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the Finnish version shall take
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PROGRAMMES FOR MONITORING RADIOACTIVITY IN THE ENVIRONMENT OF
NUCLEAR POWER PLANTS

1
GENERAL

The purpose of the environmental radiation monito-
ring prior to the commissioning of the nuclear
power plant is to reveal the background radiation
levels of the environment and the concentrations
of radioactive substances in 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 closely connected to dose calculations
that are carried out on the basis of measured
amounts of released radioactive materials,
measured dispersion 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 conducted for the population
of the environment are agreed upon separately.
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3
REALIZATION OF THE ENVIRONMENTAL RADIATION MONITORING PROGRAMME

measurements and analyses of the environmental
radiation monitoring programme. The programme
shall come into effect not later than one year
before the first planned fuel charge of the plant.
The programme presented in this guide may be
expanded, if the special conditions of the
environment make it necessary. Similarly, the
programme may be supplemented on the basis of

the results obtained from release control, for
instance if some unexpected radionuclides come

up in release measurements. After the first three
years of plant operation, the programme may be
reduced if the measurement results and dose
estimates indicate that some object of monitoring
has very little significance.

The objective of the radiation monitoring program-
me 1is to detect radiation doses of at least the
same order of magnitude as the gulde dose limits
for the critical group given in Guide YVL 7.1.
Appendix 2 presents the measurement sensitivities
required of the measuring equipment.

Estimation of the radiation doses received by

the population of the environment, based on
measurements, is part of the environmental
radiation monitoring programme. The licensee shall
estimate local radiation doses up to the distance
of ca 10 km and compare these observations with
the radiation doses calculated on the basis of
measured releases, measured dispersion conditions
and various 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 moniltoring programme carried out
prior to the commissioning of the plant shall

be reported before the issuance of the operating
license.
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Table 1

GUIDE

monitoring programme

YVL 7.7 Appendix 1

1 (2)

Requirement level for the measurements and analyses of the environmental radiation

ngject to be
lmonitored

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

Sampling frequency

Analysis and
frequency

1. External
radiation

At least one radiation exposure rate meter
at the plant site towards the main wind
direction from the release nonirt

Continuous measure=
ment and recording

About 10 dosimeter stations evenly located
in the most important direction from the
plant at a distance of 1...10 km

4/a...annually

Gamma dose,
4/a...annually

2. Airborne radio-| 3...5 air sample collectors which can Continuous Gamma emitters,
active parti- collect the airborne radioactive particulates | collection, 2/month
culates and and iodine (also iodine in the form of filters re- 898r nd QOSr 4/a
iodine organic compounds) located up to 5 km placed 2/month 8 !
from the plant

3. Deposition 3...5 rain water collectors located up Continuous Gamma emitters and

| to 10 km from the plant and in the next collection , 3H 89S a 905

| big population centre ' 4?5 ¥ R K

5 e -

4. a) Soil a) A soil sample is drawn from the area Towu2/a Gamma emitters and
of the assumed maximum deposition to find 89g. ana gy
out the accumulation of especially the 1 = 2/a ;
long-lived radionuclides e

b) Indicator b) 1...2 indicator species that strongly
organisms enrich many radionuclides are collected
— : —_

5. Grazing grass Collective samples representing milk produ- 2/growing season . Gamma emitters and
cing farms located 1) at a distance of less BQSr and 90 sy, 2/
than 5 km 2) at a distance of 5...10 km v om season'

‘ from the plant _— g g

6. Milk Samples representing farms located Grazing season 137

1) at a distance of less than 5 km

2) at a distance of 5...10 km

3) at a distance of more than 10 km
from the plant

2/month, other
times 1/month

I from each sample

89Sr,90 SR and13? Cs
4/a
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2

Object to be
monitored

Number of measuring ecuipment or samples and
places of measurement and sampline

Samplina frequency

Analysis
and frequency

e, o — |

water body

main dispersion or in the areas of higher
concentrations at 1...2 depths depending
on water depth

7. Garden and At a distance of 1...10 km from the plant 1/harvest Gamma emitters
agricu’ tural 2 w3 mos? grown or produced species and 898r ey
produce representing various plant types 90

accumulating radioactive substances in Sr, 1/harvest
different ways (depending on the location;, ‘
also other garden and agricultural products |
may have to be monitored). i
8. Drinking From fresh water of the plant and water i4/a Gamma emitters
water (surface and ground) used in the i ! 3 89
. ’ : i . and H, Sr
| surrounding area at a distance of | ! 90
1...10 km j and Sr, 4/a
9. Discharge At 2...4 places in the direction of the 54/& GCamma emitters

and 3H, 898r

90

and Sr, 4/a

fishes prevalent in the area

210. a) Sediments/ ia) Sampling/continuous collection of a) 1...2/a/con- Gamma emitters
| sedimenting sedimenting matter at 2...4 places in tinuous collection and 9Sr and
! matter | the discharge area + 1 reference point taking place in 1 90
f ] . two-week periods ] St; 1...2/8
é b) Indicator iB) Collection of ?...3 indica?or spgcies : BY w28 i
! organisms ithat strongly enrich many radinnuclides ; ;
! and/or indicate the accumulation o® long- | ;

lived radionuclides in the water ! i

environment | | |
11. Fish ' 2..4 species in household use from the 4/a | Gamma emitters |
i | discharge area; if possible, the svecies | | — 895r shd
f | should represent stationary predatory | 90

fishes, plankton eaters and migratory | | Sr, 4/a
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Table 1 Measurement sensitivities required

radiation monitoring programme

YVL 7.7
Appendix 2

in the environmental

Equipment or radionuclide analysis

Required sensitivity

External radiation
radiation exposure rate meter

10 % change to normal
values

dosimeters | 40 mrem/a extra dose
Alr 5
amma emitters 370 uBq/m3
9sp 190 HBq/m3
903p 37 WHBq/m3
Water
gamma emitters 370 Bq/m3
3H 7400 Bq/m3
90sp 37 Bq/m3
Milk
89gp ' 190 mBq/1
903p 37 mBq/1
1311 37 mBq/1
137¢s 370 mBq/1

Other samples

gamma emitters ?3-7 Ba/kg

89sp |1.9 Bq/kg

90sp 5370 mBq/kg
Postadress Telephone Telex
P.O. BOX 262 61671 122691 STL - SF
SF-00101 HELSINKI 10

FINLAND



