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(during the Fourth MODARIA Technical Meeting) 

 

Background 

The MODARIA Theme entitled “Remediation of Contaminated Areas” includes three areas of interest, i.e., 
Remediation strategies and decision aiding techniques (Working Group 1), Exposures in contaminated 
urban environments and effect of remedial measures (Working Group 2) and Application of models for 
assessing radiological impacts arising from NORM and radioactively contaminated legacy sites to support 
the management of remediation (Working Group 3). The Urban Environments Working Group (WG2) has 
continued with and built on the work done by the Urban Remediation Working Group of the EMRAS 
Programme and the Urban Areas Working Group of the EMRAS II Programme. In particular, WG2’s goal 
has been to test and improve the capabilities of models used in assessment of radioactive contamination in 
urban settings, including dispersion and deposition events, short and long term contaminant redistribution 
following deposition events and potential countermeasures or remediation efforts for reducing human 
exposures and doses. 

WG2 has planned and carried out several activities during the MODARIA Programme, including three 
modelling exercises. These WG2 activities include: 

(1) a review of models for assessment of public exposures from acute releases; 
(2) a modelling exercise applicable to contaminant transport inside an urban area; 
(3) a modelling exercise applicable to contaminant transport to urban areas from an external location; and 
(4) a modelling exercise applicable to redistribution and remediation of urban contamination.  

The WG discussed the progress made in each of these areas of activity during the November 2015 meeting, 
and plans were made to complete the group report. The WG also discussed possibilities for continued work 
in MODARIA II, which is expected to start in 2016. 

Working Group attendance 

The seventh meeting of WG2 took place at IAEA Headquarters in Vienna in conjunction with the Fourth 
Technical Meeting of the MODARIA programme, which was also the final Technical Meeting of the 
programme. Twenty-five participants from 18 countries participated in the meeting.1 The sessions were 
moderated by K. Thiessen, and T. Yankovich served as the IAEA’s Scientific Secretary. A list of the 
attending participants is provided below. 

___________________________________________________________________________ 
1 Over the four years of the MODARIA programme, 47 individuals from 28 countries participated in WG2; of these, approximately 
20 participated regularly. 
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Scope and objectives of the meeting 

The main objectives of the meeting were to discuss each of the four major WG activities and plans for 
completing the group report.  

Work performed 

The meeting time was spent discussing each of the modelling exercises and other activities of the WG, 
together with plans for completing the corresponding sections of the group report. Several participants 
provided presentations of modelling results for the WG's exercises and other topics of interest to WG2. 
Copies of the presentations will be made available on the meeting specific WG2 web page2. 

Outcomes of the Meeting 

WG2 participants discussed each of the WG's four major activities and made plans and schedules for the next 
steps for each. These activities are described below. 

(1) Contaminant transport inside an urban area 

This modelling exercise continued the “short-range” atmospheric transport exercise of the EMRAS II 
Programme. The exercise is based on additional field tests from the Czech Republic at a site called 
Kammena, involving dispersal of a radioisotope by a small explosion and measurement of a number of 
parameters and endpoints. Background information was prepared during the EMRAS II efforts by P. Kuca 
and J. Helebrant. J. Helebrant presented analyses of the modelling results for Tests 3–6. For the most recent 
predictions, participants were asked to predict deposition (Bq m-2), including results for a 1 km  × 1 km grid 
(for model intercomparison) and results for a 40 m × 60 m grid (for comparison with measurements). For the 
new tests (Tests 5 and 6), results from three participants (H. Walter, B.K. Tay, and S. Chouhan) were 
available for comparison with each other and with the measurements. J. Helebrant's analysis of the 
predictions for Tests 3–6 will be incorporated into the group report. 

H. Walter and L. Patryl presented a preliminary analysis of their results of applying the models LASAIR and 
CERES-CBRN-E to a hypothetical scenario based in Paris. The scenario provides useful information about 
the importance of buildings and street canyons. The intention is to widen the participation in this scenario 
within MODARIA II. 

At an earlier WG2 meeting, P. Kuca and J. Helebrant presented a new scenario undertaken at Boletice. Some 
of the data from this second scenario are not yet available, but there is interest among the participants in 
using the Boletice scenario description as the basis of a modelling exercise during MODARIA II. 

(2) Contaminant transport to urban areas from an external location 

This modelling exercise is applicable to situations such as nuclear power plant accidents (e.g. in the context 
of emergency preparedness), in which contamination from an accident site could be transported to urban 
areas. The exercise is based on the Šoštanj Thermal Power Plant in Slovenia, a challenging situation with 
complex terrain and meteorology. Tracer data (air concentrations) from a 3 week measuring campaign in 
1991 are available to permit validation of model predictions for selected locations. For other endpoints 
(e.g. additional locations, deposition at any location), it is a model intercomparison exercise. 

M.Z. Boznar and P. Mlakar have previously prepared a set of materials describing the overall situation and 
two test cases. The first test case consists of a 24 hour period in March and the second more complicated test 
case is a 2 day period in April. Calculations have been presented by M.Z. Boznar, S. Hettrich, L. Patryl, 
Z. Grsic, and F. Mancini. Required results for the first case (March) include: 

___________________________________________________________________________ 
2 https://gnssn.iaea.org/RTWS/modaria/Shared%20Documents/MODARIA%20Working%20Groups/MODARIA%20Working%20Group%202%20-
%20Urban%20Environments/7th%20WG2%20Meeting%20(4th%20TM,%209-13%20November%202015) 
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 Time series of ground level SO2 concentration for Veliki Vrh station (µg/m3) for any times chosen by 
modeller but preferably including 12 noon. If possible equivalent time series for all cells within the 
neighbouring 5 by 5 grid of cells; 

 12 noon plume rise (and also as time series of calculations if possible), from bottom of stack to middle 
of the plume (m); and 

 The predicted wind field at effective release height (include picture and numeric results on fully 
defined data grid) (degrees and m/s). 

The required results for the second (April) case are the same as for the first case, but time series were 
requested for all stations, and plume rises and wind fields were requested for both stacks. 

Draft material for the group report is being prepared. This material will include possible explanations for 
discrepancies between the modelling results and the available measurements or for differences between 
predictions from different models. Both test cases, particularly the second one, have proven to be very 
challenging for all the modellers. 

(3) Urban contamination and remediation 

The WG has developed a modelling exercise focused specifically on urban contamination and remediation. 
S. Takahara presented a summary of the scenario and a data set collected by JAEA, based on monitoring data 
in an area of Japan evacuated following the Fukushima accident and on information about experimental 
decontamination efforts and people's behaviour patterns. S. Takahara and T. Charnock have presented 
preliminary calculations. Given the short time available during MODARIA and the small number of 
contributors it was agreed to keep the initial calculations simple, with the aim of expanding the scenario and 
including more participants during MODARIA II. 

The required results for the initial phase of modelling are: 

 Ambient effective external dose rate in each land use as defined in the scenario document on 15th 
March for ten years, 2011–2021 (mSv/h) assuming no decontamination. 

 Annual effective external dose for ten years (15th March–15th March, 2011–2021), for each category 
of person as defined in the scenario (mSv) assuming no decontamination. 

Initial results for the exercise will be described in the group report. During the next phase of modelling 
(during MODARIA II), participants will be asked to repeat the calculations assuming various 
decontamination options. 

(4) Review of models for assessment of public exposures from acute releases 

This activity was identified during the November 2012 meeting as an area of great interest to many WG2 
participants. The goal has been to provide a review and comparison of models (computer codes) for 
predicting transport of radioactive contaminants to urban environments, especially atmospheric dispersion, 
deposition and environmental transport for situations such as an accident at a nuclear power plant. Although 
the review is not exhaustive, it includes key models in use today (or still named in national regulations), their 
capabilities and requirements (computational and in terms of necessary input data), intended uses and other 
important features. The intent is not to provide an evaluation of which model is “best”, but to provide 
information that can help a participant to select the most appropriate model for his or her own situation. 

An initial version of the review (prepared by A. Shroads of SC&A Inc., in the USA) was presented at the 
June 2013 meeting. The format is an Excel® workbook with a separate page (worksheet) for each model and 
a table comparing major features or attributes of all the included models. Additional models have been added 
since the initial version was prepared. The latest version of the workbook (November 2015) contains 
information on 26 models and is available on the WG's shared website. Selected material (the most important 
models and features in the context of this WG) will be included in the group report.  
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(5) Other activities 

The WG discussed the format and content of the WG report and revised the preliminary outline (attached 
below). Remaining materials are to be submitted by the end of 2015. Preparation of the group report is 
expected to be completed early in 2016. 

The WG also discussed plans for continuation of their activities in the IAEA's new model testing 
programme, MODARIA II, which will begin in late 2016. During a plenary session devoted to discussion of 
possible plans for MODARIA II, K. Thiessen presented several areas of interest, including areas addressed 
during MODARIA by WG2 for which further work would be useful, as well as areas of interest for urban 
modelling that were not addressed by WG2 or previous urban WGs. Further development of MODARIA 
exercises could include a continuation of the Šoštanj scenario or other atmospheric dispersion exercises, 
further work with RDD exercises, and continuation of the Fukushima exercise. For Šoštanj, a third case and 
possibly more could be extracted from the available data, and there has been a suggestion that one such case 
be conducted as a blind test. The WG has also discussed other possible data sets that might be used. For 
RDD exercises, additional work on the existing Czech experiments, particularly Boletice, should continue. In 
addition, the Paris scenario that H. Walter and L. Patryl have developed could also be expanded to more 
participants. The Fukushima remediation scenario was established late in the MODARIA programme, with 
the expectation that work would continue into MODARIA II. New areas of work that have been suggested 
for MODARIA II include modelling of sewer systems, indoor contamination (indoor dispersion), building 
effects, potential impacts on aircraft of radiological emergencies, and forecasting (as part of emergency 
preparedness). 

(6) Tasks 

For all activities, participants are asked to send all materials to the relevant people by the end of 2015: short-
range scenario, to J. Helebrant; Šoštanj scenario, to M.Z. Boznar; Fukushima scenario, to S. Takahara; model 
review, to K. Thiessen. For the modelling exercises, each participant in the exercise is asked to send a model 
description, key parameter values used in the exercise, the model results, an evaluation of the results, any 
changes (e.g. to approach or to parameter values) that were tried or that would be recommended, any 
conclusions and recommendations about the participant's results, and general conclusions and 
recommendations about the exercise. The main part of the report (outline provided below) will include 
summaries of each modelling exercise and of the model review. Additional material, including reports from 
individual modellers, will be included in appendices to the report. 

Next Meetings 

This was the last meeting of WG2, as the Fourth MODARIA Technical Meeting was the final meeting of the 
MODARIA Programme. 

The First Technical Meeting of the MODARIA II Programme is scheduled for 31 October to 4 November 
2016 at the IAEA Headquarters in Vienna. 
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Report structure 

Overall introduction 

Short Range Section 

1. Introduction 
Discussion of validation vs. operational use of models etc.  

2. Kamenna Scenario Summary 
3. Models (brief description of each, refer to appendices if necessary) 
 URD – B.K. Tay 
 LASAIR – H. Walter 
 ADDAM – S. Chouhan 

 CERES CBRN-E – L. Patryl 

4. Modelling results and analysis 
Final results – all modellers  

Data processing  

Analysis  

5. Paris scenario  
Description 
Models and results 

6. Conclusions/recommendations  

Sostanj scenario 

1. Introduction  
2. Sostanj Scenario Summary  
3. Models (brief description of each, refer to appendices if necessary) 

LASAIR  - S. Hettrich 
ARTM - S. Hettrich 
CERES - L. Patryl 
SPRAY - M.Z. Boznar 
NFS-Vinca - Z. Grsic 
RASCAL - F. Mancini 

4. Modelling results and analysis 
Final results – all modellers  

Data processing  

Analysis  

5. Conclusions/recommendations  
Met resolution requirements  

Fukushima scenario 

1. Introduction   
2. Fukushima scenario summary  
7. Models (brief description of each, refer to appendices if necessary) 

JAEA - S. Takahara 
ERMIN – T. Charnock 

3. Modelling results and analysis 
Final results – all modellers  

Data processing  

Analysis  

4. Preliminary conclusions/recommendations 

Overall conclusions/recommendations  
 Future work/programmes 

References 
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ADM literature survey - (model review) 
 Short explanatory text 

 Excerpt from Excel spreadsheet to be transferred to report when finished 

Appendices detailed descriptions of each scenario 

Appendices for each model - each modeller 
 Description of model (refer to other documents if necessary) 
  Mathematical basis 

  Input requirements: met/land surface/source term 

  Output 

  Mode/scope of use: operational/scientific etc.  

 Interpretation of scenario(s) for modelling exercise 
  Modifications made to model 

  Assumptions made, parameter values selected 

 Results for the exercise 
 Evaluation of the results 
 Conclusions and recommendations (for the exercise and generally) 
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