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This collection includes a number of environmental data sets that have become available through
environmental monitoring and dose reconstruction activities at various sites throughout the
world. The purpose of the collection is to assure the long-term availability of high-quality data
sets for use in development and testing of environmental transport models, especially those used
in dose reconstruction activities. The present collection includes data sets previously used in
model validation exercises; several additional data sets from the former Soviet Union that have
not been previously used in test exercises will be made available at a later date.

Data sets in this collection include contaminant concentrations resulting from major accidental
releases such as Chernobyl and from historical short- and long-term releases such as those from
the U.S. and Soviet nuclear facilities. Several data sets based on Chernobyl fallout have been the
focus of recent international model-testing studies (Table 1), including BIOMOVS (Biospheric
Model Validation Study, sponsored by the Swedish Radiation Protection Agency from 1986-
1990), BIOMOVS 11 (sponsored by organizations in Sweden, Canada, and Spain from 1990-
1996), VAMP (Validation of Environmental Model Predictions, sponsored by the International
Atomic Energy Agency from 1988-1994), and BIOMASS (Biosphere Modelling and Assessment
Methods, organized by the International Atomic Energy Agency in 1996). These international
studies have provided an opportunity for large-scale, blind testing of assessment models against
field data, as well as for intercomparison of results and modeling approaches among
investigators from many countries.

A summary of the international data sets available for model testing purposes is provided in
Table 2. The summary includes the name of the scenario (data set), a description including the
radionuclides and types of data available, and references to published reports and papers
describing the data sets or the corresponding model testing exercises carried out with the data
sets. Links from the table to the individual data sets will be established as the data sets become
available. Each data set includes a summary of the model-testing situation, complete input
information, and tables of endpoint data to which model predictions may be compared.
Documentation of all measurements and references to published information are included as
appropriate.
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Table 1. Summary of major international model-testing studies.

Study, duration, and sponsoring organizations References

BIOMOVS (Biospheric Model Validation Study), 1986-1990 1

Swedish Radiation Protection Institute
S-171 16 Stockholm, Sweden

BIOMOVS Il (Biospheric Model Validation Study, Phase I1), 1990-1996 2,3,4

Canadian Nuclear Safety Commission

(formerly The Atomic Energy Control Board of Canada)
P.O. Box 1046, Station B

Ottawa, Ontario, K1P 5S9 Canada

Atomic Energy of Canada Limited
Chalk River Laboratories
Chalk River, Ontario, KOJ 1J0 Canada

Centro de Investigaciones Energéticas Medioambientales y
Tecnoldgicas

Avenida Complutense 22

28040 Madrid, Spain

Empresa Nacional de Residuos Radiactivos, S.A.
Emilio Vargas, 7
28043 Madrid, Spain

Swedish Radiation Protection Institute
S-171 16 Stockholm, Sweden

VAMP (Validation of Environmental Model Predictions), 1988-1994 5

International Atomic Energy Agency
Wagramer Strasse 5

P.O. Box 100

A-1400 Vienna, Austria

BIOMASS (Biosphere Modelling and Assessment Methods), 1996-2000 6

International Atomic Energy Agency
Wagramer Strasse 5

P.O. Box 100

A-1400 Vienna, Austria




Table2. Summary of international data sets available for testing of environmental transport and dose assessment models.

Scenario Name Description References
Scenario Al Mercury in aquatic environments. 1,7
(Aquatic systemsinthe U.S. and Starting points: Mercury concentrations in water, sediment, invertebrate biota,
Canada; model testing exercise and fish; descriptions of the environments; mean water quality parameters.
from the BIOMOV'S program) Endpoints. Mercury concentrationsin edible tissues of fish, at specified
locations and times.
Scenario A4 Multiple-site scenario using Chernobyl fallout data. 1,8,910
(Deposition and short-term food-  Starting points: Concentrations of radionuclidesin air at 13 locations (Europe,
chain transport of **1 and “*'Cs; Asia, North America); daily total rainfall during passage of the contaminant
model testing exercise from the plume; background meteorological conditions and agricultural practices.
BIOMOV'S program) Midpoint: Wet, dry, and total deposition of **!| and *'Cs.
Endpoints: Time-integrated concentrations of **!1 and **Cs in forage and milk;
time-integrated concentrations of **’Csin beef and barley; time-dependent
concentrations of radionuclidesin forage, milk, and beef.
Scenario A5 Chernoby! fallout data for 2 Scandinavian lakes (*'Cs); experimental datafor a 1,11

(Lake ecosystems; model testing
exercise from the BIOMOV S
program)

U.S. lake (**Cs).

Starting points: Amount of **’Cs deposited or **Cs released; background
information on lake conditions.

Midpoints. Time-dependent concentrations of **’Cs or **Csin lake water;
time-dependent and time-integrated concentrations of **’Cs or **Csin
specified sediment layers.

Endpoint: Time-dependent and time-integrated concentrations of **’Cs or **Cs
in edible tissues of fish species.




Table2 (continued)

Scenario Name Description References
Scenario CB Multiple-pathways scenario based on Chernobyl fallout data. 12,13
(Central Bohemia, Czech Starting point: Concentrations of **Csin air and soil in 1986.

Republic; model testing exercise P p— . 187 .
Midpoint: Time-dependent quantities of ~‘Csin various types of food and
from the VAMP program) fodder (1986- 1958)_ d P

Endpoints: Time-dependent concentrations of **’Cs in the whole body for adult
humans (1986-1989); estimates of doses to adult humans from external and
internal radiation exposure (1986-1989). (Datafor some endpoints are
available for 1986-1991.)

Scenario S Multiple-pathways scenario based on Chernobyl fallout data. 12, 14,15

Southern Finland; model testing  Starting point: Concentrations of *¥’Csin air and soil in 1986.
( g Starting point

exercise from the VAMP Midpoint: Time-dependent quantities of **’Cs in various types of food and
program) fodder (1986-1990).

Endpoints: Time-dependent concentrations of **Cs in the whole body for
humans (men, women, and children; 1986-1990); estimates of doses to
humans from external and internal radiation exposure (1986-1990).




Table2 (continued)

Scenario Name Description References
Scenario W Wash-off of **’Cs and “Sr from two experimental plots near the Chernobyl 2,16, 17,
(Wash-off scenario; model Nuclear Power Plant from heavy rain or from snow melt) 18,19

testing exercise from the Starting points. Characteristics of the initial aerial deposition of the
BIOMOVS I program) radionuclides; data on topography, soil type and characteristics, and time-
varying precipitation.
Midpoint: Vertical distribution of concentrations of exchangeable and
nonexchangeable forms of **'Cs and *Sr in the soil of the experimental plots.
Endpoints: Concentrations of **’Cs and *Sr in runoff water from the
experimental plots; total amounts of **’Cs and *Sr removed by runoff from
the experimental plots.
Scenario CP Assessment of the consequences of the radioactive contamination of aquatic 2,17, 20,
media and biota. 21,22

(Cooling Pond scenario; model
testing exercise from the
BIOMOVS I program

Starting points. Characteristics of the cooling pond ecosystem (hydrological,
hydrochemical, and hydrobiological conditions); estimated amounts of **'Cs
in the Chernobyl cooling pond in 1986; estimated amounts of other
radionuclides in the Chernobyl cooling pond, sediment, and biota.

Endpoints: Concentrations of **’Csin the cooling pond water, the sediment
layers, and fish (total, nonpredators vs. predators, and by age class, 1986-
1995); concentrations of other radionuclides in the cooling pond water, the
sediment layers, and fish (1986-2000); estimates of dose and risk to humans
from hypothetical consumption of contaminated fish from the cooling pond
(1986-1988).




Table2 (continued)

Scenario Name

Description

References

Scenario R

(Resuspension scenario; model
testing exercise from the
BIOMOVS I program)

Atmospheric resuspension of radionuclides from contaminated soils.

Exposure situations: L ocations within the highly contaminated 30-km zone
(resuspension dominated by local processes); urban area outside the 30-km
zone (local processes include extensive vehicular traffic); rural location
outside the 30-km zone (upwind sources of contamination are important).

Starting points: Characteristics of the *’Cs ground contamination around
specific sites at various distances from the Chernobyl NPP site; climatological
data for the sites; characteristics of the terrain and topography; locations of
sampling sites.

Endpoints. Calculation of average air concentrations due to resuspension of
BCsinitially released from the Chernobyl reactor, for the specified locations;
calculation of specified resuspension factors and rates. (Some data are also
available for ®Sr and 2%°py.)

2,17, 23,
24, 25

Hanford Scenario

(Hanford, Washington; model
testing exercise from the
BIOMASS program)

Historic release of **' from the Hanford facility in 1963.

Starting points: Available measurements of *'| in air, vegetation, and milk;
background information for the site.

Endpoints: Time-dependent and time-integrated concentrations of *!l in air,
vegetation, and milk at specified locations; total deposition at specified
locations; contour maps of air concentrations and deposition; thyroid burden
of two specified children; external and internal doses to humans at specified
locations.

26




Table2 (continued)

Scenario Name

Description

References

Iput River Scenario

(Iput River catchment basin,
southern Russia; model testing
exercise from the BIOMASS
program

Multiple-pathways scenario based on Chernobyl fallout data.
Starting points: Concentrations of *Csin air, soil, and water in 1986.

Midpoint: Time-dependent quantities of **’Csin various types of food and
fodder (1986-1991).

Endpoints: Time-dependent concentrations of **’Cs in the whole body for adult
humans (men and women; 1986-1991); estimates of doses to adult humans
from external and internal radiation exposure (1986-1991). (Datafor
additional years will be added.)
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