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The IAEA’s Programme on 

MOdelling and DAta for Radiological Impact Assessments 

(MODARIA) 

Remediation of Contaminated Areas 

Working Group 2 

Exposures in contaminated urban environments and effect of remedial measures 

M I N U T E S 
of the Third WG2 Meeting held at IAEA Headquarters, Vienna 

11-15 November 2013 

(during the Second 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) is 

continuing with and building 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 is 

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. 

During its initial meeting in November 2012, WG2 discussed several possible modelling exercises and made 

initial plans for activities to be developed and carried out by the group. These initial plans for 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 and status of each of these areas of activity during the November 2013 

meeting, and a schedule was developed for the next steps. 

Working Group attendance 

The third meeting of WG2 took place at IAEA Headquarters in Vienna. Twenty-three participants from 16 

Member States attended the meeting. Other TM participants had expressed interest but were unable to attend. 

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. 

Scope and objectives of the meeting 

The main objective of the meeting was to discuss each of the four major WG activities, including the status 

of each activity and plans for the next steps. 
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Work performed 

The meeting time was spent discussing each of the modelling exercises and other activities of the WG, 

together with plans for their continued progress. Several participants provided presentations about of 

preliminary modelling results for the WG’s exercises, other possible modelling exercises, their own research 

work or modelling efforts on relevant projects, and other topics of interest to WG2. Copies of the 

presentations are available on the meeting specific WG2 web page
1
. 

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 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 first round of modelling is based on the Šoštanj Thermal Power Plant in Slovenia, a site 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) the exercise will be a model intercomparison exercise. 

M.Z. Boznar and P. Mlakar have prepared a set of materials describing the overall situation and the first test 

case. These materials were distributed to participants prior to the 2013 Interim WG2 Meeting, held 24–

26 June 2013. The first test case consists of a 24 hour period (30 March 1991) during the measuring 

campaign. During this period, the winds were relatively constant in the direction of one measuring station, 

and only one of the plant’s three stacks was operating. The weather was cloudy, with no rain (i.e. no wet 

deposition) and no inversion layer. Dry deposition can be neglected with respect to plume depletion. 

The modelling input data consist of time-dependent emissions rates of the tracer from a single stack, together 

with the corresponding time-dependent meteorological data. The requested modelling endpoints are time-

dependent concentrations of the tracer in ground-level air at a specified location (Veliki Vrh), which is one 

of the measurement stations. In addition, participants were asked to provide contour maps or air 

concentrations at other points near Veliki Vrh. Results were requested for 30 minute intervals during the time 

period. Participants were also asked to explain their selection of parameter values for their models and to 

provide estimates of the time required for analysis (processing the input data, analyzing the output) and 

computation. 

Preliminary calculations for the first test case were presented by F. Mancini and Z. Grsic, in addition to 

calculations presented by M.Z. Boznar and P. Mlakar. The WG discussed the preliminary results and 

possible explanations for discrepancies between the modelling results and the available measurements. This 

test case will be discussed further at the 2014 Interim WG2 Meeting (see below), including any additional 

calculations or revised calculations submitted by then. 

A second test case for Šoštanj TPP was presented by M.Z. Boznar and P. Mlakar. This case involves a 2-day 

period (1–2 April 1991) with emissions from two stacks and a complex meteorological situation that resulted 

in accumulation of air pollution and air pollution in all directions. The modelling endpoints include time-

dependent concentrations at all measurement stations and contour maps of the general area. 

Participants were asked to submit all calculations (for both test cases) by the end of April 2014 for discussion 

during the next WG2 meeting (see below). 

___________________________________________________________________________ 
1 http://gnssn.iaea.org/RTWS/modaria/Shared%20Documents/2013%20Interim%20MODARIA%20Working%20Group%20Meetings/WG2%20Meet
ing,%20Vienna,%2024-26%20June%202013 

http://gnssn.iaea.org/RTWS/modaria/Shared%20Documents/2013%20Interim%20MODARIA%20Working%20Group%20Meetings/WG2%20Meeting,%20Vienna,%2024-26%20June%202013
http://gnssn.iaea.org/RTWS/modaria/Shared%20Documents/2013%20Interim%20MODARIA%20Working%20Group%20Meetings/WG2%20Meeting,%20Vienna,%2024-26%20June%202013
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(2) Contaminant transport inside an urban area 

This modelling exercise continues the “short-range” atmospheric transport exercise of the EMRAS II 

Programme. The exercise is based on additional field tests from the Czech Republic, 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. A new scenario description distributed in February 

2013 includes two tests (Tests 5 and 6) that were carried out since those used in the EMRAS II exercise. 

Input information includes the amount and type of explosive, the amount of radioactivity at the time of the 

explosion, and meteorological conditions. Modelling endpoints include ground deposition (surface 

contamination) and time-integrated air concentrations at specified locations. The new material was presented 

by J. Helebrant and P. Kuca at the 2013 Interim WG2 Meeting (June 2013). 

Model predictions for Tests 5 and 6 have not yet been submitted by participants. Participants were asked to 

submit predictions for these cases by the end of April 2014 for discussion during the next WG2 meeting. 

H. Walter presented a new version of the LASAIR model and showed the results obtained with the improved 

model for Tests 1–4 from the EMRAS II program. S. Chouhan described the modelling approach used for 

EMRAS II. J. Helebrant presented some possible ways to compare modelling results, using the EMRAS II 

results. 

P. Kuca described plans for an additional field test to be carried out by the Czechs in 2014. WG2 participants 

were invited to discuss these plans, and several suggestions were provided by WG members. 

(3) Urban contamination and remediation 

The WG plans to carry out an additional modelling exercise focused specifically on urban contamination and 

remediation. A number of interests were identified at the previous WG meetings, but no specific plans were 

made. 

At this meeting, S. Takahara presented the results of a dose assessment for people living in urban areas 

contaminated by the Fukushima accident. The areas included in the assessment are not currently inhabited; 

the assessment involves doses that would be expected if people returned to their homes. The assessment is 

based on extensive survey data collected about people’s habits, as well as on environmental measurements of 

dose rates. Information is also being collected on the effects of decontamination measures. 

For the next WG2 meeting, S. Takahara and K. Thiessen will draft a modelling exercise to predict effects of 

countermeasures in terms of reductions in predicted doses, based on the habit data, environmental 

measurements, and decontamination experience to date. 

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

This activity was identified during the First WG2 Meeting, held during the 1
st
 MODARIA TM, 19–22 

November 2012, as an area of great interest to many WG2 participants. The goal is 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. The review is intended to include key models in use today (or still 

named in national regulations), their capabilities and requirements (computational and in terms of necessary 

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 US) was presented at the 2013 

Interim WG2 Meeting (June 2013) 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. The provisional 

plan is to keep the review as a stand-alone Excel® workbook, with selected material (the most important 

models and features in the context of this WG) to be included in the WG’s overall report at the end of the 

MODARIA Programme. 
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The current version of the review (available to WG2 Members in the WG’s secure web file folders) contains 

several additional models since the June 2013 version. Material for several additional models will be 

solicited from other participants. 

(5) Other activities 

M.Z. Boznar and P. Mlakar presented their operational modelling system for the Krsko Nuclear Power Plant 

in Slovenia. This system uses ongoing meteorological information to provide real-time updates of predicted 

atmospheric dispersion conditions from the NPP location, accounting for the complex terrain. 

WG2 participated in joint sessions with WG1 (Remediation strategies and decision aiding techniques) and 

WG5 (Uncertainty and variability analysis for assessments of radiological impacts arising from routine 

discharges of radionuclides). For the WG1 joint session, K. Thiessen presented information on a current 

IAEA project to develop a Safety Guide on “Remediation strategies in urban and rural environments”. For 

the WG5 joint session, K. Thiessen discussed several possible data sets that might be useful for WG5’s 

efforts. These include data sets from previous model testing programmes as well as data sets obtained from 

dose reconstructions of historic releases from nuclear facilities. 

Next Meetings 

The next (interim) meeting of WG2 will be held at IAEA headquarters in Vienna 21–23 May 2014. The 

Third MODARIA Technical Meeting will be held at IAEA headquarters 10–14 November 2014. The Third 

MODARIA TM will include a meeting of WG2. 
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