MEASUREMENT CAMPAIGN AT LA HAGUE BY EUROPEAN MOBILE
LABORATORIES: A TECHNICAL AND SOCIOLOGICAL EXPERIMENT
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e inventory of radioactive releases from local nuclear
facilities

e critical review of measurements made in the environment

e models of radionuclides transfer through the environment

e estimation of doses and associated leukemia risks
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participating teams

in situ measurements at coastal and terrestrial sites
Intercomparison + mapping of the geographic zone
special measurements

measurements by inhabitants and schools
Conclusions
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THE NORD-COTENTIN RADIOECOLGY GROUP

Case study J.F. Viel, 1995, suggesting an excess number of leukemia
between 1978 and 1992 in young people (0 to 24 year old) in the
Beaumont-Hague Canton (4 cases observed compared with 1.4 cases
expected)

Case study D. Pobel, J.F. Viel, 1997, Brit. Med. Journal indicating the
association between some dose-relevant habits (time spent on local
beaches, consumption on seafood, living in a granite house) and the
development of cases of leukemia in individuals less than 25 year old

Mission from the Minister of Internal Development and Environment and
the Secretary of State for Health to the Group:

Estimation of exposure levels to ionizing radiation and associated risks of
leukemia for populations in the Nord-Cotentin

Group composition
Governmental inst. of expertise and control bodies (OPRI, CNRS, IPSN)
Operators (EDF, COGEMA, ANDRA, French Navy)

Experts from the Special Info. Commission with the La Hague plant (CSPI)

Experts from non governmental laboratories (ACRO, GSIEN, CRII-RAD)

Experts from foreign inst. (British NRPB, German BfS, Swiss OFSP)
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INVENTORY OF RADIOACTIVE RELEASES FROM LOCAL NUCLEAR FACILITIES
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»: Reconstruction and validation of all activities of
radionuclides that are or could be present in controlled and
1.0 INncidental or accidental releases

Radionuclides: fission uranium + activation
o products transuranium  products
Initial list 25 7 4

% Final list 42 21 12

0. 39 out of the 75 (namely 52%) radionuclides appearing in
the reconstructed releases tables had been added.

% Uncertainties: impurities contents in spent fuel
lack of measurements on radioelements not detected, not
*? searched or only measured globally in releases.
PIPE BREAK, 1980 FIRE IN THE WASTE SILO, 1981
(max 2.7 mSv)
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CRITICAL REVIEW OF MEASUREMENTS MADE IN THE ENVIRONMENT

Extensive database with inventory of sampling, Summary tables for each indicator and radionuclide

sample processing and measurements methods e annual average with standard deviation
(~ 500 000 determinations of the concentration of ¢ maximum recorded value during the year
radionuclides or total alpha or beta activity) e > LD/ N: number of results > LD, compared with

Uncertainties: end purposes of the measurements the total number of results N during the year
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MODELS OF RADIONUCLIDES TRANSFER THROUGH THE ENVIRONMENT

Research of "top models" to simulate transfers of radionuclides in marine and
continental aquatic ecosystems and in terrestrial ecosystems

e Inventory of existing models

e Confrontation of model results, selection of "top" models

e Comparison models and measurements, adjusted correction factors

Uncertainties: No models for the near field dispersion of effluents from liquid
and gaseous effluent release outlets, incomplete modeling of the impact of
sea spray, lack of significant field measurements results to validate the
models and difficulties in modeling of accidents due to the lack of
measurements results for many radionuclides

most affected by pipe break dose to red bone marrow for 1 year old children
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ESTIMATION OF DOSES AND ASSOCIATED LEUKEMIA RISKS

Risk of leukemia assignable to exposure during childhood (ex
utero), for each exposure source (individuals in the 0-24 year
old cohort in the Beaumont-Hague canton, 1978-1996)

Effective dose for particular scenario
that could lead to above-average
exposures

Exposure source

Estimated number of
cases in the cohort

Risk for 100 000
person years

Local nuclear facilities

Fishermen in the Huquets:1985, 226uSv

Routine releases 0.0009 0.0012
Pipe break 0.0001 0.0002
Silo fire 0.0004 0.0005
Total 0.0014 0.0019
Natural exposure 0.619 0.893
Medical exposure 0.203 0.293
Exposure due to tests 0.012 0.017
+ Chernobyl accident

Total 0.835 1.205

Uncertainties: combined limitations specific to the input data
as activity released by the installations, measurements results
and model for dispersion and transfers. In addition lack of
some data concerning local habits, numbers of individuals,

weakness on information about

medical

exposure and

difficulties on modeling of accident and of in utero exposure

Farmers in Pont-Durand: 1996, 51 uSv
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THE NORD-COTENTIN EXERCISE 2000
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MEASUREMENTS AT COASTAL AND TERRESTRIAL SITES

In situ y spectrometry + sampling (0-5cm)
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INTERCOMPARISON RESULTS: DOSE RATE MEASUREMENTS

PHOTO INTERCOMPARAISON
ANSE DE VAUVILLE

CHATEAU DE FLAMANVILLE



INTERCOMPARISON RESULTS | IN SITU GAMMA SPECTROMETRY AT ANSE DE VAUVILLE
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INTERCOMPARISON RESULTS : IN SITU GAMMA SPECTROMETRY AT CHATEAU DE FLAMANVILLE
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MAPPING RESULTS IN SITU GAMMA SPECTROMETRY AT COASTAL SITES
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MAPPING RESULTS : IN SITU GAMMA SPECTROMETRY AT TERRESTRIAL SITES
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RESULTS OVERVIEW OF IN SITU MEASUREMENTS

dose rate contributions in coastal sites dose rate contributions in terrestrial sites



ADDITIONAL MEASUREMENTS

Special radionuclides Measurements by inhabitants



CONCLUSIONS



