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SUMMARY
Taking Fessenheim Nuclear Power Plant as an example,

description of various types of environmental test carried out
under the responsibility of the Operator of Nuclear Power
Plants in France : permanent monitoring of radioactivity, per-
iodic radioecological assessments. Main results of measurements
taken, showing the effect of the Plant to be negligible. Policy
of openness by publication of these results.

INTRODUCTION
France has a large Nuclear Generating Capacity. The

environment must be a constant concern, renewed according to
scientific and technological progress. Observing strict
regulations, Nuclear Power Plants release effluent, the
radioactivity of which is added to radioactive fallout from old
nuclear explosions and from Chernobyl. It is indispensable to
monitor the surrounding radioecological state in order to
ensure that operating these Plants is compatible with
conservation. The Site of Fessenheim is given as an example of
the various types of test carried out under the Operator's
responsibility.

1. FESSENHEIM NUCLEAR POWER PLANT

FfTr

It is the oldest French
900 MW PWR Plant. It
consists of two Units,
connected to the grid
in 1977. In France,
there are currently 54
Units distributed over
19 sites.
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The general process for radioecological studies consists of 4
phases :
- Initial radioecological assessment establishing a reference
state.

-Permanent monitoring of radioactivity in the area surrounding
the Plant.

- Complete radioecological assessment made after approximately
10 years in operation.

- Annual monitoring of main radio-indicators in the earth and
aquatic ecosystems.

It is then possible to compare the results obtained with the
effluent composition (table 1)
Table 1 : Overall composition of liquid and gaseous effluent
released from Fessenheim Nuclear Power Plant.
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* Sum cf radioéléments apart from H3, Ra, K40. These are
basically : Co60+58 (about 80% of release), Ag HOm, Sbl24,
1131, Csl37+134. ** Annual authorized limit for site.

2 . INITIAL RADIOECOLOGICAL ASSESSMENT
It is obligatory for the study of environmental impact as

one of the conditions of the Request to Provide a Utility,
before the first Unit is started up. It consists of two facets:
- Evaluation of dose, based on a series of measurements of dose
equivalents in the region |_lj and analyses of y spectrometry
inside living quarters QfJ . Variations due to geology or man-
made modifications are observed. In the Plain of Alsace, the
results are from 0.66 to 0.96 mSv p.a with a supplementary
contribution of between 0.2 6 and 0.61 mSv p.a, related to
buildings. Occasional values are noted: 4.8 mSv p.a. on a farm
near a heap of manure and 33 mSv p.a. near uranium-bearing
lode.

- Measurements of radioactivity in the environment QQ mainly
based, at this time, on soil, vines, corn, honey and tritium
of water. The Plant has at its disposal |4j data concerning
Rhine fish : the Csl37 content, attributable to radioactive
fallout from nuclear tests, varied irom 1 to 6 Bq.kg-1 (wet
"weight) . '-„

3. PERMANENT MONITORING OF RADIOACTIVITY
?he measurements are carried out by the Operator (table 2)

according to a statutory programme controlled by the Central
Service for Protection against Ionizing Radiation (SCPRI),
which is responsible to the Ministry of Health.
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Table 2 : Measurements for monitoring radioactivity carried out
by the Operator around Fessenheim Nuclear Power Plant

Type of measurement

(Permanent) ambient radiation

aerosols in air on filter, measured 6 days
after sampling

(Rhine) riverwater during effluent release

(Weekly) rainwater

(Monthly) groundwater

(Monthly) land vegetation

(Monthly) milk

Average results
1990

0.01 to 0.04 nGy.h-1

total p : 0.34 to 0.67 mBq.m-3

total p<1.1 Bq.l-1
H3<35 Ba.1-1

total p<0.61 Bq.l-1

total p<0.63Bq.l-1
H3 < 34Bq.l-1

total 3 (excluding MO) - 190Bq.kg-1sec

total P(exc.'i/dingK40) <0.43 Bq.l-1

Whan Ih* cloud (ram
Charnobyl w n patting ovar

(maximum valuas)

0.15uGy.h-1

total 0:12 Bq.m-3
1131:3.5 Bq.m-3

H31:46Bq.l-1
Cs137:7 Bq.l-1

H31:1030Bq.l-1
Cs137:138Bq.M

total 0:290 Bq.l-1
1131:140 Bq.l-1
Cs137:42 Bq.l-1

Every month, the Plant distributes these results to Local
Public Authorities, elected representatives and media. The
results are also displayed en Minitel (national public
information service). SCPRI carries out complementary tests
concerning the whole of France, the results of which are alsc
displayed en Minitel.

4 . TEN-YEARLY RADIOECOLOGICAL ASSESSMENT
This study L5j was carried out after 12 years in operation

at the time of the ten-yearly outage programme for both units.
It consists of 7 spectrometry on all samples and measurements of
H3, Sr, Pu on some of them. For the earth ecosystem, at
stations representative of the compass, samples of soil, milk,
irrigation water, produce (corn, wine, wheat, lucerne, etc) are
taken and analyzed (table 3)

Table 3 : Artificial y radioactivity (in Bq.kg-1 (dry weight) ) in
some samples from the land around the Plant :

Cs 134
Cs 137
Ag 110m
Co 60

Vine soil
1.6 ±0.5

14 ±2
—
—

Moss
81 ±4

413 ±13
0.S±0.3
0.3 ±0.2

Lucerne
._

0.1 ±0.1
~
—

Corn
—

0.19 ±0.1
—
—

The arboreal mosses, excellent radio-indicators, contain
radioéléments attributable to radioactive fallout from
Chernobyl. The traces of Co 60 are probably related to Plant
aerosols. A thorough analysis L6J °f t n e concentration and
deposit of Cs 137 in the soil, taking into account the effect
of radioactive fallout from Chernobyl, has completely
exonerated gaseous release from the Plant. Concerning the
aquatic ecosystem (water, sediment, vegetation, fish) the
results show that the Chernobyl accident has greatly influenced
radioactivity levels (table 4) .
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Tabla 4 !Examples of artificial y radioactivity in the Rhine (in
Bq.kg-l(d.w.)for sediment and vegetation, in Bq.kg-1 (w.w. ) for fish) .

Cs 134
Cs 137
Co 58
Co 60
Mn 54

Sediment
18 + 2
97 ±10

1 ±0.5
4 ± 1
1 ±0.5

Upstream
Veaetation

5.2 ±1.9
25.4 ±2.8

8.5 ±2.8
10 ±?
2.8 ±1.4

Fish
0.4 ± 0.2
2.2 ± 0.3

—
...
...

Sediment

11 ±3
57±3
3 ± 1
3 ± 1

Downstream
Veaetation

2 ±0.9
7.5 ±1.5

69 ±6
16 ±2
3.3 ±1.1

Fish

0.4 ±0.1
2.1 ± 0.2

...

...

The presence of radiocobalt upstream from Fessenheim is
attributable to effluent from a Nuclear Power Plant on the Upper
Rhine. The isotopic ratio of Caesium corresponds to that of
Chernobyl. Downstream, the concentration of Co 58+60 in aquatic
vegetation can be attributed to liquid effluent from Fessenheim
Nuclear Power Plant.

5 . ANNUAL RADIOECOLOGICAL MONITORING
EDF has decided on a simplified annual monitoring programme

for all Sites. It is currently being perfected technically for
implementation in 1992. Thus, approximately thirty radio-
indicatcrs on land and in water (continental and marine) can be
monitored with y spectrometry and, if necessary, radiochemical
analyses.There will therefore be a data bank permanently
updated, according to time and space.

CONCLUSION
The impact of 12 years of operating Fessenheim Nuclear Power

Plant is represented by a slight presence of artificial
radioéléments in the environment. These results underline the
importa v-•? of radioecological testing before Plant start-up and
during iv. .3 operation, thus enabling any anomaly to be discovered
at any time. In accordance with a national desire for openness,
the public is informed of the results of these tests by the
authorities, elected representatives and media £f] . The results
can thus be compared to those of other existing networks of
measurement. Moreover, the radioecological studies are the
subject of published scientific papers QQ . The link between
industry and research is thus correctly developed.
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