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1 GENERAL
The radiation monitoring of the environment comprises those
measurements of the radiation level and determinations of
the concentrations of radioactive substances that are necessary
for ascertaining and following the expo sure to radiation that
the population in the environment is subjected to.

2 SCOPE
This guide presents the general principles on environmental
radiation rnonitoring that are applied in the supervision of
nuclear power plant safety.

3 RADIATION MONITORING PROGRAMME

There shall be a radiation rnonitoring prograrnme for the environ-
ment of each nuclear power plant site. The programme shall be
approved by the Institute af Radiation Protection and it shall
be started, as far as applicable, not later than one year be-
fore the planned commissioning of the first power plant unit at
the plant site. The programme can be revised to better respond
to the specific conditions or changes at the site or in the
environment. Appendix 1 gives an example of an acceptable
programme for monitoring radioactivity in the environment af
a nuclear power plant. Appendix 2 presents guide values for
the measurernent sensitivities that relate to the programme.
The measurement sensitivities are deterrnined on the basis af
the guide dose limits given in Guide YVL 7.1. The reporting
of the results is dealt with in Guide YVL 7.8.
In addition, the environrnental radiation monitoring programme
may be supplemented with separate accounts requested by 'the
Institute af Radiation Protection.
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Example of an aeeeptab1e programme for monitoring radioactivity 1n the env1ronment of
a nuelear power p1ant----_._------- -_._--_ .._ •.._ ..__ ..... _._-_ .....~"' .._._-_.--_._. -~...- - -_.

Objeet ta be
mon1tared

1. Externa1
radiaU.on

Number af measur1ng equipment or samples and
plaees af measurement and sampling

At 1east two radiatian expasure ra te meters
at a d1stanee af less than 1 km from the
release point

Sampling frequeney

Continuous rneasure-
rnent and reeord1ng

Analysis and
frequency

Display .in the
contral raom

~--_._-.__ .,-. "._ .._-_._------.~-"-- ---- -----_._."- _._--_._._-_._--~--..._--_ ..._~.. ,--------- ..__ ._._------_ .._ .._-,_ .•.'--"'-'-- ._".... ' .....~...
About 10 dosimeter stations evenly loeated
in the most important directions from the
plant at a distanee af 1 - 10 km

4/a - annually Gamma dose,
4/a - annu-
a11y

----- _._._--- - •..~_._._..~-_.. .._._-._------------,--_._~----_ ... '---'---' -_. - ...._- '---' ..-.-.

Supplementary monitoring Js
speetrometrie measurements

performed with 2 - 4/a,and at the
dosimeter stations
1/.

-.........• - _ ,,, _ ..---- _ - -•......

Gamma dose,
gamma spectrum,
2 - 4/.

----_. __ .~--_._--_._-------"-----.--- ... - .._--_ .._._-- --".' _ ....-_.__ . -- •........... _ •...., ..-_._-----------_._---------

2. Airborne
radloaetive
partieulates
and iadine

3. Depositian

3 - 5 air sample ealleetars which ean colleet
airborne radiaactive particulates and iodine
(alsa 10dine 1n the farm af organic compounds)
1acated up ta 5 - 10 km from the power p1ant

When necessary, supplementary monitoring is
performed with a mavable air samp1e collector

3 - 5 rain water collectars lacated up ta 5 -
10 km from the power plant

Cantinuous ca11ectian,
fi1ters replaced 2/
manth

2 - 6/.

Conti.nuous collection

Gamma emitters,
2/month
89 90Sr and Sr,
4/.
Gamma emitters,
2 - 6/.
Gamma emitters,

3
and H,'12/a;
89 90Sr and Sr,
4/.
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Ohjeet ta be
manitared

Number af measuring equipment or samples and
places af measurement and sampling

Sampling frequency Analysis and
frequency

_._--_ .••• _--------- ---_._~-_._----,-,--- "_._._. ---< '" , •• , __ ,_ •• __ ,••. ~ • •• _~,~_,, __ ._ ••• ,_". __ ••.• _ •.•• , •••_ ••• __ ,,_.' 0- •• • _

4. a) Soil Soil samples are drawn from the area of the
assumed maximum deposition to find out the
aecumulation af espeeially the long-1ived
radionuc1ides

a) once 1n about
three years

Gamma emi tters
and90sr

b) Indicator
organisms

1 - 2 indieatar speeies that strong1y
many radionuclides are ca11eeted

enrich b) 1 - 6/a Gamma emi tters
89and Sr and

90sr, 1 - 6/a
----,-,.__ .. - ---

5. Grazing grass Col1eetive samp1e representing milk
producing farms Iaea ted at a distanee af° - 10 km from the power p1ant

2/growing season Gamma emitters
(especia1Iy
1311)
2/growing

season

6. Mi1k a) Sample representative af milk producing
farms Iocated at a distance of ° - 10 km
fram the power p1ant

b) Samp1e representing the whole produetion
af mi1k at a distanee af 1ess than 40 km
from the power p1ant

l/week
_. '-",' -- ----13::C - ~;week"....... 1

89 "0Sr, n Sr
and garruna
emitters,
2/month

7. Garden produce At a distance of 1 - 10 km from the pawer
p1ant 2 - 3 species aecumu1ating radioactive
substanees in different ways

1 - 2/a Gamma emitters,
1 - 2/a

8. Grain 1 - 2 species at a distance af 1ess than 20 km
from the power plant

l/a Gamma eroitters,
89Sr and 90Sr
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---Obj ect--fö-"be--"-- --.-Number -o'f
monitored places of

-----_._---_._-_ - ~._.. - ..~-_.__ _--_.---._-
measuring equipment or sarnples and
measurement and sampling

Sampling frequency Analysis and
frequency

------------------------._.---_._----- - --- _ _.- _ _.._. ."--- -_. - - - - _____ ..4_." __ · "" _

---------_._--------------------------------------- ------_._ __ ._._---------- ----_ .._._ ..-----~._._._._- -----_ _ ..•._--.--. _. .._ ,

------- ---_ .._-------_._--_._._---_ _----_._----._._-- ..-.._- _ .

9. Meat

10. Drinking
water

11. Discharge
water body

1 - 2 types at a distance of less than 40 km from
the power plant. The samples shall represent both
grazing season and fodder season.
Representative sample from the power plant and the
surrounding area

Water sample in 4 - 5 places in the discharge area

2/a

4/a

3 - 6/a

Ganuna emittersj
2/a

Garmna emitters
3 89and H, Sr

90and Sr, 4/a

Gamma emitters
and 3H, 89sr

90and Sr,
3 - 6/a

12. a) Sediments a) Sampling in several places in the discharge area a) once in about
three years

a) Gamma
emitters,
90Sr and
239,240pu
depth dist-
ributions

b) Sedimenting b)
matter

Continuous collection in 3 - 6 places in
the discharge area

b) continuous
collection

b) Gamma
emittters,
2 - 6/a

c) Indicator
organisms

c) Collection of 2 - 4 indicator species that
strongly enrich many radionuclides and/or
indicate the accumulation of radionuclides
in the water environment

c) 1 - 2/a c) Gamma
emitters

89
and Sr

90
and Sr,
1 - 2/a
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Objeet ta be
monitored

13. Fish

Number of measuring equipment or samples and
places of measurement and sampling

2 - 4 species with different behaviour modes
that are in household lise, callected from
the discharge area

Sa.mpling frequency

2/a

Analysis and
frequency

Gamma emitters
2/a

---------------------_.~_.- ..~._-~-_._... _ _------------ - - -.. - - .._~-,---_._~~.~-----._-------_._-----------_.._---_.- -------_ .. _-_ _-------

The measurement af radioactivity in man 15 annually performed for about 12 - 20 persons living at a
distanee of 1 - 10 km from the power plant.
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Guide values for the measurement sensitivities in the environmenta!
radiation monitoring programme and detection !imits in the analyses

- - -----------_._-----Equipment

External radiation
radiation expo sure rate meter

dosimeters

Radionuelide ana1yses
Air
gamma emitters
89Sr
90sr

Drinking water
gamma emitters
3H
89Sr
90Sr
Milk
89sr
90Sr
131r
137Cs

Fish, meat and grain
gamma ernitters
90sr

Other samples
gamma ernitters
89sr
90Sr

Measurement sensitivity

10 % ehange to norma1
va!ues

-410 SV extra dose

Deteetion limit

10-4 3Bq/m
10-4 3Bq/m
10-5 3Bg/m

102 3Bq/m
104 Bq/m3
102 3Bq/m
10 Bq/m3

0.2 Bq/l
4 x 10-2 Bq/l
4 x 10-2 Bq/l
0.1 Bq/l

1 Bq/kg
4 x 10-2 Bq/kg

2 Bq/kg
2 Bq/kg
0.4 Bq/kg
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