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Protecting the environment and the public from radioactive hazard is a top priority for all 
companies operating in the nuclear domain. 
 
According to the regulations, operators have to quantify the dose impact induced on members 
of the public due to annual discharges of its nuclear installations. This assessment must be 
exhaustive and should take into account all possible exposure pathways following from 
gaseous and liquid releases (figure 1). 

 
 

Figure 1: Exposure pathways to be considered 
 
In this scope, AREVA developed the COMODORE code (with Java computer system) in 
collaboration with Institute of Radiation Protection and Nuclear Safety (IRSN). 
 
COMODORE is a synthesis of 3 softwares validated by IRSN (ACADIE, COTRAM and 
AQUAREJ). ACADIE is a code elaborated by IRSN and the Treatment Business Unit of 
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AREVA synthesizing the works of the GRNC (Nord-Cotentin Radioecology Group) created 
by the French government to deal with the estimation of exposure levels to ionizing radiation 
and associated risks of leukemia for populations in the Nord-Cotentin. 
 
COMODORE is a version of ACADIE designed to be adaptable to any other AREVA site. 
Thus, the operators of the south east of France (Pierrelatte, Marcoule and Romans sites) 
carried out the adaptation of COMODORE for theirs specificities. For instance, they 
integrated uranium in the terrestrial model and gave the possibility to edit a standard report. 
 
COMODORE deals with gaseous and aqueous discharges. Calculation classically involves 3 
steps: dispersion in the environment is first characterized, activities in the different 
compartments of the biosphere are calculated then radiological impact is evaluated. 
 
The dose induced by atmospheric discharges is calculated by using the COTRAM code which 
implements the DOURY Gaussian puff model. This model is used to calculate atmospheric 
concentration and deposit at different distances from the point of discharge by taking into 
account the annual meteorological pattern (figure 2). 
 

 
 

Figure 2: COTRAM atmospheric dispersion interface 
 
Atmospheric Transfer Coefficient and the deposit rates can be also directly entered in the dose 
calculation module without using COTRAM dispersion model. Classically, the four potential 
exposure pathways are considered for the public: 
 

 From plume: internal and external exposure, 
 From deposit: external exposure and ingestion. 

 



The dispersion in rivers is characterized by using the AQUAREJ model which evaluates the 
dispersion of radionuclides in rivers, then the contamination of the different compartments of 
the biosphere and the radiological impact due to the ingestion of contaminated animal and 
vegetal products are calculated. 
 
COMODORE is much more than a simple interface encompassing the previous codes. It is 
totally flexible. A simple click allows the user to modify the value of any parameter used for 
dispersion and impact assessment such as:  

- Radionuclides parameters: period, absorption type 

- Dose coefficients for different age classes, respiratory rates 

- Food consumption, local production rates, farming habits, time budgets 

- Transfer coefficients through biosphere compartments…. 

 

In addition, all the equations used in COMODORE are editable allowing the user to adapt its 
own calculation scheme (figure 3). In this scope, the user can even add new parameters. This 
gives a perfect adaptation to the local specificities of the site. At last, the equation editor can 
be used in order to check all intermediate results. 

 

 
Figure 3: equation editor 

 

The three last thumbnails are relative to the calculation step. By clicking on the next 
thumbnail, COMODORE calculate the activities of each radionuclide in each compartment of 
the biosphere (figure 4). All activities are available for consultation. 

 



 
Figure 4: Activities in biosphere compartment 

 

By clicking on the “Doses” thumbnail, exposure is assessed for the different age classes. As 
previously, all the details are directly available for consultation (figure 5). 

For the traceability, the current equation leading to the edited result is exposed at the bottom 
of these thumbnails. 

 
Figure 5: Dose assessment  

All input data and output results, which are reported on the last thumbnail, can be exported in 

the classic formats (figure 6). 

 



 
Figure 6: Reports  

 

Particularly well adapted to the uranium cycle installations, COMODORE is now used in 
routine AREVA to assess the annual dosimetric impact. Flexible, it is also adapted with SGN 
to model the radiological impact of different problematic such as uranium ore treatment 
residues repositories. 


	COMODORE V2007: Assessment doses for the public from atmosph


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


