
Grass 1.5.-31.10. 1.0
Hay 15.5.-15.9. 1.0
Maize 5.8.-15.9. 5.0
Maize bulbs 17.8-5.10. 4.5
Potatoes 5.8.-25.9. 15
Best 25.9.-31.10. 3.0
Beet leaves 25.9.-31.10. 2.0
Winter barley 25.6.-6.7. 04
Winter wheet 5.7.-23.7. 0.4
Leafy vegetables 25.4.-31.10. 15
Root vegetables 20.7.-31.10. 15
Fruit vegetables 20.7.-15.10. 1.0
Fruit 20.6.-15.10. 2.0
Berries 20.6.-15.10. 15
Sunflower 27.9. 0.2
Maize grain 27.9. 0.6
Winter whest-barley sraw | 30.6.-10.7. 0.5

Table 3: Times of harvest and yields Y] (fresh weight) of the crops
considered for region 330
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Plant Yield or leaf areaindex (LAI)
Grass, Date 11 153 155. 1011 1111 3112
Hay (int) Yidd 001 005 1.0 1.0 0.05 0.01
Grass, Date 11 153 116. 1011 1111, 3112
Hay (ext) Yied 001 005 1.0 1.0 0.05 0.01
Maize Date 204. 16.6. 11.7. 17.8. 27.8. 29.
LAI 0 1 4.5 4 3 0
Maize bulbs | Date 204. 16.6. 11.7. 17.8. 27.8. 15.9.
LAI 0 1 4.5 4 3 0
Potatoes Date 105. 156. 30.7. 28.8.
LAI 0 4 3 0
Beet Date 204. 315. 29.6. 8.8. 2.11.
LAI 0 1 4 4 0
Winter Date 114. 254 9.6. 4.7.
barley LAI 1 5 3 0
Winter Date 304. 15. 196. 14.7.
wheat LAI 1 5 4 0
Leafy veg. | Date 11.3. 104 27.9. 6.11.
LAI 0 4 4 0
Root veg., Date 154. 11.6. 1.10. 1.11.
fruit veg. LAI 0 5 5 0
Fruit Date 154. 146. 27.9. 27.11.
LAI 0 3.5 2 0
Berries Date 154. 146. 27.9. 27.11.
LAI 0 5 5 0
Sunflower | Date 54. 256. 19.7. 28.8.
LAI 0 4 4 0
Mazegran |Date 204. 16.6. 11.7. 17.8. 28.8 20.9.
LAI 0 1 5 4.5 3 0
Winter wh.- | Date 204. 304. 14.6. 9.7. 31.12.
ba. straw LAI 1 5 4 1 0

Table4: Yield of pasture grass (kgm2 f.w.) and leaf area indices
(all other plants; nf x nm? as function of the time of the year
(between the given values linear interpolation is applied) for region
330 conditions
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Month Dilution rate (1) Half-life (d)
January - March 0.0 -

April 1.65x10°2 42

May 3.85x102 18

June 347x10°2 20

July 3.65x102 19

August 2.89x10-2 24
September 257x10°2 27

October 1.65x10°2 42
November - December | 0.0 -

Table5: Season dependent growth dilution rates|  and according

half-livesfor grass. valuesfor region 330 conditions

Pant Trandocation factor
Maize bulbs, Dt 155 115 85 45
sunflower,
maize grain

T(Dt) (O 0001 0.1 0.1 0.02
Potatoes Dt 128 72 55 0

T(Dt) |O 015 015 O
Beet Dt 174 122 9 0

T(Dt) |O 002 015 0415
Winter barley Dt 150 75 50 25

T(Dt) (O 001 01 0.1 0.055
Winter wheat Dt 150 95 55 30

T(Dt) (O 0005 0.1 0.1 0.055
Root veg. Dt 183 122 14 0

T(Dt) |0 0.1 0.1 0.02
Fruit veg. Dt 167 106 14 0

T(Dt) |0 0.1 0.1 0.02
Fruit Dt 183 106 14 0

T(Dt) |0 0.3 0.1 0.02
Berries Dt 184 183 14 0

TDH) |0 0.1 0.1 0.02
Straw Dt 150 80 50 25

T(Dt) (O 004 0.2 035 1.0
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Table6: Trandocation factors Tj(Dt) for mobile elements as
function of the timeDt (d) before harvest for region 330.

Pant Trandocation factor
Maize bulbs Dt 85 45 0
T(Dt) |0 002 0.02
Potatoes Dt 120 77 55 30 0
T(Dt) |0 0.0009 0.0004 0.0002 O
Beet Dt 120 77 55 31 0
T(Dt) |0 0.0009 0.0004 0.0002 O
Winter barley, Dt 80 55 40 20 0
winter wheat
T(Dt) |0 0.005 0.013 0.038 0.05
Leafy veg. Dt 150 30 0
TMDt) |0 0.001 0.001
Root veg. Dt 365 77 55 30 0
T(DY) |0 0.0003 0.0003 0.0002 O
Fruit veg. Dt 150 30 0
T(Dt) (O 0.005 0.02
Fruit Dt 183 30 14 0
T(D) |0 0005 0.01 0.02
Berries Dt 183 30 14 0
TD) |0 0.005 0.01 0.002
Sunflower Dt 85 45 0
TD) |0 0.03 0.03
Maize gran Dt 85 45 0
T(D) |0 002 0.02
Straw Dt 200 80 40 20 0
T(D) |0 005 02 0.7 1.0

Table7: Trandocation factors T;(Dt) for semimobile elements as
function of the timeDt (d) before harvest for region 330.
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Transfer factor soil-plant (Bg kg! plant f.w. per Bq kg?! soil d.w.)

Cs, Zn |

Pan\Soll [Sand |Loam |Clay Peat Sand Loam Clay Peat

Gress, Hay| 3.102 (25102|25102(2:102 |5102 |5102 |5102 |5102

Grass, Hay | 4102 |3.2-102|3.3-102| 2.4-102 | 1.0 1.0 10 10

Maze 3102 |2:102 |2:102 |8102 |3102 [2102 |2102 |[81072

l\)/lu?bzse 1.6:102(1.2:102{1-102 | 6102 1610212102 | 1102 |6102

Potatoes | 2 4102|7103 |7:103 |1.21102 |2.4-102|7-103 |7-103 [1.2:102

Beet 2102 | 7103 |7:103 (1102 |[2:102 |7-103 7103 |1-102

Beetleaves| .102 | 1102 |6103 [3102 |2:102 |1102 |6103 |3:102

Cereds 2102 |1.4102|1.11102|4102 |2:102 [1.4102 |1.1-102 |4-102

Leefy 1102 (6103 |3103 |1102 |[1102 (6103 |3103 (1102
vegetables

Root 7103 |5103 [3103 [1102 |7103 [5103 |3103 |1-102
vegetables
Fruit 1102 |15102|5104 |5103 |1102 |15102 |5104 |[5103
vegetables
Fruit, 2102 [2:102 [2102 |2102 |[2102 [2102 |2102 |2102
berries

Sunflower |1.102 {1102 |1:102 |1-102 |[1-102 [1102 |1102 [1-102

Maze  |16102|12102|1-102 6102 4108 |1108 |2102 [3-104
gran

Straw 5102 |4102 |3102 |1.2:101 |4102 [3102 |3102 |[2:101

Table 8: Transfer factors soil-plant Tf; for region 330
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Trandfer factor soil-plant (Bg kg plant f.w. per Bq kg?
oil dw.)
Sr

Plant\Soil Sand Loam Clay Peat
Grass, Hay | 2101 1.5-10-1 1.2:101 | 2101
Grass, Hay Ex 5-10-1 4101 3101 5102
Maze 3101 2:10-1 2:10-1 8101
Maize bulbs 23101 15101 7-10-2 3-10-2
Potatoes 5.2:10-2 5102 21102 |3103
Beet 2:10°1 3101 2:10°1 3102
Best leaves 3101 2101 2-10-1 3102
Winter barley 2-10-1 1.4-101 21101 4-10-2
Winter wheet 2:10-1 1.4-101 11101 |4102
Leafy vegetables 2.10-1 15101 1-10-1 2.10-2
Root vegetables 1.8:101 1.9-101 1.7101  |1.9:102
Fruit vegetables 27101 15101 9102 3102
Fruit 1101 2.10-1 2.10-1 2-10-1
Berries 2.10-1 2.10-1 2.10-1 2.10-1
Sunflower 2:10-1 1.4101 11101  |4102
Maize gran 2-10-1 1.4-101 1.1-101 4-10-2
Straw 6101 3101 3101 2:10°1

Table 8 (continued): Transfer factors soil-plant TF; for region 330
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Animd Feedgtuff Period Intake rate
(dkg', dIh

grass 15.4-27.10 57

hay 27.10-154 8.0

Lactatingcow | maze 27.10-154 4.0
15.4-27.10 1.0

maize bulbs 27.10-154 1.0

15.4-27.10 2.0

straw 27.10-154 4.0

feed.water 1.1-31.12 60

grass (extensve) |15.4-27.10 9.0

Lactating sheep | hay (extensve) 27.10-154 14
straw 27.10-154 1.0

feed.water 1.1-31.12 5.0

grass 15.4-27.10 40

hay 27.10-154 4.0

Beef cattle maize 27.10-154 2.0
maize bulbs 27.10-154 1.0

straw 27.10-5.5 4.0

feed.water 1.1-31.12 60

winter-barley 1.1-3112 15

Fig maize bulbs 1.1-31.12 1.0
potatoes 27.10-154 5.0

beet leaves 15.4-27.10 7.0

feed.water 1.1-31.12 7.0

grass (extensve) |15.4-27.10 5.0

Lamb hay (extensive) 27.10-154 1.0
feed.water 1.1-31.12 2.0

grass (extensve) |[21.4-21.10 4.0

Roe deer hay (extensive) 21.10-214 0.8
feed.water 1.1-31.12 1.0
winter-barley 1.1-31.12 0.06
Chicken maize grain 1.1-31.12 0.04
feed.water 1.1-31.12 0.2

Table9: Feeding diets | for animals - region 330.
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Trandfer factors feed-animal products TFy, (Table 10), biological haf-lives
Ty, according to the biologica transfer rates |, and their contribution
fractions g for nuclides other than Cs, I, Ru and S are taken from the
default data base of FDMT (see Appendix Default)
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Anima product Trandfer factor feed-animal product
(d I, dkg?)
Cs I Ru S
Cow milk 5103 5-10-3 4106 3103
Sheep milk 6102 5101 1104 | 34102
Beef (cow) 3102 | 3103 | 5102 | 8104
Pork 4101 3.3-103 4102 2102
Lamb 5101 5102 1:10-2 1-102
Roe deer 5101 5102 1:102 3103
Chicken 4.5 5-10-2 7-102 8.5-102
Egos 3-10-1 3.0 6103 0.2

Table 10: Transfer factorsfeed-animal products TFyy used in FDMT

for region 330
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Element | Product =Y Tph1 & Tp2
(d) (d)
Cs milk 0.8 15 0.2 15
beef (cow) 0.35 3 0.65 55
pork 1.0 35
lamb 0.7 11 0.3 60
roe deer 1.0 20
chicken 0.9 4 0.1 25
eygs 1.0 3
| milk (cow) 0.65 | 066 | 0.35 21
milk (sheep) 1.0 1.7
beef (cow) 1 14
pork, roe deer 1 20
lamb 1 11
chicken 1 10
eggs 1 1
Ru milk, beef(cow) 0.8 30 0.2 100
pork 1 250
lamb 1 25
roe deer 1 200
chicken 1 40
enos 1 3
Sr milk (cow) 0.93 1.4 0.7 40
milk (sheep) 0.93 1.5 0.7 45
beef (cow) 0.55 5 0.45 440
pork 0.5 8 0.5 40
lamb 0.7 4 0.3 40
roe deer 0.2 10 0.8 99
chicken 0.5 3 0.5 55
€gos 0.5 2 0.5 20

Table 11: Biological half-lives T,; according to the biological
transfer rates| y, ; and their contribution fractions a,; as applied in
FDMT for region 330
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Processing factors for feedstuffs and foodstuffs included in the default data
base are taken from the default data base of FDMT (see Appendix Default)

Hement
Raw Product Processed Product I *
Straw 1.0 1.0
Grapes Wine 0.5 0.5
Sunflower Qil 0.02 0.02
Beet Sugar 0.0 0.1

* All nuclides except |

Table 12: Processing factors for feedstuffs and foodstuffs as applied
in FDMT for region 330

Storage and processing times for some products included in the default list
of products are taken from the default data base of FDMT (see Appendix
Default) and are not presented bellow.

Product(s) Storage time (d)
Mazegrain 30
Beef , pork 7
Lamb, roe deer 2
Eggs 3
Beer 15
Wine 60
Qil, sugar 30

Table 13: Storage and processing timest, asapplied in FDMT
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Consumption rates (g d1)

Foodstuff for age group

la 5a 10a | 15a | adults
Winter wheat, whole grain 0 0 0 0 0
Winter wheet, flour 81 205 240 | 314 | 373
Maize grain 33 64 73 80 97
Potatoes 39 56 93 110 | 136
Leafy vegetables 38 54 69 76 74
Root vegetables 35 38 59 69 65
Fruit vegetables 55 65 70 80 80
Fruit 230 245 340 | 245 | 145
Berries 0 6 8 9 9
Milk (cow) 410 320 260 | 180 | 160
Condensad milk 0.9 3 5 2 1
Cream 3.9 10.6 14 15 17
Butter 0.5 9.1 125 17 13
Cheese (rennet) 0 5 8 17 16
Cheese (acid) 14 166 | 11.9 18 14
Cheese (sheep) 04 2 5 9 12
Beef (cow) 4.5 7 22 25 24
Pork 15 23 38 55 53
Lamb 1 3 9 10 10
Chicken 16 28 31 37 41
Roe deer 0 1 2 2 4
Egos 10 18 19 21 24
Beer 0 0 0 20 100
Wine 0 0 0 9 31
Qil 2 9 11 15 30
Sugar 12 25 28 27 27
Drink. Water 640 800 | 1000 | 1600 | 1600
Fish 0.5 14 27 | 215 | 275

Table 14: Age-dependent Romanian consumption ratesV, as applied
asin FDMT for region 330

Inhalation rates (corresponding to light corpora activity) used for estimation
of inhaation doses (Table 15) are taken from the default data base of
FDMT (see Appendix Default)
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7.4.2 Mode parameters for Romanian radioecological region 331

Deposition velocities vy ma (Table 1) and the retention coefficients S (Table

2) for region 331 are taken from the default data base of FDMT (see
Appendix Default)

Times of harvest and yields Yj (fresh weight) of the crops considered for
region 331 (Table 3) areidentica to those from region 330.

Plant Yield or leaf areaindex (LAI)
Grass, Date 11 313 255. 3110 111 3112
Hay (int) Yidd 001 005 1.0 1.0 0.05 0.01
Grass, Date 11 313 20.6. 3110 111 3112
Hay (ext) Yidd 001 0.05 1.0 1.0 0.05 0.01
Maize Date 304. 246. 11.7. 178. 278 29.
LAI 0 1 4.5 4 3 0
Maize bulbs | Date 304. 246. 11.7. 178. 278 17.9.
LAI 0 1 4.5 4 3 0
Potatoes Date 105. 256. 29.7. 28.8.
LAI 0 4 3 0
Beet Date 204. 106. 29.6. 88. 211
LAI 0 1 4 4 0
Winter Date 214. 255. 19.6. 14.7.
barley LAI 1 5 3 0
Winter Date 304. 315. 24.6. 24.7.
wheat LAI 1 5 4 0
Leafy veg. | Date 253. 254. 27.9. 27.10.
LAI 0 4 4 0
Root veg., | Date 254. 216. 1.10. 22.10.
fruit veg. LAI 0 5 5 0
Fruit Date 304. 246. 27.9. 17.11.
LAI 0 3.5 2 0
Berries Date 304. 246. 27.9. 17.9.
LAI 0 5 5 0
Sunflower | Date 104. 256. 11.7. 28.8.
LAI 0 4 4 0
Mazegran | Date 105. 26.6. 11.7. 17.8. 28.8 20.9.
LAI 0 1 5 4.5 3 0
Winter wh.- | Date 304. 105. 14.6. 19.7. 3112
ba. straw LAI 1 5 4 1 0

Table4: Yield of pasture grass (kg m-2 f.w.) and leaf area indices
(all other plants; nf x n® as function of the time of the year
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(between the given values linear interpolation is applied) for region
331 conditions

Season dependent growth dilution rates | | and according haf-lives for
grass for region 331 (Table 5) are identicd to those from region 330 .

Trandocation factors Tj(Dt) for mobile elements (Table 6) and semimobile

elements (Table 7) as function of the time Dt (d) before harvest and soil-to-
plants transfer factors (Table 8) for region 331 are identical to those for
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region 330.

Animd Feedstuff Period Intake rate
(dkg", d I

grass 30.4-17.10 57

hay 17.10-30.4 8.0

L actating cow maze 17.10-30.4 4.0
30.4-17.10 1.0

maize bulbs 17.10-30.4 1.0

30.4-17.10 2.0

Straw 17.10-30.4 4.0

feed.water 1.1-31.12 60

grass (extensve) |30.4—17.10 9.0

Lactating sheep hay (extensve) 17.10-30.4 1.4
straw 17.10-30.4 1.0

feed.water 1.1-3112 5.0

grass 30.4-17.10 40

hay 17.10-30.4 4.0

Beef cettle maze 17.10-30.4 2.0
maize bulbs 17.10-30.4 1.0

Straw 17.10-5.5 4.0

feed.water 1.1-31.12 60

winter-barley 1.1-31.12 1.5

Fig maize bulbs 1.1-31.12 1.0
potatoes 17.10-30.4 5.0

beet leaves 30.4-17.10 7.0

feed.water 1.1-3112 7.0

grass (extensve) |30.4-17.10 5.0

Lamb hay (extensve) 17.10-30.4 1.0
feed.water 1.1-3112 2.0

grass (extensve) |5.5-31.10 4.0

Roe deer hay (extensve) 31.10-55 0.8
feed.water 1.1-3112 1.0
winter-barley 1.1-31.12 0.06
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| Chicken maize grain 1.1-3112 0.04

| feed. water 1.1-3112 0.2

Table 9: Feeding diets | for animals- region 331.

Trandfer factors feed-animal products TFyy, (Table 10), biological half-lives
Ty, according to the biological transfer rates | , .y and their contribution &,
for region 331 (Table 11) areidentica to those for region 330.

Processing factors for feedstuffs and foodstuffs (Table 12) for region 331
areidentical to those for region 330.

Storage and processing times for region 331 products (Table 13) are
identical to those for region 330.

Age-dependent Romanian consumption rates V| as applied in FDMT
(Table 14) for region 331 are identical to those for region 330.
Inhalation rates (corresponding to light corporal activity) used for estimation

of inhaation doses for region 331 (Table 15) are taken from the default data
base of FDMT (see Appendix Default).

7.4.3 Mode parameters for Romanian radioecological region 332
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Deposition velocities Vi iy (Table 1) and the retention coefficients S (Teble

2) for region 332 are taken from the default data base of FDMT (see
Appendix Default)

Times of harvest and yields Yj (fresh weight) of the crops considered for
region 331 (Table 3) are identica to those from region 330.
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Plant Yield or leaf areaindex (LAI)
Grass, Date 11 204 4.6. 1110 1210. 3112
Hay (int) Yidd 001 005 1.0 1.0 0.05 0.01
Grass, Date 11 104 20.6. 1110 1210, 3112
Hay (ext) Yidd 001 005 1.0 1.0 0.05 0.01
Maize Date 205. 6.7. 11.7. 17.8. 27.8. 29.
LAI 0 1 4.5 4 3 0
Maize bulbs | Date 205. 6.7. 11.7. 17.8. 27.8. 17.9.
LAI 0 1 4.5 4 3 0
Potatoes Date 205. 47. 30.7. 28.8.
LAI 0 4 3 0
Beets Date 105. 20.6. 29.6. 28.8. 211
LAI 0 1 4 4 0
Beet leaves | Date 204. 106. 29.6. 28.8. 2.11.
LAI 0 1 4 4 0
Winter Date 15 255 4.7. 38.
barley LAI 1 5 3 0
Winter Date 105. 315 14.7. 138.
wheat LAI 1 5 4 0
Leafy veg. | Date 104. 155. 27.9. 27.9.
LAI 0 4 4 0
Root veg. Date 55. 17 21.9. 7.10.
LAI 0 5 5 0
Fruit veg. Date 254, 17. 219. 7.10.
LAI 0 5 5 0
Fruit Date 105. 24.6. 17.9. 7.10.
LAI 0 35 2 0
Berries Date 304. 246. 17.9. 7.10.
LAI 0 3.5 2 0
Sunflower Date 205. 57 17. 18.8.
LAI 0 4 4 0
Mazegran | Date 205. 6.7. 11.7. 17.8. 28.8 20.9.
LAI 0 1 5 4.5 3 0
Winter wh.- | Date 105. 305. 14.6. 88. 31.12.
ba. straw LAI 1 5 4 1 0
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Table4: Yield of pasture grass (kg m2 f.w.) and leaf area indices
(all other plants; nf x m?) as function of the time of the year
(between the given values linear interpolation is applied) for region
332 conditions

Season dependent growth dilution rates | p and according haf-lives for
grassfor region 332 (Table 5) are identical to those from region 330 .
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Trandocation factors Tj(Dt) for mobile elements (Table 6) and semimobile
elements (Table 7) as function of the time Dt (d) before harvest and soil-to-
plants transfer factors (Table 8) for region 332 are identica to those for
region 330.

Feeding diets I for animals (Table 9) for region 332 are identica to those
for region 331.

Trandfer factors feed-animal products TFy, (Table 10), biological haf-lives
Ty, according to the biological transfer rates | 1, ; and their contribution a,;
for region 332 (Table 11) are identicd to those for region 330.

Processing factors for feedstuffs and foodstuffs (Table 12) for region 332
areidentica to those for region 330.

Storage and processing times for region 332 products (Table 13) are
identica to those for region 330.

Age-dependent Romanian consumption rates V| as applied in FDMT
(Table 14) for region 332 are identical to those for region 330.

Inhalation rates (corresponding to light corpora activity) used for estimation
of inhalation doses for region 332 (Table 15) are taken from the default data
base of FDMT (see Appendix Defaullt).
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7.5 FDMT data setsfor theradioecological region of the Smolenskaya NPP (Russia)
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Deposition velocities g max (Table 1) and the retention coefficients S
(Table 2) are taken from the default data base of FDMT (see Appendix

Default)

Plant Harvest Yidd (kg m?)
Natural grasses 1.6-1.10

Barley 1.8 (25.7-15.8) 0.15-0.2
Oats 10.8 (1.8 - 20.8) 0.15-0.2
Winter rye 25.7 (20.7-10.8) 0.2-0.3
Maize 12.9 (5.9-20.9) 5-7
Potatoes 15.9(1.9-31.9) 0.7-1.5
Beet 5.10 (20.9-20.10) 3-4
Cabbage 15.10 (5.10-25.10) 4565
Fruit vegetables 31.7 (10.7-30.8) 2-5
Root vegetables 15.9 (10.9-20.9) 3-4
Leafy vegetables | 15.6 (31.5-15.7)

Fruit 5.9 (1.8-10.10) 1.2-6
Berries 25.6 (31.5-20.7) 0.5-1

Table 3: Harvesting times and yields Y (fresh weight) of the
crops considered for the region Smolenskaya NPP
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Plants Yidd or leaf areaindex (LAI)
Natural grasses | Date 154 155 15.6 15.7 19 15.10
(pasture) Yidd 001 (0.7 1.5 1.5 1.0 0.05
Naturd grasses | Date 154 |155 |[156 |[157 |19 15.10
(haymaking) Yidd 0.01 1.0 3.0 3.0 2.0 0.05
Barley Data 205 |156 |57 317 |18
LAI 0 16 5.2 1.0 0
Oats Data 205 |156 |157 |98 10.8
LAI 0 1.2 4.5 1.0 0
Winter rye Data 204 |156 |24.7 |25.7
LAI 1.0 6.0 1.5 0
Maze Data 255 |306 |31.7 |20.8 |129
LAI 0 2.5 3.7 3.9 0
Potatoes Data 10.6 316 15.7 14.9 15.9
LAI 0 15 35 0.5 0
Beet Data 105 |316 |18 410 |5.10
LAI 0 1.0 35 2.5 0
Cabbage Data 205 |20.7 |249 |25.9
LAI 0 2.5 35 0
Fruit vegetables | Data 20.5 206 |17 317
LAI 0 4.0 4.0 0
Root vegetables | Data 55 15.7 15.9
LAI 0 3.0 0
Leafy vegetables | Data 55 5.6 15.6
LAI 0 3.0 0
Fruit and berries | Data 154 1.7 1.9 111
LAI 0 5.0 5.0 0

Table 4: Yield of pasture grass (kg nmi? fresh weight) and leaf area
indices (all other plants. m? m?) for the region Smolenskaya NPP
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Month Dilution rate (d-1) Hdf-life (d)
January - March 0.0 -

April 1.73x10% 40

May 3.85x107 18

June 3.46x107 20

July 2.89x10% 24

August 2.57x107 27
September 2.31x10% 30
October 1.73x10% 40
November - December | 0.0 -

Table5: Season dependent growth dilution rates I and according
half-livesfor grass. default valuesfor the region Smolenskaya NPP

The adapted valuesfor | , and | ; parameters are presented in Table 5a

Radionuclide |Loss rate due to|Rateof trandocaionto|Fraction of activity
westhering - |  ,day-* |the root zone- | , day™ | trandocated to the root
zone- a
B'Cs 0.173 0.0173 0.01
= 0.173 0.0231 0.01

draft

Table 5a. Parameters of the submode

“Foliar uptake of

radionuclides’ for the radioecological region of Smolenskaya

Trandocetion factors Ti(Dt) for mobile eements (Table 6) and immobile

elements (Table 7) as function of the time O (d) before harvest are taken
from the default data base of FDMT (see Appendix Default)

Soil-to-plants transfer factors for main long-lived radionuclides Cs and &
the region Smolenskaya NPP for which default vaues (see Appendix
Default) were corrected on the basis of results of adaptation of FDMT are
given in Table 8. For the other elements and plants these vaues can be
taken from the default data base of FDMT (see Appendix Default)
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Plant Trander factor, Bg/kg plant fresh weight per
Bg/kg soil dry weight
S Cs
Grass 1,5 0.11
Barley 0,07 0.028
Oats 0,13 0.042
Winter rye 0.15 0.03
Mazeslage 0.8 0.15
Potatoes 0,16 0.025
Best 0,3 0.04
Beet leaves 0,2 0,2
Fruit vegetables 0,1 0.036
Root vegetables 0,15 0.04

Table 8. Transfer factors soil-plant (Bg/kg plant fresh weight per
Bqg/kg soil dry weight) for the radioecological region of Smolenskaya

NPP
Anima Feedstuffs Intake rate
(kg/d)
Cow (grazing period) Grass 40
5 of May to 15 of October | concentrated feed 15
Cow (indoor period) hay 2.5
15 of October 5 of May dlage/ haylage 24
edible roots 6
Straw of winter ray 4
concentrated feed 15
Pig (>90 kg) concentrated feed 2.5
edible roots (or grass) 6
Pig (<90 kg) concentrated feed 2
edible roots (or grass) 4
Sheep(grazing period) Grass 7
edible roots 0.4
Sheep(indoor period) Hay 2
edible roots 04

Table 9: Feeding diets I for animals for the region Smolenskaya
NPP
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Transfer factors from feed to animd products for products and
radionuclides for which vaues were changed in the comparison to FDMT
default data base are given in Table 10. For the other radionuclides and
products values are taken from the default data base of FDMT (see
Appendix Default, Table 10)

Anima product Trandsfer factors feed- animal
products (d I'}, d/kg),
YCs 05y
Cow milk 1 0.1
Besf (cow) 4 0.06
Pork 15 0.3
Muitton 8 0.1

Table 10: Transfer factorsfeed- animal products TF,

Effective hdf lives of **'Cs and ®Sr for which vaues were changed in the
comparison to FDMT default data base on the bass of the FDMT
adaptation results are given in Table 11. For the other radionuclides and
products vaues were taken from the default data base of FDMT (see
Appendix Default, Table 11)
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Hement | Product & T: (d) & |T2(d)
B'Ccs beef 0.35 3 0.65 55
pork 1.0 29.5 - -
lamb 0.7 10.4 0.3 68
Oy beef 0.54 4 046 | 240

Table11: Biological halflifes T,; according to the biological transfer
rates| y, ,, and their contribution fractions a,, changed to the default
FDMT data set on the basisof FDMT adaptation studies.
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For I, Csand S processing factors where modified where necessary on the
bass of FDMT adaptation studies. For the other radionuclides they were

taken taken from the default data base of FDMT (see Appendix Default)

Element
Raw Product | Processed Ag, Co, Cr, | Ba Cs I Pu Ru, Cm|Sr
Product Fe, Mo
Wheat Whest flour 0.5 0.5 0.6 0.5 0.2 0.5 0.6
Wheat bran 3.0 3.0 3.3 3.0 4.0 3.0 3.3
Rye Rye flour 0.5 0.5 0.6 0.5 0.2 0.5 0.6
Rye bran 3.0 3.0 2.2 3.0 4.0 3.0 2.2
Spring barley| Beer 0.1 0.04 |0.1 0.1 0.04 |0.04 |0.04
Brewing resdues | 0.1 025 |01 0.1 025 (025 |[0.25
Winter Didillery resdues | 0.3 0.3 0.3 0.3 0.3 0.3 0.3
wheat
Potatoes Potatoes, pecled | 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Vegetables @ | Vegetables @ 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Fruit, berries | Fruit and berries | 1.0 1.0 1.0 1.0 |10 1.0 1.0
Milk Butter 1.0 1.0 0.2 0.5 1.0 1.0 0.2
(cow) Cream (30% fat) | 1.0 1.0 0.6 1.0 1.0 1.0 0.9
Skim milk 1.0 1.0 1.0 0.9 1.0 1.0 1.0
Cheese (rennet) | 1.0 1.0 0.5 0.6 1.0 1.0 8.0
Cheese (acid) 1.0 1.0 0.7 1.4 1.0 1.0 4.0
Whey (rennet) 1.0 1.0 1.0 1.05 |10 1.0 04
Whey (acid) 1.0 1.0 1.0 095 [1.0 1.0 1.0
Condensed milk | 2.7 2.7 2.7 2.7 2.7 2.7 2.7
Milk subgtitute 8.0 9.3 8.7 9.4 8.0 8.0 9.3
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a Root, fruit, and leafy vegetables

Table 12: Processing factors for feedstuffs and foodstuffs as applied
in FDMT adopted for the conditions of Smolenskay NPP region.
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Storage times where modified where necessary on the basis of the andysis
of the specific conditions of radioecologica region.

Product(s) Storage time (d)
Ceredls and cereal products 40
Brewing resdues 60
Didlillery resdues 45
Corn cobs 30
Potato 7
Beet 14
Leafy vegetables 1
Root vegetables 7
Fruit vegetables 2
Fruit and berries 2
Milk 2
Condensed milk 10
Butter 3
Cream 2
Sour cream 2
Condensed milk 7
Sim milk 2
Cheese (rennet coagulation) 25
Cheese (acid coagulation) 7
Whey 2
Milk subgtitute 15
Beef 10
Pork, veal, roe deer 10
Chicken, lamb 7
Egos 2

Table 13: Storage and processing timest, asapplied in FDMT
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Foodstuffs Rurd ditizens Urban citizens
Wheat bread 103 97
Rye bread 193 151
Potatoes 370 280
Cabbage 37 45
Fruit vegetables 31 37
Root vegetables 35 35
Leafy vegetables 23 25
Fruits 32 55
Berries 3 5
Beef and ved 24 17
Lamb 3 1
Pork 35 23
Chicken 17 25
Fresh milk 291 154
Butter 11 13
Eqggs, piece 04 0,5

Table 14: Estimated consumption rates for adult (g db), for the age-
dependent data, (with the exception of the adult) default FDMT

values wer e applied

Inhalation rates (corresponding to light corpored activity) used for
edimation of inhalaion doses (Table 15) are taken from the default data
base of FDMT (see Appendix Default)
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7.6 FDMT data setsfor theradioecological regions of the Slovak Republic
7.6.1 Model parametersfor Sovakian lowland (Reg. SK-I) conditions.

draft

Deposition velocities vy s (Table 1) and the retention coefficients S (Teble
2) are taken from the default data base of FDMT (see Appendix Default)

Region SK-I
Plant species Harvest Yield (kg.m?)
Grass 1.5.-30.9. 1.0
Hay (grass) 16.5-15.9. -
Alfdfa 1.5-15.10. 2.0(0.7)
Hay (dfdfa) 20.5-15.9. -
Winter whest 5.7.-30.7. 0.5
Spring barley 5.7.-25.7. 0.45
Oats 25.7-10.8. 0.31
Rye 10.7-31.7. 0.40
Maze 15.7.-15.9. 3.2
Barley straw 10.7.-30.7. 0.6
Beet 25.9.-31.10. 34
Cabbage, kale 30.9.-1.12. 14
Rape 5.4-8.5. 2.2
Potatoes 15.6.-15.9. 1.2
Leafy vegetables 1.1.-31.12. 2.0
Fruit vegetables 15.6-15.10. 15
Root vegetables 15.6-31.10. 15
Fruit 30.6-15.10. 2.0
Berries 5.5.-15.10. 15

Table 3. Harvesting times and yields Y (fresh weight) of the
crops consdered for lowland region SK-I
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Plant Yied (kgm? fw.) or leaf areaindex

Grass Dae 11. 63. 55  309. 110. 3L12
Yidd 001 005 1 1 005 0.0
Alfdfa Dae 1.1. 104. 15 205 56. 309. 1.10.
Yidd 005 012 115 20 07 07 012
Winter LAl 1 1 6 15 0
whest Dae 1.1 154. 106. 107. 117
Spring LAl 0 1 5 15 0
barley Dae 54. 304. 56. 107. 117
Oats LAl 0 1 4 1 0
Dae 15.4. 105 156. 257. 26.7.
Rye LAl 1 1 6 8 2 0
Dae 1.1. 153. 15 205 10.7. 117
Maize LAl 0 1 45 4 0
(silage) Dae 105, 106. 257. 109. 119
Beet LAl 0 1 35 25 0
Dae 204 185 108. 30.10 31.10.
Rape LAl 1 1 35 38 0
Dae 1.1. 103. 104. 304. 15
Potatoes LAl 0 1 35 15 05 O
Dae 55 205 156. 57. - 6.7.
Root, friit LAl O 5 5 0
vegetables Date  10.4. 17. 110 111
Fruit and LAl 0 5 5 0
berries Dae 10.4. 0L7. 1.10. 111,

Table 4: Yidld of pasture grass and alfalfa, and leaf area indices (all
other plants; m?m) for lowland region SK-I asfunction of the time of
the year; between the given dateslinear interpolation isapplied
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Region |

Month Dilution rate Hdf-life
(@) (d
January — February 0.0 -
March 7.7x10? 9
April 1.65x10 42
May 3.85x10% 18
June 2.77x10? 25
July 2.30x10% 30
August 1.98x10 35
September 2.77x102 25
October 1.65x107 42
November-December 0.0 -

Table 5: Season dependent growth dilution rates| , and half-lives for
grassand alfalfa asapplied for lowland region SK-I

Trandocation factors Tj(Dt) for mobile elements (Table 6) and immobile

elements (Table 7) as function of the time Dt (d) before harvest are taken
from the default data base of FDMT (see Appendix Default)

Soil-to-plants transfer factors (Table 8) for SK-I region are taken from the
default data base of FDMT (see Appendix Default)
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Region SK-I

Animd - Period
type of feeding Feedstuff Summer* Winter*
Dates 15.4-5.11 6.11-14.4
Cow- Maze-slage 10 25
green Green forage** 40 0
forage Hay (dfdfa) 4 6
Ceredls 0 3
Besf (bull) Green forage** 25 0
dfdfa Hay (dfdfa) 2 3
cered Ceredls 0 4
Beat slage 0 0
Mazeslage 0 15

*- include 15 day-long spring and automn transition periods when linear
interpolation is applied to the summer and winter feeding rates

**_ green fodder includes sequentially, rape, green rye, dfaalfa, green maize and
feeding cabbages

Table 9a: Typical season dependent feeding rates (kg d ™) for diary
cows and bullsfor the current period in lowland region SK-I,

Feeding rate (kg d*%)
Animd Period Feedstufs Region |
Fg Winter Hay 0.3
6.11-14.4 Cereds 2
Potato 5
Summer Alfdfa 15
15.4-5.11 Ceeds 25
Hen, chicken  Winter Best, carrot 0.07
6.11-14.4 Cereds .07
Summer Alfdfa 0.03
15.4-5.11 Cereds 0.09
Sheep Winter Hay (grass) 1.8
SImMmer Grass 9
Goat Winter Hay (grass) 2.6
SIMmer Grass 13

Table 9b: Typical season dependent feeding rates (kg d -1) for pigs
and other animals for current period in lowland region SK-I; for
summer and winter feeding rates linear interpolation is applied
during the both transtion periods
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Trandfer factors feed-anima products TR, (Table 10), biologica haflifes
Ty, according to the biologica transfer rates |, and their contribution

fractions ay,; (Table 11) and processing factors for feedstuffs and foodstuffs
(Table 12) are taken from the default data base of FDMT (see Appendix
Default)

Product(s) Storage time (d)

Grass, Alfdfa

Cereals and cereal products
Maize, cabbage, kole, rape
Barley straw

Potatoes and beet

Leafy vegetables

Root vegetables

Fruit vegetables

Fruit and berries

Milk

Butter

Cream

Condensed milk

SKim milk

Cheese (rennet coagulation)
Cheese (acid coagulation)
Whey

Milk substitute

Beef

Pork, vedl, roe deer
Chicken, lamb

Eggs

Table 13: Storage and processing times applied in the customised
FDMT for Slovak conditions (practically the same as FDMT default
datafor CEC —Tab 11 -in Muéler (1998) were applied)
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Food FDMT, adult FDMT, adult
kgla, [ref 1] g/d
Meat —beef 21,5 -
Beef - bulls (61%*) 36
- COWS (39%*) 23
Mest pig 39,5 108
Other mest 15,7 -
Chicken 15,0 41
Lamb 0,5 15
Roe-dear 0,2 0,5
Cerds 157 -
W. Whest- (flour)  (80%) 345
(wholegr.) - 13
Rye (flour) (11%) 47
(wholegr.) - 11
Oat - 5,6
Fruits 45 -
Berries 7,3* 20
Fruits—med. climat
Potato 37,7 103
Vegetables 80 219
Leefy veg. 75 -
Fruit veg. 24% 49
Root veg. 42% 86
Egs 34% 69
Sugar 17,3 47
Beer 37,5 -
Milk fresh 360
Milk condensed 111 304
Cream - 4
4.5 12
Cheese (acid) - 48
Cheese (renet) - 174
Goats milk 0 0
Sheep milk 0 0

* - data according to Mrazova (1996), ref 1- see Kliment V., Bucinal., (1988)

Table 14: Estimated Slovak consumption rates for adult, for the age-
dependent data, (with the exception of the adult) default FDMT
values wer e applied
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Inhalation rates (corresponding to light corpored activity) used for
edimation of inhalaion doses (Table 15) are taken from the default data
base of FDMT (see Appendix Default)
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7.6.2 Appendix B: FDMT parameters for the Sovak hilly land region SK-11 conditions

Deposition velocities vy ma (Table 1) and the retention coefficients S (Table
2) are taken from the default data base of FDMT (see Appendix Default)

Region

Plant species Harvest Yidd (kg m?)
Grass 10.5.-30.9. 12
Hay (grass) 25.5.-30.9. -
Alfdfa 10.5-15.10. 2.0(0.7)
Hay (dfdfa) 30.5-31.8. -
Winter wheet 15.7-5.8. 0.45
Spring barley 15.7-30.7. 04
Oats 05.8-15.8. 0.28
Rye 20.7-5.8. 0.37
Maze 25.7-15.9. 2.8
Barley straw 20.7-5.8. 0.52
Beet 25.9-31.10. 31
Cabbage, kde 30.9-1.12. 1.2
Rape 15.4-15.5. 1.8
Potatoes 1.7-20.9. 14
Leafy vegetables 1.1-31.12. 2.0
Fruit vegetables 25.6-15.10. 1.0
Root vegetables 25.6-31.10. 15
Fruit 15.7-15.10. 2.0
Berries 15.5-15.10. 15

Table 3: Harvesting times and yields Y, (fresh weight) of the crops
consdered for the hillyland SK-11 region
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Plant Yied (kgm? fw.) or leaf areaindex

Grass Date 1.1. 11.3. 105 309. 110. 3112
Yidd 0.01 0.05 12 12 0.05 0.01

Alfdfa Dae 1.1. 204. 115, 305 156. 159. 16.9.
Yidd 0.05 0.12 1.15 2.0 0.7 0.7 0.12

Winter LAI 1 1 6 15 0

whesat Dae 1.1 204. 206. 20.7. 21.7.

Sping LAl 0 1 5 15 0

barley Dae 154. 55, 156. 20.7. 21.7.

Oats LAI 0 1 4 1 0
Dae 204 155. 206. 58. 6.8.

Rye LAl 1 1 6 8 2 0
Dae 1.1. 30.3. 6.5 255. 20.7. 21.7.

Maize LAI 0 1 45 4 0

(Glagg ~ Date 155. 206. 58. 109. 119

Beset LAI 0 1 35 2.5 0

dlage Date 254 255. 208 30.10 31.10

Rape LAI 1 1 35 3.8 0
Dae 1.1. 153. 154. 55 6.5.

Potatoes LAl 0 1 3.5 15 0.5 0
Dae 20.5. 106. 5.7. - 20.9. 21.09.

Rooat, fruit LAl 0 5 5 0

vegetables Date  204. 10.7. 1.10. 1.11

Fruit, LAI 0 5 5 0

berries Date 204. 10.7. 1.10. 1.11.

draft

Table4: Yidd of pasture grassand alfalfa (kg m? f.w.), and leaf area
indices (all other plants; m?m?) for hillyland region SK-I1 as function
of the time of the year; between the given dates linear interpolation
isapplied
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Region I

Month Dilution rate Hdf-life
(@) (d
January —February 0.0 -
March 7.7x10% 9
April 1.65x107 42
May 3.8x10? 18
June 3.47x10” 20
July 3.65x10? 19
August 2.89x1072 24
September 2.57x10% 27
October 1.65x107 42
November-December 0.0 -

Table 5: Season dependent growth dilution rates | , and according
half-livesfor grassand alfalfa for hillyland SK-I1 region

Trandocation factors Tj(Dt) for mobile elements (Table 6) and immobile

elements (Table 7) as function of the time Dt (d) before harvest are taken
from the default data base of FDMT (see Appendix Default)

Soil-to-plants transfer factors (Table 8) for SK-I region are taken from the
default data base of FDMT (see Appendix Default)
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Animd - Feedstuff Period of year

type of feeding Summer* Winter
Dates 20.4-10.10. 11.10-194

Cow- Maize-slage 10 25
green Green forage** 40 0
forage Hay (dfdfa) 0 3
Ceredls 4 6

Beef (bull) Green forage** 20 0
dfdfa Hay (dfdfa) 2 3
cered Ceredls 1 4
Bect Slage 0 15

Mazeslage 0 0

Table 9a: Typical season dependent feeding rates (kg d ™) for diary
cows and bullsfor the current period in SK-II region,

Feeding rates
Animd  Period Feedstufs Region |
Figs Winter, 11.10-19.4 Hay 0.3
Cereds 2
Potato 5
Summer, 20.4-10.10.  Alfdfa 15
Ceredls 2.5
Hens, Winter, 11.10-19.4 Best, carrot 0.07
Chicken Cereds .07
Summer, 20.4-10.10.  Alfdfa 0.03
Ceredls 0.09
Sheep Winter, 11.10-19.4 Hay (grass) 18
Summer, 20.4-10.10. Grass 9
Goat Winter, 11.10-19.4 Hay (grass) 2.6
Summer, 20.4-10.10. Grass 13

Table 9b: Typical season dependent feeding rates (kg d -1) for pigs
and other animals for SK-Il region; linear interpolation is applied
during the both trangtion periods
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Trandfer factors feed-anima products TFp, (Table 10), biologicd haflifes
Ty, according to the biologica transfer rates |, and their contribution

fractions ay,; (Table 11) and processing factors for feedstuffs and foodstuffs
(Table 12) are taken from the default data base of FDMT (see Appendix

Defauilt)

Storage and processing rates (Table 13) as well as age dependent
consumption rates (Table 14) are identica to those from region SK-I.

Inhaation rates (corresponding to light corpored activity) used for
estimation of inhdation doses (Table 15) are taken from the default data

base of FDMT (see Appendix Default)

7.6.3 FDMT parameters for the Sovak sub-mountain region SK-111 conditions

Deposition velocities vy ma (Table 1) and the retention coefficients S (Table
2) are taken from the default data base of FDMT (see Appendix Default)

Sub-mountain Region SK-I11
Plant species Harvest Yield (kg ni?)
Grass 20.5.-30.9. 10
Hay (grass) 1.6.-30.8. 0.2
Clower 11.6-10.8. 11
Hay (clower) 11.6.-10.8 0.23
Winter wheet 5.8-30.8. 0.37
Spring barley 10.8-30.8. 0..32
Oats 15.8-20.8. 0.25
Rye 10.8-30.8. 0.32
Maize 10.8-1.9. 2.5
Rape 20.4-15.5. 1.8
Potatoes 5.9-30.9. 1.85
Fruit vegetables 5.7-15.10. 10
Root vegetables 5.7-31.10. 15
Fruit 30.7-15.10. 2.0
Berries 10.6-15.10. 15

Table 3: Harvesting times and yields Yi (fresh edible weight) of the
crops considered for the sub-mountain region SK-III (for grass a
time dependent yield isassumed; see Table 4)
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Plant Yidd (kgm? f.w.) or lesf areaindex (LAl [mf/m?])
Grass Yidd 0.01 0.05 1 1 0.05 0.0
Date 1.1 6.3. 55. 30.9. 110. 31.12.
Clower LAI 1 1 4 2 3 1
Date 1.1 304. 106. 10.7. 108. 118
Winter LAI 1 1 5 15 0
wheat Date 1.1 304. 25.6. 58. 6.8.
Spring LAl 0 1 5 15 0
barley Date 254. 105, 256. 108. 118
Oats LAI 0 1 4 1 0
Date 304. 255 1.7 158. 16.8.
Rye LAI 1 1 6 8 2 0
Date 1.1 104. 205. 10.6. 10.8. 11.8.
Maize LAI 0 1 4.5 4 0
(silage) Dae 106. 57. 108 19, 209
Rape LAI 1 1 3. 3.0 0
Date 1.1 20.3. 20.4. 155. 16.5.
Potatoes LAI 0 1 35 0.5 0
Date 30.5. 57 10.8. 5.10. 6.10.
Root and fruit LAl 0 5 5 0
vegetables Date 15. 20.7. 20.9. 21.0.
Fruit and LAI 0 5 5 0
berries Date 15. 20.7. 1.10. 1.11

note: fruits- apples and plumes, fruit vegetables mainly cabages and kale, !no leafy vegetables, usual root vegetables,
grass extensive

draft

Table 4: Yield of pasture grass and alfalfa, and leaf area indices (all
other plants, n# m? for the sub-mountain region SK-I11 as function
of the time of the year; between the given dates linear interpolation
isapplied
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Sub-mountain Region SK-II|

Month Dilution rate Hdf-life
(@) (d
January — February 0.0 -
March 7.7x10% 9
April 1.65x10% 42
May 2.8x10? 25
June 3.47x10% 20
July 3.65x10? 19
August 2.89x107 24
September 2.57x107 27
October 1.65x10° 42
November-December 0.0 -

Table 5: Season dependent growth dilution rates| , and half-lives for
grass and clover for region SK-IIl (estimated on the bass of
comparison with hilly land SK-I1 region climatic conditions)

Trandocation factors Tj(Dt) for mobile dements (Table 6) and immobile

eements (Table 7) as function of the time Dt (d) before harvest are taken
from the default data base of FDMT (see Appendix Default)

Soil-to-plants transfer factors (Table 8) for SK-111 region are taken from the
default data base of FDMT (see Appendix Default)
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Diary cow Beef catle (bulls)

Period Period
Feedgtuff Summer* Winter Summer* Winter
Dates 15.4.-5.11. | 6.11.-14.4. |120.4.-10.10.]11.10.-19.4.
Grass* 40 0 25 0
Hay (grass) 3 4 0 2
Grassslage 0 20 0 7
Maize-slage 0 0 0 7
Barley straw 2 0 0 1
Ceredls 0 4 1 5

*- also green fodder such asrape, clower, green rye and green oat is applicable

Table 9a: Typical feeding rates (kg d ™) for diary cows and beef catle
(bulls) for the current period in sub-mountain region SK-111, (summer
timeperiod include 15 day-long spring and autumn transtion periods
when linear interpolation isapplied to the summer and winter rates)

Feeding rates for pigs and other animals for SK-111 region are the same data
asin theregion SK-|

Trandfer factors feed-anima products TFp, (Table 10), biologicd halflifes
Ty, according to the biological transfer rates | |, ,; and their contribution

fractions a,; (Table 11) and processing factors for feedstuffs and foodstuffs
(Table 12) are taken from the default data base of FDMT (see Appendix
Defaullt)

Storage and processing rates (Table 13) as well as age dependent
consumption rates (Table 14) areidentical to those from region SK-I.

Inhalation rates (corresponding to light corpored activity) used for
esimation of inhalaion doses (Table 15) are taken from the default data
base of FDMT (see Appendix Default)
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7.7 FDMT data setsfor the radioecological regions of Ukraine
7.7.1 Radioecological Region Polesie (code in RODOS 320).

Deposition velocities vy ma (Table 1) and the retention coefficients § (Table
2) are taken from the default data base of FDMT (see Appendix Default)

Plant species Harvest Yield (kg m'2)
Grass 15.5-15.10 1.0
Winter whest 25.7-1.8 0.2
Winter barley 17.7-23.7 0.3
Spring barley 20.7-30.7 0.2
Oats 1.8-10.8 0.2
Rye 23.7-31.7 0.2
Maize 10.8-25.9 1.8

Corn cobs

Beet 25.9-3.10 3.5
Beet leaves 25.9-3.10 2.1
Potatoes 25.8-25.9 1.1
Leafy vegetables 1.6-30.9 2.0
Fruit vegetables 1.8-20.8 1.0
Root vegetables 20.9-1.10 15
Fruits 20.7-1.10 0.5
Berries 20.7-1.10 0.3

Table 3: Times of harvest and yidds Y; (fresh weght) of the crops

consdered in FDMT: vaues for Radioecologica Region Polesie conditions
[4,5,9,11]
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Plant Yidd or leaf areaindex (LAI)
Grass Date 14. 16 18. 31.10.
Yidd 001 1.0 1.0 0.02
Winter Date 11 15 16. 17. 18. 28.
wheat LAI 0 1.0 6.0 6.0 04 0
Winter Date 11 253 254. 15.6. 23.7. 24.7.
barley LAI 0 0.2 15 55 0.3 0
Spring barley | Date 304. 255. 10.6. 30.7. 31.7.
LAI 0 2.0 5.0 0.3 0
Oats Date 304. 205. 25.6. 20.7. 10.8 118
LAI 0 0.3 5.0 5.0 0.8 0
Rye Date 11 204 16. 1.7. 317. 18.
LAI 0 0.6 6.0 6.0 0.1 0
Maize Date 205. 156. 20.7. 20.8. 11.10.
LAI 0 1.0 6.7 6.5 0
Beet Date 105. 206. 10.7. 1.9 4.10.
LAI 0 3.5 6.2 6.0 0
Potatoes Date 16. 10.7. 18. 26.9
LAI 0 5.0 5.0 0
Leafy Date 254. 206. 20.7. 1.8 1.10.
Fruit Date 155 157 18 1.9 20.8 21.8
Root Date 205. 10.7. 19 2.10.
Fruit, Date 204. 107. 19 111
Berries LAI 0 6.0 6.0 0

Table4: Yield of pasture grass (kg m2 f.w.) and leaf area indices
(all other plants; nf x m?) as function of the time of the year
(between the given values linear interpolation is applied) for the
plants considered in FDMT: values for Radioecological Region

Polesie conditions[1-8]

Season dependent growth dilution rates |  and according haf-lives for
grass (Table 5), trandocation factors Tj(Dt) for mobile elements (Table 6)

and immobile dements (Table 7) as function of the time Dt (d) before
harvest are taken from the default data base of FDMT (see Appendix

Default)
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Trandfer factor soil-plant (Bg kg! plant f.w. per Bq kg?! soil
d.w.)

Sandy, sandy loam Peat

137CS QOSr 137CS 903.
Grass 4101 15-101 15101 15101
Winter wheat 1-10-1 8101 2.10-1 8101
Winter barley 5102 8101 2.10-1 8101
Spring barley 5-10-2 8101 2.10-1 8101
Rye 1101 7:101 2:101 7:101
Mazedlage 2:10-2 2-10-1 2:102 2:101
Beet 4102 3101 4102 3101
Potatoes 2:102 7:102 2:102 7:102
Leafy veget. 2102 1-10-1 2.10-2 1-10-1
Fruit veget. 1-10-2 2-10-1 1-102 2:101

Table 8: Transfer factors soil-plant TF;: values for Polesie region.
Transfer factorsfor other elements (see Appendix Default)

Animd Feedstuff Intake rate
(kg d1 fresh weight)
Winter Summer
Lactating cow | grass - 50

concentrated feed 3 1
cereds 1 0.5
maize dlage 16 -
hay 1.0 -
sraw 5 -
beet 19

Lactating sheep | green mass - 7
concentrated feed - 0.3
hay 04 -
straw 1.0 -
beet 1.0 -

Fg cereds 16 2.0
grass - 25
potatoes 47 -
wheat bran 0.5 0.5

Hen, chicken winter wheat 0.09 0.09
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Table 9: Feeding diets | for animals: valuesfor Polesieregion

Animd Trandfer factor feed-anima product (d I'1, d kgl)
Product

QOS, l37CS 131|
Cow milk 1.510-3 1102 1-10-2
Beef 4104 4102 4103
Pork 2:10°3 25101 3103
Lamb 3103 7101 3102

Table 10: Transfer factors feed-animal products TFy used in
FDMT. Other transfer factors (see Appendix Default, Table 10)

Element Product & To1 & Th,2
(d) (d)
Caesum beef 0.35 3 0.65 55
pork 1.0 29.5
chicken | 0.9 3.8 0.1 26
Strontium Beef 0.54 4 0.46 240
(3.1-4.8) | (3.1-4.8) | (0.38-0.58) | (178-300)
lodine Beef 1.0 15
Ruthenium | Pork 0.66 15 0.34 27

Table 11: Biological halflifes T,; according to the biological transfer
rates|  ,; and their contribution fractions a,; as applied in FDMT.
Other values (see Appendix Default, Table 11)

Processing factors for feedstuffs and foodstuffs (Table 12), storage and
processing rates (Table 13) are taken from the default data base of FDMT
(see Appendix Default) .

draft - 152 - 28.07.00



Consumption rates (g d1) for adults
Foodstuff
Urban inhabitants | Rurd inhabitants

Winter wheet, flour 173 96
Rye, flour 185 251
Potatoes 259 628
Leafy vegetables 51 68
Root vegetables 64 119
Fruit vegetables 33 28
Fruit 44 60
Berries 9 15
Milk 91 843
Cream 18 2
Butter 8 4
Cheese (rennet) 13 0.5
Cheese (acid) 2 0.7
Beef and ved 12 0.3
Lamb 0.1 0.4
Pork 42 39
Chicken 5 16
Egos 17 15
Fish 9 4

Table 14: Consumption ratesV, : values for Radioecological Region
Polesie conditions.

Inhalation rates (corresponding to light corpored activity) used for
estimation of inhaation dosesin FDMT are taken from the default data base
of FDMT (see Appendix Default, Table 15).
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7.7.2 Radioecological Region Forest-Veld (codein RODOS 321).

Deposition velocities vy s (Table 1) and the retention coefficients S (Teble
2) are taken from the default data base of FDMT (see Appendix Default)

Plant species Harvest Yidd (kg nT2)
Grass 15.5-31.10 15
Winter whest 16.7-20.7 0.3
Winter barley 5.7-15.7 0.3
Spring barley 15.7-24.7 0.2
Oats 25.7-30.7 0.2
Rye 25.7-31.7 0.2
Maze 15.8-20.9 2.0
Corn cobs 25.9-15.10 0.3
Beet 25.9-3.10 3.0
Beet leaves 25.9-3.10 2.0
Potatoes 25.8-15.9 11
Leafy vegetables 25.5-1.10 2.0
Fruit vegetables 20.7-15.8 1.0
Root vegetables 1.10-10.10 15
Fruits 30.7-1.10 0.4
Berries 30.7-1.10 0.2

Table 3: Times of harvest and yields Y] (fresh weight) of the crops

considered in FDMT: values for Radioecological Region Forest-
Ved conditions[4,5,9,11]
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Plant Yidd or leaf areaindex (LAI)

Grass Date 14. 16 18. 31.10.
Yidd 001 15 15 0.02
Winter Date 11 14 254. 17. 18. 28.
wheat LAI 0 0.4 6.0 6.0 0.4 0
Winter Date 11 15 10.6. 17. 15.7. 16.7.
barley LAI 0 0.5 6.0 6.0 0.1 0
Spring barley | Date 254. 16. 20.6. 10.7. 25.7.
LAI 0 2.0 5.0 5.0 0
Oats Date 15. 155, 206 10.7. 30.7 31.7
LAI 0 0.3 5.0 5.0 1.0 0
Rye Date 11 204 16. 1.7. 20.7. 18.
LAI 0 0.3 6.0 6.0 4.0 0
Maize Date 205. 156. 10.7. 20.8. 10.9. 21.9
LAI 0 2.0 6.5 6.5 2.0 0
Beet Date 55. 156. 10.7. 209 4.10.
LAI 0 2.0 6.0 6.0 0

Potatoes Date 255. 206. 18 16.9
LAI 0 5.0 5.0 0

Leafy Dae  204. 17. 207. 210
vegetables | LAl 0 35 35 0
Fruit Dae 155 1.7 18 16.8
vegetables | LAl 0 60 60 O
Root Dae  205. 107. 19.  210.
vegetables |LAl 0 45 45 0
Fruit, Dae 204 17. 19 111
Berries LAI 0 60 60 0

Table4: Yield of pasture grass (kg m2 f.w.) and leaf area indices
(all other plants; nf x m?) as function of the time of the year
(between the given values linear interpolation is applied) for the
plants considered in FDMT: values for Radioecological Region
Forest-Veld conditions [1-8]

Season dependent growth dilution rates | | and according haf-lives for
grass (Table 5), trandocation factors Tj(Dt) for mobile elements (Table 6)

and immobile dements (Table 7) as function of the time Dt (d) before
harvest are taken from the default data base of FDMT (see Appendix
Defaullt)
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Trandfer factor soil-plant (Bg kg! plant f.w.
per Bq kgl soil dw.)
Light loam, middle loam
137CS QOSr.
Grass 2-10-1 5-10-1
Winter wheat 5-10-2 2.10-1
Winter barley 5-10-2 1-10-1
Spring barley 5-10-2 1-101
Rye 5102 9102
Mazeslage 2-10-2 7-10-2
Beet 4102 1101
Potatoes 2102 3102
L eafy veget. 2:102 3-102
Fruit veget. 1-10-2 9102

Table 8: Transfer factors soil-plant TF;: values for Radioecological

Region Forest-Veld conditions. Transfer factors for other elements
(see Appendix Default)
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Animd Feedstuff Intake rate
(kg d1 fresh weight)
Winter Summer
Lactating cow | grass - 50

concentrated feed 25 1
cereds 1 0.5
maize dlage 20 -
hay 15 -
straw 4 -
beet 12

Lactating sheep | green mass - 7
concentrated feed - 0.3
hay 04 -
straw 10 -
beet 1.0 -

Fg winter barley 0.5 0.5
maize dlage 1.3 13
grass - 2.7
roots (beet) 2.3 -

Hen, chicken winter whesat 0.09 0.09

Tables 10-13 see Polesie radioecologica region.
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Consumption rates (g d1) for adults
Foodstuff
Urban inhabitants | Rurd inhabitants

Winter wheet, flour 336 445
Rye, flour 90 4
Potatoes 312 604
Leafy vegetables 76 138
Root vegetables 73 118
Fruit vegetables 53 114
Fruit 62 76
Berries 8 7
Milk 112 817
Cream 11 4
Butter 10 4
Cheese (rennet) 11 2.4
Cheese (acid) 4 0.2
Beef and ved 21 15
Lamb 0.5 0.4
Pork 23 57
Chicken 14 48
Egos 20 35
Fish 12 4

Table 14: Consumption ratesV,: values for Radioecological Region
Forest-Ved conditions.

Inhalation rates (corresponding to light corpored activity) used for
estimation of inhaation dosesin FDMT are taken from the default data base
of FDMT (see Appendix Default, Table 15).
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7.7.3 Radioecological Region Veld (codein RODOS 322).

Deposition velocities vy ma (Table 1) and the retention coefficients § (Table
2) are taken from the default data base of FDMT (see Appendix Default)

Plant species Harvest Yield (kg m'2)
Grass 1.5-31.10 0.9
Winter whest 5.7-14.7 0.3
Winter barley 25.6-1.7 0.3
Spring barley 5.7-12.7 0.2
Oats 12.7-17.7 0.2
Rye 15.7-25.7 0.3
Maize 10.8-5.9 1.6
Corn cobs 15.9-5.10 0.3
Beet 25.9-3.10 2.5
Beet leaves 25.9-3.10 1.6
Potatoes 5.8-26.8 0.9
Leafy vegetables 1.5-30.9 2.0
Fruit vegetables 15.7-10.9 1.0
Root vegetables 1.10-10.10 1.0
Fruits 20.7-1.10 0.4
Berries 20.7-1.10 0.3

Table 3: Times of harvest and yields Y] (fresh weight) of the crops

consdered in FDMT: values for Radioecological Region Veld
conditions[4,5,9,11]
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Plant Yidd or leaf areaindex (LAI)

Grass Date 14. 16 18. 31.10.
Yidd 001 0.9 0.9 0.02
Winter Date 11 203 204 15.6. 14.7. 15.7.
wheat LAI 0 0.3 1.0 6.0 0.1 0
Winter Date 11 253 254 15.6. 17. 2.7.
barley LAI 0 0.2 15 55 0.3 0
Spring barley | Date 104. 155 15.6. 12.7. 13.7.
LAI 0 2.0 5.0 0.3 0
Oats Date 104. 155 16. 17. 16.7 17.7
LAI 0 3.0 5.0 3.5 0.1 0
Rye Date 11 14 204. 20.6. 25.7. 26.7.
LAI 0 0.3 0.7 6.0 0.1 0
Maize Date 105. 10.6. 10.7. 58. 318. 1.9
LAI 0 3.5 6.5 6.0 0.4 0
Beet Date 55. 156. 10.7. 5.8 4.10.
LAI 0 2.0 6.5 6.0 0

Potatoes Date 205. 15.7. 10.8. 27.8
LAI 0 5.0 35 0

Ledfy Dae  104. 206. 307. 110
Fruit Date 105 57 20.8 9.9 10.9
Root Date 105. 206. 20.8. 11.10.
vegetables |[LAl 0 45 45 0

Fruit, Date 154. 16. 20.7. 111.

Berries LAI 0 6.0 6.0 0

Table4: Yield of pasture grass (kg m2 f.w.) and leaf area indices
(all other plants; nf x m?) as function of the time of the year
(between the given values linear interpolation is applied) for the
plants considered in FDMT: values for Radioecological Region Veld
conditions [1-8]

Season dependent growth dilution rates |  and according haf-lives for
grass (Table 5), trandocation factors Tj(Dt) for mobile elements (Table 6)

and immobile dements (Table 7) as function of the time Dt (d) before
harvest are taken from the default data base of FDMT (see Appendix
Defaullt)
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Trandfer factor soil-plant (Bg kg! plant f.w.
per Bg kgt soil dw.)
Heavy loam, clay
137CS QOSr.
Grass 7-102 2-10-1
Winter wheat 2-10-2 8102
Winter barley 2-10-2 8102
Spring barley 2:102 8102
Rye 2-102 6-10-2
Mazeslage 2-10-2 4102
Beet 4102 6102
Potatoes 2102 1-10-2
L eafy veget. 2:102 1-102
Fruit veget. 1-10-2 3102

Table 8: Transfer factors soil-plant TF;: values for Radioecological

Region Veld conditions. Transfer factors for other elements (see
Appendix Default)
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Animd Feedstuff Intake rate
(kg d1 fresh weight)
Winter Summer
Lactating cow?a | grass - 50

concentrated feed 3 1
cereds 1 0.5
maize dlage 23 -
hay 15 -
straw 4 -
beet 6

Lactating sheep | green mass - 7
concentrated feed - 0.3
hay 04 -
straw 10 -
beet 1.0 -

Fg winter barley 0.7 1.0
maize dlage 1.2 1.2
grass - 18
roots (beet) 2.3 -

Hen, chicken winter wheet 0.09 0.09

Table 9: Feeding diets I for animals: values for Radioecological
Region Veld conditions [20,21,24].

Tables 10-13 see Polesie radioecologica region.
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Consumption rates (g d1) for adults

Foodstuff

Urban inhabitants | Rurd inhabitants
Winter whest, flour 440 411
Rye, flour 2 0
Potatoes 300 390
Leafy vegetables 70 82
Root vegetables 70 104
Fruit vegetables 60 71
Fruit 59 70
Berries 8 6.5
Milk 360 1000
Cream 7 2
Butter 7 15
Cheese (rennet) 7 0.5
Cheese (acid) 15 0.2
Beef and ved 15 6
Lamb 0.2 0.1
Pork 25 33
Chicken 22 36
Egos 24 34
Fish 20 18

Table 14: Consumption ratesV, : values for Radioecological Region
Ved conditions.

Inhalation rates (corresponding to light corpored activity) used for
estimation of inhaation dosesin FDMT are taken from the default data base
of FDMT (see Appendix Default, Table 15).
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7.8 Default data set in FDMT for Central European conditions

Depostion velocity (mm s1)
Surface type Aerosol bound Elementd iodine Organic bound iodine
radionuclides
Soil 0.5 3. 0.05
Pasture 15 15. 0.15
Lawn 0.5 5. 0.05
Trees 5. 50. 0.5
Other plants 2. 20. 0.2
Table 1: Deposition velocities Vg; yax Used in FDMT for soil and fully
developed plant canopies
Retention coefficient (mm)
Plant species I Cs,Zr,Nb,Ru Sr,Ba
Te,Ce,Pu,Mn,Zn
Grass, cereds, maize 0.1 0.2 0.4
Other plants 0.15 0.3 0.6

Table 2: Retention coefficients § for different plants and eements
used for calculation of wet interception
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Plant species Harvest Yield (kg m'2)
Grass 1.5.-31.10. 15
Winter whest 5.8. 0.5
Spring wheet 15.8. 0.5
Winter barley 15.7. 0.5
Spring barley 5.8. 0.4
Oats 10.8. 0.4
Rye 31.7. 0.4
Maize 15.8.-15.9. 5.0
Corn cobs 15.10. 15
Beet 20.9.-31.10. 5.0
Beet leaves 20.9.-31.10. 3.0
Potatoes 15.8.-24.9. 3.0
Leafy vegetables 1.1.-31.12. 2.0
Fruit vegetables 1.8.-15.10. 15
Root vegetables 1.8.-31.10. 2.0
Fruit 1.7.-15.10. 2.0
Berries 1.7.-15.10. 15

Table 3: Times of harvest and yields Y] (fresh weight) of the crops

consdered in FDMT: default values for Central European
conditions
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Plant Yield or leaf areaindex (LAI)
Pasture Date 11 153. 155. 31.10. 111
Yidd 001 0.05 15 15 0.05
Pasture Date 11 153. 17 31.10. 111
(extensive) | Yidd 001 005 15 15 0.05
Lawn Date 11 153 155. 31.10. 111
Yidd 001 0.05 0.5 0.5 0.05
Winter Date 11 204 10.6. 58. 6.8. 25.10. 3112,
wheat LAI 0.1 1 7 1 0 0 0.1
Spring wheat | Date 154. 206. 15.8. 16.8.
LAI 0 6 1 0
Winter Date 11 14 25.5. 15.7. 16.7. 5.10. 31.12.
barley LAI 01 1 6 1 0 0 0.1
Spring barley | Date 154. 156. 5.8. 6.8.
LAI 0 5 1 0
Oats Date 154. 206. 10.8. 118.
LAI 0 5 1 0
Rye Date 11 203 205. 18. 28. 15.10. 3112,
LAI 01 1 6 1 0 0 0.1
Maize Date 155. 206. 18. 15.10. 16.10.
LAI 0 1 5 4 0
Beet Date 105. 206. 18. 111 211
LAI 0 1 4 3 0
Potatoes Date 205. 17 18. 15.9.
LAI 0 4 4 0
Root veg., | Date 154. 17. 1.10. 111
fruit veg., LAI 0 5 5 0
fruit, berries

Table4: Yield of pasture grass (kgm2 f.w.) and leaf area indices
(all other plants; nf x nm? as function of the time of the year
(between the given values linear interpolation is applied) for the
plants considered in FDMT: default values for Central European
conditions
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Month Dilution rate (¢ 1) Haf-life (d)
January - February 0.0 -
March 7.70x10°2 9
April 2.89x10°2 24
May 3.47x10°2 20
June 3.47x10°2 20
Jly 3.47x10°2 20
August 3.47x10°2 20
September 2.31x10°2 30
October 1.73x10°2 40
November - December 0.0 -

Table5: Season dependent growth dilution rates| p and according
half-livesfor grass. default valuesfor Central European conditions
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Pant Trandocation factor
Winter wheat Dt 150 95 55 30 0
T(Dt) (O 0005 0.1 0.1 0.075
Spring wheat Dt 120 80 50 30 0
TODY) |0 0005 01 01 0075
Winter barley Dt 150 75 50 25 0
TODY) |0 001 01 01 0075
Spring barley, Dt 110 75 50 25 0
oats T(D) |0 001 01 0.1 0.075
Rye Dt 150 90 65 30 0
T(Dt) |0 001 01 0.1 0.075
Corn cabs Dt 155 115 85 45 0
T(Dt) |0 001 01 0.1 0.02
Beet Dt 174 122 91 0
TMDt) |0 002 015 015
Potatoes Dt 128 72 55 0
T(DY) |0 015 015 O
Root veg. Dt 183 122 14 0
T(Dt) (O 0.1 0.1 0.02
Fruit veg. Dt 167 106 14 0
TODY) |0 01 01 002
Fruit Dt 183 106 14 0
TODY) |0 01 01 002
Berries Dt 184 183 14 0
TD) |0 0.1 0.1 0.02

Table6: Trandocation factors Tj(Dt) for mobile elements as
function of thetimeDt (d) before harvest.
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Pant Trandocation factor
Wheat & Dt 80 55 40 20 0
T(Dt) |0 0.002 0.005 002 0.075
Barley & oats Dt 80 50 40 20 0
T(D) |0 0.002 0.005 002 0.075
Rye Dt 100 75 40 20 0
T(Dt) |0 0.002 0.005 002 0.075
Corn cabs Dt 85 0
T(Dt) |0 0.02
Potatoes, beet no trandocation
Root veg. no trandocation
Fruit veg. Dt 150 30 0
T(Dt) (O 0.005 0.02
Fruit, berries Dt 150 30 0
T(D) |0 0.005 0.02

awinter and spring varieties

Table7: Trandocation factors T;(Dt) for immobile elements as
function of the timeDt (d) before harvest.

Transfer factor soil-plant (Bq kg! plant f.w. per Bq kg?! soil d.w.)

Plant Ag Ba Ce Cm Co Cr Cs Fe I
Grass 8102 [3102 |2103 |2104 |8102 (4103 |5102 |2:103 |1-101
Mazeslage |12.101|5102 |3103 |2105 |4103 |6103 |2:102 |3103 |1101
Concobs | 12101|5102 |3103 |2:105 |4103 |6103 [1102 |3103 |1-101
Potatoes | 25102|4103 |1103 |1104 | 7103 [3103 [1102 |6104 |1-101
Beet 25102(4103 |1103 |1104 |7-103 |3103 |5103 |6:104 |1-101
Beetleaves |25102(4103 |1-103 | 1104 |7-103 |3103 |3102 |6104 |1101
Ceredls 85102|1:102 |3103 |2:105 |3103 |1102 |2:102 |2:103 |1:101
Lesfy 4102 |2:102 |1103 |1104 |1102 [2:103 (2102 [1-103 |1-101
vegetables

Root 1102 (2103 |4104 [1104 |7-103 |1-103 |1:102 |3104 |1-101
vegetables

Fruit 1102 (2103 |4104 1104 |4103 |1-103 |1-102 |3104 |1-101
vegetables

Fruit 1102 |2:103 |4104 |1104 |4103 |1:103 |2102 |3104 [1-101
Berries 1102 |2:103 |4104 |1104 |4103 |1:103 |2:102 |3104 |1-101
K4 (gcm?) 60 900 1000 100
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Table 8. Transfer factors soil-plant TF; and distribution coefficients
K4 : default values for Central European conditions

Transfer factor soil-plant (Bg kg plant f.w. per Bq kgt soil d.w.)
Pant Mn Mo Nb Pu Ru S Te Zn Zr
Grass 8101 | 5102 | 4103 | 21104 | 22102 | 5101 | 5103 | 2101 | 4104
Mazeslage | 6102 | 8102 | 6103 | 21103 | 1102 | 3101 | 1-102 | 2101 | 6104
Corn cobs 6-:102 | 8102 | 6103 | 2103 | 1-102 | 2:101 | 1-102 | 2101 | 6104
Potatoes 2102 | 2:102 | 1108 | 1104 | 1102 | 5102 | 1108 | 1101 | 1-104
Beet 2102 | 22102 | 1-103 | 1-104 | 1-102 | 4101 | 1-103 | 1-101 | 1-104
Beetleaves | 2.102 | 2102 | 1103 | 2103 | 1102 | 8101 | 1108 | 1-101 | 1-104
Cereals 2101 | 5102 | 4103 | 1104 | 1102 | 2:101 | 3-103 | 9101 | 4104
Ledfy 8102 | 6103 | 21103 | 1104 | 1102 | 4101 | 3103 | 21102 | 2104
vegetables
Root 2102 | 6103 | 5104 | 1104 | 1102 | 3101 | 4104 | 1-101 | 510°
vegetables
Fruit 3102 | 6103 | 5104 | 11104 | 1102 | 2101 | 4104 | 6:102 | 510°
vegetables
Fruit 3102 | 6103 | 5104 | 11104 | 1-102 | 1-101 | 4104 | 6-:102 | 510°
Berries 3102 | 6103 | 5104 | 11104 | 1-102 | 1101 | 4104 | 6-:102 | 510°
Kq (g cmd) 70 400 | 1000 | 1000 | 100 100 40 1000
Table 8 (continued)
Animd Feedstuff Intake rate
(kg d-1 fresh weight)

Lactating cow grass 702

Lactating sheep | grass 9a

Lactating goat grass 132

Bedf cattle maize Slage 28

Cdf milk subdtitute 2.9

Fg winter barley 3.0

Lamb grass (extensve) 5a

Hen, chicken winter wheet 0.09

Roe deer grass (extensive) 4a

avalues given are for the vegetation period; during the winter
an equivalent dry matter intake with hay or silageis assumed
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Table 9: Feeding diets I for animals. default values for Central
European conditions.

Animd
product Transfer factor feed-anima product (d I'1, d kg1)
Ag Ba Ce Cm Co Cr Cs Fe |
Covmik | 2104 | 5104 | 2105 | 1-106 | 2104 | 1105 | 31083 | 2104 | 3103
Sheepmilk | 25103 | 5103 | 2104 | 1105 | 21103 | 1104 | 6102 | 2:103 | 5101
Goamilk | 25103 | 5103 | 2104 | 1105 | 2103 | 1104 | 6102 | 2103 | 5101
Beef (cow) | 1.103 | 2104 | 8104 | 1104 | 21104 | 6103 | 1102 | 21102 | 1103
Beef (bul) | 1.203 | 2104 | 8104 | 11104 | 2104 | 6103 | 4102 | 2102 | 1103
Ved 3103 | 6104 | 2103 | 3104 | 6104 | 2102 | 35101 | 6102 | 3103
Pork 5103 | 1103 | 4103 | 3104 | 1103 | 3102 | 4101 | 1101 | 3103
Lamb 11102 | 21103 | 8103 | 1103 | 21103 | 6102 | 5101 | 2110 | 1102
Roedeer | 1.102 | 2103 | 8103 | 1103 | 2103 | 6102 | 5101 | 2110 | 1102
Chicken 5101 | 11102 | 1102 | 2104 2.0 5101 4.5 15 1101
Egos 5101 | 910! | 5103 | 5103 | 3101 | 5101 | 3101 | 1.3 2.8
Table 10: Transfer factorsfeed-animal products TFyused in FDMT
Animd
product Transfer factor feed-animd product (d I'1, d kg1)
Mn Mo Nb Pu Ru S Te Zn Zr
Covmilk 11.304 |2103 [4107 |6105 [1104 |2103 |5104 [3103 |6107
Sheepmilk 1103 |1102 |6106 |4104 |1103 14102 (4103 |3102 |6106
Goamik 11108 |1102 |6106 [4104 |1103 |14102 |4103 |3102 |610°6
Beef (cow) |5.104 [1-103 |[3107 [6105 |[1103 [3104 |7-103 [2:102 |1:106
Beef (ul) 5104 [1108 |3107 |6105 |1-103 [3104 |7:108 |2:102 |1-106
Ved 2103 [3103 |1106 |2:104 |2103 |2103 |[2102 |6102 |3106
Pork 4103 |5103 |2:106 |3104 |5103 [2103 |3102 |1101 |5106
Lamb 5103 [2:102 |3106 |7:104 |1102 |3103 |7:102 |2101 |1-105
Roedeer 5103 [2102 |[3106 [9104 1102 [3103 |7-102 [2:101 |1105
Chicken 5-10-2 21101 3104 |2-104 |7103 |4-102 6101 |6.5 6-10-5
oS 7102  |9101 |1103 |7103 |6103 [2101 |O 26 | 2104
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Element | Product 2 & Th1 & Th2
(d (d

Ag milk 0.1 3 0.9 60
meat 1.0 60
chicken 0.7 3 0.3 100
€0gs 1.0 3

Ba milk 0.9 3 0.1 100
meat 0.2 10 0.8 100
chicken 0.5 3 0.5 100
€ygs 0.5 2 0.5 20

Ce milk 0.5 1 0.5 20
mesat, chicken 1.0 4000
€ygs 1.0 3

Cm milk, mesat 1.0 7000
chicken, eggs 1.0 1

Co milk 0.8 2 0.2 400
meat 0.1 40 0.9 800
chicken 0.5 10 0.5 200
€ygs 1.0 3

Cr milk 0.1 6 0.9 80
mesat, chicken 0.1 5 0.9 80
€ygs 1.0 3

Cs milk 0.8 15 0.2 15
beef (cow),| 1.0 30
ved
beef (bull) 1.0 50
pork 1.0 35
lamb, roe deer,| 1.0 20
chicken
€ygs 1.0 3

Fe milk, meet,| 1.0 2000
chicken
€ygs 1.0 3

I milk, eggs 1.0 0.7
mest, chicken 1.0 7.5

Mn milk, meet,| 0.4 40 0.6 700
chicken
€ygs 1.0 3

@meat stands for pork, beef, veal, lamb, roe deer
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Table 11: Biological halflifes T,,; according to the biological transfer
ratesl , ,; and their contribution fractionsay,; asapplied in FDMT

Element | Product 2 a | Tpa g | Tp2
(d) (d)
Mo milk 0.9 40 0.1 2000
mest, chicken 1.0 50
€ggs 1.0 3
Nb milk 1.0 1
meat, chicken | 0.02 4 0.98 200
€ggs 1.0 3
Pu milk, mest 1.0 7000
chicken, eggs 1.0 25
Ru milk, medt,| 0.1 30 0.9 1000
chicken
€0gs 1.0 3
Sr milk 0.9 3 0.1 100
mest 0.2 10 0.8 100
chicken 0.5 3 0.5 100
€gos 0.5 2 0.5 20
Te milk 1.0 1
mesat, chicken 0.1 20 0.9 5000
€gos 1.0 3
Zn milk 0.3 4 0.7 200
mest 1.0 700
chicken 0.1 10 0.9 100
€ngs 1.0 3
Zr milk 1.0 1
medt, chicken 1.0 8000
€ngs 1.0 3

amesat stands for pork, beef, ved, lamb, roe deer

Table 11 (continued)
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Element

Raw Product | Processed Ag, Ba Cs I Pu | RuCm| S
Product Co, Cr,
Fe, Mo
Whest Whest flour 0.5 0.5 0.5 0.5 0.2 0.5 0.5
Wheat bran 3.0 3.0 3.0 3.0 4.0 3.0 3.0
Rye Ryeflour 0.5 0.5 0.6 0.5 0.2 0.5 0.5
Rye bran 3.0 3.0 2.7 3.0 4.0 3.0 35
Spring barley | Beer 0.1 0.04 0.1 0.1 004 | 004 | 0.04
Brewing residues 0.1 0.25 0.1 0.1 025 | 025 | 0.25
Winter Didillery resdues | 0.3 0.3 0.3 0.3 0.3 0.3 0.3
wheat
Potatoes Potatoes, peeled 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Vegetablesa | Vegetablesa 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Fruit, berries | Fruit and berries 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Milk Butter 1.0 1.0 0.2 0.5 1.0 1.0 0.2
(cow) Cream (30% fat) 1.0 1.0 0.7 0.7 1.0 1.0 0.4
Skim milk 1.0 1.0 1.04 1.0 1.0 1.0 1.1
Cheese (rennet) 1.0 1.0 0.6 0.6 1.0 1.0 6.0
Cheese (acid) 1.0 1.0 0.6 14 1.0 1.0 0.8
Whey (rennet) 1.0 1.0 1.05 | 1.05 1.0 1.0 0.4
Whey (acid) 1.0 1.0 1.05 | 0.95 1.0 1.0 1.04
Condensed milk 2.7 2.7 2.7 2.7 2.7 2.7 2.7
Milk subdtitute 8.0 9.3 8.7 9.4 8.0 8.0 9.3

aRoat, fruit, and leafy vegetables
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Product(s) Storage time (d)
Cereals and cered products 45
Brewing resdues 60
Didtillery resdues 45
Maize and beset leaves 0
Corn cobs 45
Potatoes and beet 7
Leafy vegetables 1
Root vegetables 7
Fruit vegetables 2
Fruit and berries 2
Milk 1
Butter 3
Cream 2
Condensed milk 7
Skim milk 1
Cheese (rennet coagulation) 30
Cheese (acid coagulation) 7
Whey 2
Milk subgtitute 15
Beef 14
Pork, veal, roe deer 2
Chicken, lamb 7
Egos 2
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Consumption rates (g d1)
Foodstuff for age group
la 5a 10a | 15a | adults

Spring wheset, whole grain 0.7 1.4 1.8 2.0 2.6
Spring whedt, flour 3.9 8.1 10 12 15
Winter whest, whole grain 6.0 13 16 18 23
Winter whest, flour 35 73 91 100 | 130
Rye, whole grain 2.2 4.8 6.0 6.9 8.7
Rye, flour 9.3 19 24 28 35
Oats 2.9 3.1 3.9 4.4 5.6
Potatoes 45 35 60 83 160
Leafy vegetables 58 74 79 86 94
Root vegetables 21 24 29 33 33
Fruit vegetables 12 36 41 46 47
Fruit 150 72 91 100 | 120
Berries 0 10 12 14 14
Milk 560 140 180 | 210 | 230
Condensed milk 0 11 14 16 18
Cream 0 9.6 13 14 16
Butter 0 6.1 9.5 12 18
Cheese (rennet) 0 10 14 19 26
Cheese (acid) 0 6.6 8.9 12 17
Beef (cow) 1.5 18 19 23 27
Beef (cattle) 3.0 35 38 46 55
Ved 0.2 1.4 15 1.8 2.2
Pork 3.9 72 78 90 108
Chicken 1.5 11 12 14 17
Roe deer 0 1.1 1.2 1.3 1.7
Eggs 5.0 18 25 36 43
Beer 0 0 12 130 | 610

Table 14: Age-dependent German consumption rates V, as applied
asdefault in FDMT

draft - 176 - 28.07.00



Age group (years) nhaation rate (M3 hrl)
1 0.18
5 0.42
10 0.60
15 0.90
Adults 1.2

Table 15: Inhalation rates (corresponding to light corporeal activity)
used for estimation of inhalation dosesin FDMT.
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