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GENERAL

Translated June 10, 1981

1n the event of any differenees
in interpretation of this guide
the Finnish version shall take
preeedenee over this translatlon

RADIOACTIVITY IN THE ENVIRONMENT OF

The purpose of the environmental radiation monito-
ring prior to the eommissioning of the nuclear
power plant 1s to reveal the background radiation
levels of the environment and the eoneentrations
of radioactive substanees io the environment and
the variations therein.

During the operation of the plant, the purpose
of the environmental radiation monitoring is to
reveal the radiation doses that the plant may
be inducing in the environment. The programme
shall be elosely conneeted to dose caleulations
that are carried out on the basis of measured
amounts of released radioaetive materials,
measured dispers10n conditions and various
environmental parameters.

2
SCOPE OF APPLICATION

This guide presents general principles for the
environmental radiation monitoring programme of
a light water reactor plant. The whole-body
measurements that are eonducted for the population
of the envirorrment are agreed upon separately.
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3REALIZATION OF THE ENVIRONMENTAL RADIATION MONITORING PROGRAMME

2

Appendix 1 glves the requlrement level for the
measurements and analyses of the envlronmenta1
radlation monitorlng programme. The programme
shall eome into effeet not later than one year
before the first planned ruel eharge of the plant.
The programme presented in thls guide may be
expanded~ lf the special eonditions of the
envlronment make it necessary. Slmilarly, the
programme may be supplemented on the basis of
the results obtained from release control, for
lnstance if some unexpected radionuclides come
up 1n release measurements. After the flrst three
years of plant operation, the programrne may be
reduced if the rneasurernent results and dose
estimates 1ndlcate that sorne objeet af rnonitorlng
has very little signlflcanee.

The objeetive of the radiatlon rnanitoring prograrn-
me 1s ta deteet radlat10n doses of at 1east the
sarne order of rnagnitude as the guide dose lirnits
for the erit1eal group given 1n Guide YVL 7.1.
Appendix 2 presents the rneasurernent sensitiv1ties
requlred of the measurlng equipment.

Estirnation of the radlation doses reeeived by
the popu1ation of the environment, based on
measurements, 1s part af the environmental
radlation rnon1toring programme. The 11eensee shall
estimate loeal radiation doses up to the distanee
of ca 10 km and eompare these observations with
the radiation doses ealeulated on the basis of
measured releases, rneasured dlspersion conditlons
and variolls environmental parameters.

Guide YVL 7.8 deals with the reporting of the
results of the environmental radiation monitoring
and related radiation dose estimates. Also the
results of the monitoring programme carrled out
prior to the commissloning of the plant sha11
be reported before the lssuance of the operatlng
11eense.
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Table 1 Requirement level for the measurements and analyses af the environmental radiation
monitoring programme

Objeet ta be Number of measurj.ng equipment or sampJ.es anC[ SampIing :Erequency Analysis and
monitored places of rneasurement and sampling frequency

1. External At Ieast one radiation expo sure rate meter Continuous measure-
radiation at the pIant site towards the main wind rnent and recording

direction from the release roirt
-

IAbout 10 dosimeter stations evenly located 4/a ...annually Gamma dose,
in the most important direction from the 4/a ...annually
pIant at a distance of 1 ...10km j

2. Airborne radio- 3 ...5 air sample collectors ~.,rhichcan Continuous Gamma emitters, 1active parti- collect the airborne radioactive particuJ.ates collection, 2/month
culates and and iodine (also iodine in the form af filters re- 89 90 4/aiod1ne organic compoundsl located up to 5 km placed 2/month Sr and Sr,

from the plant

3. Deposition 3 ...5 rain water collectors located up Continuous Gamma em1tters and
to 10 km from the pIant and in the next collection 3!1, 89Sr and 90s ,
big population centre r,

4/a

4. a) Soil al A soil sample is drawn from the area 1. .. 2/a Gamma emitters and
of the assumed maximum deposition to find 89,sr and 90Sout the accumulation of espeeially the r,
long-lived radionuclides 1. •. 2/a

b) lndicator b) 1 ...2 indicator species that strangly
organisms enrich many radionuelides ate·callecten

5. Grazing grass Col1ective samples representing milk produ- 2/growing season Gamma emitters and
cing farms loeated 1) at a distance of 1ess B9Sr and 90 Sri 2/than 5 km 2) at a distance af 5 .•. 10 km
from the p1ant growing season

. Milk Samples representing farms located Grazing season 1311 from each sample1 ) at a distance af less than 5 km 2/month, other
2) at a distance of 5 ... 10 km times 1/month 89Sr,90 SR and137 Cs3) at a distance of more than 10 km

from the pIant 4/a
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Objeet ta be Number of measuring e0uipment or samples and I Samplinq frequency Analysis
manitored places of measurement and samplinrr and frecpienc-y

7 -. Garclen and At a distance of 1...10 km from the nlant 1/harvest Gamma emitters
ag~,ic1l1+::ural 2 ...3 most grown or produced species 89and Sr andproduce representing various plant types 90saccumulating radiaaetive substances in r, 1/harvest

Idifferent ways (depending on the location,
also other garden and agricuItural praducts

I I~ay have ta be monitored) . I
,,

I
,

8. Drinking From fresh water of the pIant and water i 4/a 1 Ga~~a emitters
\vater (surface and ground) used in the , 3 89Sr,

surrounding area at a distance of I and H, II 901. ..10 km and Sr, 4/a

( Discharge At 2 ...4 places in the direetion of the 4/a Gamma emitters
~"ater body main dispersion or in the areas of higher I d 3 89Srconcentrations at 1 ...2 depths depending an ~, ,

I 1 90
II on water depth and Sr, 4/a

i10. a) Sediments/ a) Sampling/continuous col1ection of a) 1 ...2/a/con Garrunaemitters Isedimenting sedimenting matter at 2 ...4 places in tinuous collection 89and Sr and ,
I matter 1 the discharge area + 1 reference point taking place in 90S
,, two-week periods r, 1 ...2/a

I

,
b) Indicatar B) Collection of 2 •.. 3 indieatar species b) 1. ..2/a Ithat strongly enrich many radi0~uclides Iorg an i·sms-- ,

, and/or indicate the aceumuIation ö-': 10ng-
i lived radionuclides in the t·_la~_er

environDent
--

i11. Fish 2 •. 4 soecies in hausehold use from the 4/a Garmna emitters
I discharge areaj if possible, the sDecies 89
I shouln represent stationary predatory and Sr and

I
90sI fishes, pIankton eaters and miqratory r, 4/ai fishes prevaJ.ent in the area

I

, II
, I!
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Table 1 Measurement sensitivities requlred 1n the environmental
radlation monltoring programme

Equlpment or rad10nucllde analysis Requlred sens1tivity

External radiation
radiation expo sure rate meter

dasimeters

10 % change ta narmal
values
40 mrem/a extra dase

Al"
gamma emitters
89s"
90s"

Water
gamma emitters
3H
89S"
90s"

Mllk
89S"
90S"
131r
137C6

Other samples
gamma emltters
896"
90S"
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61671

370
190
37

370
7400

190
37

190
37
37

370

3.7
1.9
370

~Bq/m3
~Bq/m3
~Bq/m3

Bq/m3
Bq/m3
Bq/m3
Bq/m3

mBq/1
mBq/1
mBq/1
mBq/1

Bq/kg
Bq/kg

mBq/kg
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