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CROM CODE

U CROM tool is a code designed to automate the
calculation of radionuclide concentrations in
different environments and their impact in the
nutritional chain, as well as in the human
being, allowing to the researcher to center in
the obtained results analysis.

8 The CROM software was programmed by the
"Laboratorio de Informatica" (LABI) of the
“"Escuela Técnica Superior de Ingenieros
Industriales" of the Polytechnical University of
Madrid under the direction and auspices of the
Radiological Protection for the Public and the
Environment Project which belongs to the
Environmental Impact of the Energy
Department from CIEMAT.




CROM CODE

CIEMAT. “Metodologia de Evaluacion del Impacto Radiologico a la Poblaciéon
con Aplicaciéon de Nuevos Criterios de Proteccion Radiologica — iniciativa

ATYCA". B. Robles, A. Suanez & D. Cancio (2000).

The models used in CROM are mainly | safety Reports Series
based on IAEA SRS-19 models, with |
some added improvements based on

RP-72 (EUR-15760).

RADIATION |

Generic Models for

IAEA "Generic Models for Use in [iSe Ix Assedsing tu5

Assessing the Impact of Discharges of Impact of Discharges of
Radioactive Substances to the Radioattive Substances
Environment"”. Safety Report Series to the Enviraament
No 19, Vienna (2001).

Radiation Protection 72 — Methodology (&) ternationai atomic Ensrey Agency, vienn, 2001
for assessing the radiological
consequences of routine releases of o

radionuclides to the environment - excromcomsson
Report EUR 15760 (1995). g




CROM CODE

U The code was quality controled by CIEMAT and RPD-HPA,
formerly NRPB, (document RPD-EA-11-2005) for its
adoption by the IAEA as the reference code for those
models.

0 A new probabilistic version for uncertainty evaluations of
the dose assessments, is under development, being now
available for dispersion calculations in different media
(atmospheric and aguatic).

U External dose conversion factors have been developed
under the SRS-19 criteria, but can be modified for
especific purposes. The radioisotope data base was
improved with additional isotopes.




CROM CODE

Default database with 149
radionuclides, the dose
conversion factors for each of
the pathways, decay
constants, etc.

0 Original database contains 9
examples cases based on
calculations of the SRS 19.
Database can add or remove
radionuclides and their
associated parameters.

0 Cases are automatically saved
in the database .From the
original database can create
new databases

CROM ¢ Opciones de calculo.
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CONCEPTUAL MODEL

The Code allows for two types of input source term data, rates of
discharge in air and water concentrations in the media
(air, soil and water)
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ATMOSPHERIC DISPERSION

The version of the Gaussian plume model used depends on the
relationship between the height at which causes the release of
gaseous effluent and the height of the building that affects the air
flow near the point of release

Concentration in air is considered a predominant wind direction
Assumed neutral stability class
Estimate or allow the user to enter directly the diffusion factor
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DISPERSION OF SURFACE WATER

0 The generic methodology is based on the analytic solution of the advection
diffusion equation describing the transport of radionuclides in surface water
for uniform flow conditions at steady state

0 The processes included are processes related to flow downstream as
transport (advection) and mixing processes (turbulent dispersion) and
processes related to sediment and adsorption / desorption of suspended
sediment from bank and fund, transportation in the direction of flow and
deposition and resuspension of sediments

0 In all cases water dispersion are assumed critical flow conditions, by taking
the lowest in 30 years, the rate of current flow

0 The code allows for all models considered the influence of sedimentation
processes by calculating the concentrations in sediments from shore,
bottom and suspended

D You can define up to 5 points on each execution




DISPERSION IN SURFACE WATER

U The model assumes that both river discharge of radionuclides such
as water harvesting is done in some of the banks, not in the
midstream

U The estuary model is considered an average speed of the current
representative of the behaviour of the tides
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DISPERSION IN SURFACE WATER

Uln the model of small lakes and reservoirs Is assumed a
homogeneous concentration throughout the water body.

Uln the model of coastal waters are not supposed to mix the
layers there is situated below the level of discharge of effluent
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CRITICAL GROUP DEFINITION

The critical groups are formed from a combination of receptor sites
Identified In atmospheric

dispersion

In each run can be set up to 5 groups critical

modules

Especificaciones de procedencia

GECH - namero; Grupo Critico Hipotético ndmero

— Procedencias

—Wias atmosféricas
UGCH- Ubicacion del Grupo Critico Hipotética
TCCH - Tierras de Cultivoz para el Conzsumao Humana
TCCA- Tiera: de Cultivos para el Conzumo Animal

—Wias acuaticas
ARCH - Aguas de Riego de Cultivos de Conzumo Humano

ARCA - Aguas de Riego de Cultivos de Conzumo Animal

ABDH - Aguas para Bebida Directa de Humanos

ABDA - Aguas para Bebida Directa de Animales

APESC - Aguaz en que ze realiza la Pesca destinada al consuma del GCH
£BAR0 - Aguas en que practican el Bafio los miembros del GCH
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FOOD CHAIN DEFINITION

Are defined for each food group critical of terrestrial and aquatic origin
Calculate the concentration in vegetable products for both human
consumption and animal consumption

It specifies the diet for each of the types of animals considered. The
code allows us to estimate the activity ingested by the animal and the
concentration in the food of interest
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DOSE CALCULATION

Calculo de las dosis - Datos para la irrad interna para el grupo critico: HCG-1 |
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CODE RESULTS

Concentrations in different media and in food for each of the selected source

term radionuclides

The results of doses and routes are shown by radionuclide for each defined
critical group and for six age groups defined in the Basic Safety Standards

Generates reports in Word format. These can be defined as the input
parameters as the results they want to contain the report.

Generate graphics. Data were exported to an Excel file where you create
graphics. The results can be viewed by route of exposure or critical group for
each radionuclide and age group
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CROM CODE

U Code of screening of or assessments of doses to critical
groups as a result of discharges to the plant in normal
operating conditions

U The degree of conservatism depends on the parameters
used. The level of realism of the calculations increases
with the use of specific parameters of the area to
assess.

U This model is applicable for continuous and prolonged
release to the environment in which it is reasonable to
assume that conditions have reached equilibrium or
near equilibrium

U CROM is flexible enough to be applied in a wide range of
situations, including NORM




