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5. Progress of Work in the FY1993 on the Subject-2 

1. Introduction 

Concerning the Subject-2: "Study on the Validation of Assessment Models 
used in an Environmental Consequence Assessment Methodology for Nuclear 
Accidents", this document describes progress of work in the Fiscal Year 1993 
(from April of 1993 to February of 1994) and a working plan for the remaining 
period of the Fiscal Year 1993 (from February to March, 1994). Summaries of the 
progress are given in Appendix I. These are copies of OHPs which were used for 
the presentation at the second steering conference. 

The progress of work carried out by JAERI in the FY 1993 are: 
(1) Analysis of data handed over from CHECIR, and 
(2) Development of data bases. 

In the remaining period of the FY 1993, Dr. Ponomarev of CHECIR will visit 
JAERI to work with scientists of JAERI from 5th to 19th of March, 1994. We will 
carry out analysis of data, development of data bases and, if possible, calculations 
by using the OSCAAR code system. 

2. Data to be prepared for the Subject-2 

Various kinds of data must be prepared for the implementation of the 
S ubject-2. These are: 

(1) Site-specific input data for OSCAAR 
a) Source terms 
b) Meteorological data 
c) Topographic data 
d) Demographic data 
e) Agricultural data 
f) Protective measure information 

(2) Data for comparisons to model predictions 
a) Ground-level concentration of radionuclides in the air 
b) Soil contamination with radionuclides 
c) Gamma ray dose rates 
d) Feed and food contamination with radionuclides 
e) Body and tyroid contents of radionuclides 

So far, the following data have been handed over from CHECIR to JAERI. 
i) Source terms, 
ii) Meteorological data, 
iii) Topographic data, 
iv) Layer-to-layer spectrometry analysis of soil samples, and 
v) Gamma ray dose rates. 

Some of these data were installed into a data base management system, and 
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the data were analyzed in order to confirm whether these data can be used for the 
Subject-2. 

3. Analysis of data handed over from CHEC1R 

(1) Site-specific input data for OSCAAR 

a) Source terms 

Data of source terms were sent by E-mail from Drs. Rybalko and Ponomarev 
on December 4, 1993. The data include: radionuclide composition of the core at 
the time of the accident, dynamics of the release and trace shaping during the 
accident, total radioactivity and radionuclide composition of the release, dose 
rates and the amount of fallout in several locations at the accident, ratio of 
radionuclide activity to Zr-95 activity in the release, height of the release, and 
wind directions at the accident. Unfortunately, all of tables and figures 
included in the E-mail cannot be read. 

b) Meteorological data 

Data lists of meteorological data were sent by a worldwide express mail 
(DHL) from Drs. Pokutny and Ponomarev on November 5, 1993. Several data 
bases were also sent by E-mail from Drs. Rybalko, Ponomarev, Khodorovski and 
Proskura in November and December, 1993. The data were routinely measured 
at six meteorological stations around the Chernobyl reactor by a national 
organization. Indications stored in the data bases are: date and time, 
temperature in air and soil, cloud amount of upper and lower layers, wind 
velocity, wind direction, precipitation, and absolute moisture. The data were 
measured every three hours from 0 hour, April 26 until 21 hour, June 30, 1986. 
Those data do not include the direct information on atmospheric stability. A 
scientist of JAERI is now considering the way of determining the atmospheric 
stability class with data of wind speed and cloud cover. 

c) Topographic data 

Three maps of the 30 km zone were handed over by Drs. Proskura and 
Ponomarev in March, 1993. These are one original map printed in Russian and 
two maps drawn in English by a X-Y plotter. The two maps drawn in English 
are those with and without measuring points of soil samples. Two kinds of data 
bases, stored in a diskette, for printing out the maps drawn by a X-Y plotter 
were also handed over by Dr. Ponomarev in March, 1993. One is a DWG format 
for drawing presentation of the AutoCAD system, and the other is a DXF format 
for graphic information exchange. 

There is no AutoCAD system in JAERI. Therefore, an attempt was done to 
analyze the topographic data by using a graphic software of DESIGNER, which 
can treat with the data of a DXF format. At first, the data could not be imported 
into this software. Mr. Taniguchi of TAISEI Corporation helped to re-produce 
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a file of a DXF format by the AutoCAD system which he has. Finally we 
succeeded in the importation of the new file into DESIGNER. 

(2) Data for comparisons to model predictions 

a) Layer-bo-layer spectrometry analysis of soil samples 

A data base, stored in a diskette, for layer-to-layer spectrometry analysis 
of soil samples was handed over by Dr. Rybalko in October, 1992. The data base 
consists of 4716 records and has 24292 measurements in all. Indications stored 
in the data base are: the number of measuring points, the number of soil layers, 
dates of measurements, coordinates X and Y of measuring points, radioactivity, 
and errors in radioactivity. Radionuclides which were detected in the 
measurements are: Co-60, Ru-106, Ag-110, Sb-125, Cs-134, Cs-137, Ce-144, Eu-
154 and Eu-155. The data for five soil layers were measured at 315 points 
within the 30 km zone on 1st of December, 1990. 

The data were analyzed and printed out by using a graphic software of 
DeltaGraph Professional v2.0.2. In using this software at a Macintosh computer, 
a dBASE-III format of the data base had to be converted to a text one. 
Preliminary results of this analysis have been handed over to several persons 
at CHECIR in March, 1993. 

b) Gamma ray dose rates 

A data base, stored in a diskette, for gamma ray dose rates was handed 
over by Dr. Ponomarev in March, 1993. The data base consists of 1235 records 
but the data base has not completed yet. Indications stored in the data base 
are: dates of measurements, gamma ray dose rates, Russian and English names 
of measuring points, coordinates X and Y of measuring points. Gamma ray dose 
rates were measured at thirty points within the 30 km zone between 25th of 
May, 1986 and 22nd of August, 1987. 

(3) Others 

Four materials written in Russian were handed over by Drs. Proskura, 
Rybalko and Koval. The translation of these materials into Japanese was 
entrusted to JICST (The Japan Information Center of Science and Technology). 
The translation was completed on 9th of February, 1994. Unfortunately, one of 
the materials, which is considered to be important, was impossible to translate 
because of the bad copy condition. The data included in these materials will be 
analyzed during the remaining period of the FY 1993 in cooperation with Dr. 
Ponomarev who will visit JAERI in March, 1994. 

4. Development of data bases 

Among the data handed over from CHECIR to JAERI so far, the following data 
were installed into a data base management system (DBMS) which was developed 
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in the FY 1992. 
i) Topographic data, 
ii) Layer-to-layer spectrometry analysis of soil samples, and 
iii) Gamma ray dose rates. 

As written in the above section, the data stored in these data bases were 
analyzed by using the DBMS in order to examine whether these data can be used 
for the Subject-2. The DBMS and application software, which were developed in 
the DOS/V machine of JAERI, could be also verified through the analysis of data 
handed over from CHECIR. JAERI sent questionnaire on the data to CHECIR and 
was given answers from Dr. Ponomarev. 

5. Working plan for the remaining period of the FY 1993 

Dr. Ponomarev will visit JAERI to work with scientists of JAERI from 5th to 
19th of March, 1994. We will install the data he brings and carry out the analysis 
of data. JAERI has tried to contact several times with Dr. Ponomarev by fax and 
E-mail to discuss the details of our work. However, this has not succeeded yet 
because of the bad condition of communication systems between CHECIR and JAERI. 

The following tasks are to be done with respect to dose calculations using the 
OSCAAR code system. 

i) Analysis of dynamics of radionuclide releases 
ii) Analysis of the heating energy and resultant plume rise of releases 
iii) Preparation of a surface meteorological data file in OSCAAR system 
iv) Preparation of an upper air meteorological data file in OSCAAR system 
v) Preparation of population and agricultural distribution data files in OSCAAR 
system 
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Working Plan for the FY 1994 on the Subject-2 

1. Introduction 

This document describes a working plan for the Fiscal Year 1994 (from April 
of 1994 to March of 1995) on the Subject-2. Summaries of the working plan are 
given in Appendix II. These are copies of OHPs which were used for the 
presentation at the second steering conference. 

As explained in the progress of work in the FY 1993, various kinds of data 
must be prepared for the implementation of the Subject-2. Among them, the 
following data have not been available yet. 

(1) Site-specific input data fc~ OSCAAR 

a) Topographic data 
- Use of land in the 30 km zone 

b) Demographic data 
- Distribution of population in the 30 km zone 

(if possible, distribution in the former USSR) 
- Consumption rates of each foodstuff 

c) Agricultural data 
- Distribution of food production in the 30 km zone 

(if possible, distribution in the former USSR) 
- Average farming practice for each foodstuff 
- Distribution of land area on which crops are grown in the 30 km zone 
- Distribution of the number of cattle in the 30 km zone 
- Delay tune between harvest or collection and consumption 

d) Protective measure information 
- Evacuation and sheltering 
- Impoundment of contaminated foodstuffs 
- Land interdiction 

(2) Data for comparisons to model predictions 

a) Data for the Task I 
- Several sets of the following data which were temporally measured at the 
same location after the accident 

• Soil contamination with radionuclides 
Gamma ray dose rates 
Feed and food contamination with radionuclides 

• Body and thyroid contents of radionuclides 

Because the availability of the data was insufficient for the implementation 
of the Subject-2, dose calculations by using the OSCAAR code system have not 
been started yet. 
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2. Working Plan for the FY 1994 

Also in the FY 1994, JAERI will continue to make great efforts to obtain the 
above data for the Subject-2. If sufficient data are available, dose calculations 
by using the OSCAAR code system will be performed in the future. 

Considering the availability of the data handed over from CHECIR to JAERI 
so far, there is a possibility that the following two tasks on model validation can 
be carried out in the FY 1994. 

(1) Environmental contamination in the early stage 
(Task II of the Subject-2 in the Agreement) 

The main input data for this task are the amount of releases of 
radionuclides (source terms) during the accident at Chernobyl. The aim of this 
task is to predict environmental contamination with radionuclides (especially, 
Cs-137) around Chernobyl in the early stage from the source term information 
by using atmospheric dispersion and deposition models. Measured data of 
radionuclide concentrations in soil (if possible, air concentrations and gamma 
ray dose rates) will be used to evaluate the performance of model predictions. 
To successfully perform this task, the additional data are needed for spatial and 
temporal distributions of air concentration and deposition of radionuclides in 
the former USSR. 

(2) Migration of radionuclides into soil 

The aim of this task is to predict migration of radionuclides into soil. This 
task starts with measured data of radionuclide deposition onto the ground. The 
comparison between model predictions and measurements of ? lyer-to-layer 
concentrations of radionuclides in soil samples will be made to evaluate the 
performance of a model for predicting migration of radionuclides into soil. The 
following data will be additionally needed to carry out this task. 

a) Precipitation and evaporation 
- Measurements around the Chernobyl site 
- Monthly averaged data from the accident up to now 

b) Soil contamination with radionuclides 
- Spatial distributions of the data in the 30 km zone 
- Same kind of data but measured in 1991 
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ANNEX 

Sunmary of 

Progress of Work in the FY 1993 on the subject-2 

(OHP figures for oral presentation) 
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Progress of Work in the FY 1993 

Title of the project 
Subject-2; Study on the Validation of Assessment Models 

used in an Environmental Consequence Assessment 
Methodology for Nuclear Accidents 

Progress of work 
- From April of 1993 to February of 1994 

• Analysis of data handed over from CHECIR 
• Development of data bases 

- From February to March, 1994 
• Visit of Dr. Ponomarev to JAERI in March 5-19, 1994 
• Analysis of data, development of data bases, 

if possible, calculations by the OSCAAR code system 

Data to be Prepared for the Subject-2 

Site-specific input data for OSCAAR 
- Source terms (+) 
- Meteorological data (+) 
- Topographic data (+) 
- Demographic data 
- Agricultural data 
- Protective measure information 

Data for comparisons to model predictions 
- Ground-level concentration of radionuclides in the air 
- Soil contamination with radionuclides (+) 
- Gamma ray dose rates (+) 
- Feed and food contamination with radionuclides 
- Body and thyroid contents of radionuclides 
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Analysis of Data Handed over from CHECIR (1) 

Source terms 
- Radionuclide composition of the core at the accident 
- Dynamics of the release during the accident 
- Total radioactivity and nuclide composition of the release 
- Other information 

Meteorological data 
- Kind; Routine measurements by a national organization 
- 7 indications; Date and time, Temperature in air and soil, 

Cloud amount of upper and lower layers, 
Wind velocity, Wind direction, Precipitation, 
Absolute moisture 

- Contents; Every 3 hours from April 26 until June 30, 1986, 
6 meteorological stations around Chernobyl 

Analysis of Data Handed over from CHECIR (2) 

Topographic data 
- 3 maps of the 30 km zone 

• 1 original map printed in Russian 
• 2 maps drawn in English by a X-Y plotter 

with and without measuring points of soil samples 
- 2 data bases for a X-Y plotter 

• DWG format (for drawing presentation of AutoCAD) 
• DXF format (for graphic information exchange) 

Analysis of data 
- Graphic software; DESIGNER 
- Re-production of a file of a DXF format 

• AutoCAD system of TAISEI Corporation 
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Analysis of Data Handed over from CHECIR (3) 

Layer-to-layer spectrometry analysis of soil samples 
- Volume; 4716 records and 24292 measurements 
- 7 indications; Number of measuring point, Number of soil layer, 

Date of measurement, Coordinates X and Y, 
Radioactivity, Error in radioactivity 

- 9 radionuclides; 60Co, 106Ru, l10Ag, 12iSb, 134Cs, 137Cs, 
144Ce, 154Eu(

 155Eu 
- Contents; Data for 5 soil layers, 315 measuring points, 

Measured on December 1, 1990 

Analysis of data 
- Graphic software; DeltaGraph Professional v2.0.2 

at a Macintosh computer 
- Conversion of a file format 

• dBASE-lll format -* Text format 

Analysis of Data Handed over from CHECIR (4) 

Gamma ray dose rates 
- Volume; 1235 records (not completed) 
- 6 indications; Date of measurement, Gamma ray dose rate, 

Russian and English names of measuring point, 
Coordinates X and Y of measuring point 

- Contents; Data at 30 points within the 30 km zone, 
70 days (from May 25, 1986 to August 22, 1987) 

Others 
- 4 materials written in Russian 
- Translation into Japanese 

• Entrusted to JICST and completed on February 9, 1994 
• Impossible to translate 1 important material 

- Analysis of data with Dr. Ponomarev during his stay at JAERI 
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Development of Data Bases 

Installation into DBMS 
- Topographic data 
- Layer-to-layer spectrometry analysis of soil samples 
- Gamma ray dose rates 

Working Plan for the Remaining period of the FY 1993 

Visit of Dr. Ponomarev to JAERI 
- From 5th to 19th of March, 1994 
- Tasks on dose calculations by the OSCAAR code system 

• Analysis of dynamics of radionuclide release 
• Analysis of heating energy and plume rise 
• Preparation of a surface meteorological data file 
• Preparation of an upper air meteorological data file 
• Preparation of population and agricultural data 
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Appendix II 

Summaries of 

Working Plan for the FY 1994 on the Subject-2 
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Working Plan for the FY 1994 on the Subject-2 

Insufficient data for the Subject-2 

- Site-specific input data for OSCAAR 
• Use of land in the 30 km zone 
• Demographic data 
• Agricultural data 
• Protective measure information 

- Data for comparisons to model predictions 
(Data for the Task I) 
• Soil contamination with radionuclides 
• Gamma ray dose rates 
• Feed and food contamination with radionuclides 
• Body and thyroid contents of radionuclides 

Working Plan for the FY 1994 

Acquisition of data 
- Continuation of making great efforts to obtain the data 

for the Subject-2 
- Dose calculations by the OSCAAR code system in the future 

if sufficient data are available 

Possibility of tasks 
- Consideration of the availability of the data handed over 

from CHECIR to JAERI so far 
- Possibility of 2 tasks on model validation 

• Environmental contamination in the early stage 
• Migration of radionuclides into soil 
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Task on Model Validation (1) 

Environmental contamination in the early stage 
- Objective 

• Prediction of environmental contamination with radionuclides 
(especially, Cs-137) around Chernobyl in the early stage 

- Model used 
• Atmospheric dispersion and deposition models 

- Starting points (Input into computer codes) 
• Source term information and meteorological data 

- End points (Comparison with observations) 
• Radionuclide concentrations in soil 

(if possible, air concentrations and gamma ray dose rates) 
- Additional data required 

• Air concentration and deposition in the former USSR 

Task on Model Validation (2) 

Migration of radionuclides into soil 
- Objective 

• Prediction of migration of radionuclides into soil 
- Model used 

• Model for predicting migration of radionuclides into soil 
- Starting points (Input into computer codes) 

• Radionuclide deposition onto the ground 
- End points (Comparison with observations) 

• Layer-to-layer concentrations of radionuclides in soil 
- Additional data required 

• Monthly averaged precipitation and evaporation 
• Soil contamination with radionuclides measured in 1991 
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