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Three Questions We Must Answer Today

WHAT

HOW to monitor?
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Chernobyl accident: Consequences:
Technogenic Social
Humanitarian Economic
Environmental Political



Videos/Chernobyl's 'New Safe Confinement'.mp4
Videos/Chernobyl's 'New Safe Confinement'.mp4

WHAT TO MONITOR?
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Chernobyl Exclusion Zone today




Chernobyl Exclusion Zone today
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= Pinewood

m Greenleaf Wood

u Abandoned Farmiand
® Marshland

u Towns/Roads

u Water Bodies




Chernobyl Exclusion Zone today

Barrier function of ChEZ is realized through...

Natural objects Artificial objects Artificial processes

This presentation is a sole property of SSE “Ecocentre”.

It cannot be reproduced or communicated without its prior permission.



The town of Chernobyl

. This presentation is a sole property of SSE “Ecocentre”.
http//WWWﬂﬁtU[r@“ e reproduced or communicated without its prior permission.




Self-settlers (returnees)

_ Romycur te 98 1038 people returned to ChEZ
Doeigka 3-ro seigniny 6-ro Ynpaeninia KOB YPCP .
npo Heaoniku y 3abeaneyeHHi oxopoHK 30-TH KM 30HMK (14 V|||ageS):
Yopuobuneckoi AEC. ae
14 nucronaza 1967 p. - Inability to accept new
CHPABKA * Iifestyle;
Al0-m hﬂ'lﬂMEm:;:?ETl::m:;:ﬁ;tﬂl::ll'lﬂcluﬂui::;:;lrllidh:ﬂl'ﬂ BOIBPALLCHNH = Concerns about their
IPGAIAH B IBAKYHPOBAHNLIC Paiionbl proper’[y,

radioactivity and
consequences of exposure
to radiation:

- Lack of regulation.

Residence in ChEZ is considered illegal
since 1991




Self-settlers (returnees)

http://chornobyl.in.ua/




Activities in ChEZ

o
Radioactive waste Decommissioning
management of ChNPP
N\ . Water conservation
Radiation protection activities
| : / \
Ensuring Forestry

security Wildfire __— activities

T prevention
"

12




HOW TO MONITOR?




System establishing

Radiation Environmental Monitoring = data
collecting + + data transfer +
long-term storage and analysis of data +
prognosing + making recommendations for
managerial decision-making




System establishing

What forms the air pollution in ChEZ

Dangerous objects

K (ChNPP, RWSF etc)

Work with open
sources

AIR EWildﬁres

N\ Pine tree pollen
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Monitoring Schedule

A document which determines:

= The objects covered under REM,;

= Places of sampling/field measurements;

= Scope and frequency of REM;

= Types of measurements/parameters;

= Sampling & measurement methodologies




No. of No. of measurements

L 21Am | TOTAL

Number of measurements peryear

m Surface waters
Groundwates

m Soils

mAIr

m Fallouts

u Vegetation

Grass (pasture-lands)

Backyards

e

vvater bioce




Monitoring structure and modes

6
TIMES/MONTH el NEAR-SURFACE STMOSPHERIC e EVERY 6 HRS

WEEKLY = é l = EVERY 2 DAYS

SURFACE WATER

AUTOMATED SYSTEM FOR RADIATION CONTROL

oy
4 g

EVERY 2 MINS

OBJECTS
e RAW STORAGE
FACILITIES e NEAR-SURFACE
o DORMITORIES ATMOSPERIC LAYER
(CHERNOBYL) e SURFACE AND GROUND"®
® SELF-SETTLERS WATERS

o WATER ECOSYSTEMS
o LANDSCAPES
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Monitoring capacity

Surface Water

= 645 samplings;

= 1630 measurements
Groundwater

= 138 boreholes;

= 2 water supply points;

= 680 samplings, 1100
measurements.

Soll
= 1096 samplings
= 2944 measurements




Monitoring capacity

9 stationary aspirating systems in
the far field; 900 samplings, 1890
measurements per year

26 plates to collect the fallouts;

600 samplings, 1000
measurements per year

Vegetation

213 samplings per year
394 measurements per year




Components of monitoring

= Ongoing measurements
= Sampling and field measurements

_aboratory measurements

Data analysis & reporting



Ongoing measurements

Automated system for radiation control

23




Monitoring stations
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Automated system for radiation control
and early warning

Oe nn up ll

) \ . ‘- A o e
:
|
oo 1“‘ A I—"/\ W u‘uu.
» _x'..

| 5
=58 ILI},H ‘ﬂ A2

Cr.lilenaanul

M|||EL|H|

e
Gyaa ~ : . | . {
By paKiEka : P - - -
4n8a | | [ ¥
— )

\Taulk_‘ku,u | L ] ‘F
L

? o
Ny Dok
L’ =

[ BoBuiLe e g
Crapa|Pyara | | paciiang - HekTop”
M3ri

'
M Dy psakinsa
- -

Boa g

T \NOLL§ 1K P Z .' . \
y TOP /s [ THOLHNL- 2 > ' 4 YRR,
: (ot 1 | i - Bt N {9 ‘<
KOHTPONE, o k /A , .
- e TN U . = S i <
; = el KOPONOA S et 4 - 8,
= = Tt s 1418 anufron »~

- lapTvroeaul
//' T -
#

1 IppIcKe £
A £
‘I,« -
I & l\LﬂJ'HH’Mq

] U A ™
! -

b Pash('v Radiation
i Checkpoint



Sampling

Air Sampling

Groundwater level measurement

Groundwater Sampling



Videos/Air Sampling.3gp
Videos/GROUNWATER.3gp
Videos/Observation wells.avi

Sample preparation*

m Before sample preparation After sample preparation

GROUNDWATER

VEGETATION

WATER
BIIOCENOSIS




Laboratory measurements

Environmental
sample

FIELD
MEASUREMENTS

Dissolved oxygen
pH

74

sample

Conductivity

preservation

\N—

sample N
reparation
prepa [ XRF
DA
gamma-
spectrometry
WATER SoiL
CoD Particle size
. Radiochemistry alpha, beta BOD :
radiometry TOC Moisture
I Nﬂ, K, Mg, Ca content
: — Suspended :
Radiochemistry’ I— particles Pb, Ni, Cr, Cd
Pb, Ni, Cr, Zn
MNormally: Al, Co,Cu, Fe,
- gamma-emitters Cd, Mn, Si
- 5r-90 NO3, NO2, Cl-
- Pu-238, 239, 240 S04 (2-),
- Am-241 PO4 (2-)
HCO3 (2-
L @)
— ST

|
| _.r;




Data analysis

WISDOM
Managerial decisions of

= Providing on-line information SAEZM

= Modeling & prognosing
= Decision making
= Raising public awareness

KNOWLEDGE
Product of Ecocenter

i

INFORMATION
Product of Dept.of
Info&Science

DATA
Product of Laboratory

'

DEVELOPMENT OF NEW, PRACTICAL KNOWLEDGE = WHY TO MONITOR




What kind of knowledge
can be created?




1. Data for Radiation Mapping




Contamination of ChEZ by Cs-137

1L
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Contamination of ChEZ by Pu

ISO



Predicted contamination of ChEZ by
Am-241 in 2056

b . W B 0 o L Yy i S Yy
CY¥MAPHE SABPYIOHEHHA MICLUEBOCTI AMEPHUIEM-241(FNOBANBHE + [
HOPHOBHWIBCBKE) ) ™,
po4 oA 0z 0.4 1 2 4 10 20 40 100 185 cErim 2 T L= <}
A B 1:1

— I . Dy bt
0.001 00027 0.0054 0.0 0.0z 0054 oA 027 0.54 1.08 2.7 =] Ki fica s I:'
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2. Assessment of RA contamination




Balance of radioactivity in various
objects of ChEZ

Activity, nx10"° Bq

Territory of ChEZ 8.13 5.5 2.5 0.13

Cooling pond 0.22 0.19 0.03 0.002

RAW Disposal facility 5.49 3.0 1.8 0.09

RAW Temporary storage facility 2.14 1.4 0.7 0.04

TOTAL 16 10.7 5 0.26

The Shelter 340 190 145 4.5

36



Contamination of products consumed
by self-settlers (returnees)

Permissible activity of Excess contamination
radionuclides, Bg/kg (times)

Potatoes 60 20 8 20

iy 40 20 6 140
vegetables

Fruit 70 10 2 18

Fish fr_om river 150 35 30 19

Pripyat

A5 500 50 1000 80
mushrooms

Bush meat 400 40 220 15

37




3. Risk Assessment and Safety
Assurance




Risk assessment

Max individual | Tax-collective | o hility, Dl
Source of exposure dose. mSvIvr dose, man- ear’(-1) radiation
: y mSv/yr y hazard, mSv/yr
Water transport of RN 2 250 0.25 62
Personr?el exposure 18 05 10 o5
(routine work)
Radiation accident at
NSC 2000 200 0.01 2
Technogenic transport of 14 12 10 19
RN
Unauthorized food

consumptionin ChEZ = e L B
Air transport of RN 0.2 3.0 0.2 0.6
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Demarcation of the Ukraine-Belarus
State border
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Demarcation of the Ukraine-Belarus
State border




4. Obtaining Information about Nuclear
Incidents
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Europe, October 2016

= |-131 detected in the
near-surface
atmospheric layer.

= 25th October:
Norwegian Institute for
Energy Technology
reported a small leakage
of radioactivity from
Halden Research
Reactor

Sverige

dddddd




Conclusion

= ChEZis an open area source of radiation with a
specific distribution of radionuclides.

= Personnel working in ChEZ is exposed to a potential
radiation risk.

= Environmental radiation monitoring is a complicated
system involving considerable amount of resources.

= Environmental radiation monitoring is a vital part of
radiation safety not only for EZ, but also for the whole
country.

= (QObserving the trends is only one of the many tasks of
the environmental radiation monitoring.
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