\ Public Health Authority
Q of the Slovak Republic

MONITORING AND REGULATION
OF NORM IN THE SLOVAK REPUBLIC

Presented To:
10th International Symposium on Naturally Occurring Radioactive Material
09 — 13 May 2022, Utrecht, the Netherlands

) ~ Presented By: )
Veronika DRABOVA, AlZzbeta DURECOVA, Kristina ZEMKOVA



OUTLINE OF THE PRESENTATION

Introduction

Transposition of the EU Council Directive
Graded Approach

Legislative Framework

Adoption of the Slovak White List
Obligations of the Operators
Utilization of Geothermal Energy
Undergroundwater Handling
Building Industry

Doses of Workers

Protective Measures

V4



WHO WE ARE S
PuBLIC HEALTH AUTHORITY OF THE SLOVAK REPUBLIC

* National Regulatory Authority competent for
the control, regulation, and supervision in the
field of radiation protection and physical
protection of sources of ionizing radiation.

e Contact point for communication with the
competent authorities of other MSs and
international organizations in the field of

. : ORGANIZATIONAL STRUCTURE
radiation protection. OF RADIATION PROTECTION DEPARTMENTS

 The PHA SR is a budgetary organization of the
State with competence on the territory of the
Slovak Republic with a registered office in
Bratislava. The PHA SR is managed by the Chief [l Emeoe] Bl Souded EETLY EHSINE

Cydle and in Medicine Tonizin of Ex
e s g posure €S ar
S Industry Radiation and Associated|ill Radioactive AT

Public Health Officer of the Slovak Republic s e [l ducaon, Health Risks [l Sources [P0
who is also the Director of the office.
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TRANSPOSITION OF THE EU COUNCIL DIRECTIVE §
2013/59/EURATOM S

Act No. 87/2018 Coll. On Radiation Protection
valid from 1st April 2018

MH SR Decree No. 96/2018 Coll.
Laying Down the Details on Operation of Radiation Monitoring Network

MH SR Decree No. 98/2018 Coll.
Fundamental Safety On the Limitation of Exposure of Workers and Population from Natural Sources
Principles SF-1 of lonizing Radiation

MH SR Decree No. 99/2018 Coll. On Radiation Protection

Basic Safety Standards MH SR Decree No. 100/2018 Coll.
(BSS), eg GSR PART-3 Laying Down the Details for Limiting Exposure from Drinking Water, Natural Mineral
Water and Spring Water

MH SR Decree No. 101/2018 Coll.

>afety Guide Laying Down the Details on Ensuring Radiation Protection During Medical Exposure

»,Occupational
Radiation Protection”
GSG-7




GRADED APPROACH §
\

Practices

- excluded from the scope:

a) exposure to the natural background radiation, such as radionuclides contained in the human body
and cosmic radiation prevailing at ground level;

b) exposure of members of the public or workers other than air or space crew to cosmic radiation in
flight or space;

c) exposure to radionuclides present in the undisturbed earth's crust.
- exempted from the regulatory control: exemption levels and clearance levels are in line with GSR Part 3

Radionuclides Exemption levels [Bq-g] Clearance levels [Bqg-g]
C N N TR

Natural RNs from Th-232 series; 1
Natural RNs from U-238 series
- need to be notified

- need to be registered
- need to be authorized



CURRENT LEGISLATIVE FRAMEWORK AND TERMINOLOGY

,An activity leading to exposure is a human activity which can lead to
increased exposure of a physical person and it is managed as planned
exposure situation, such as:

» exposure to natural source of ionizing radiation, when natural
radionuclides are processed for their radioactive properties or fissile
properties.”

,An activity at workplaces with exposure to natural sources of ionizing
radiation is a work activity that leads to the exposure of a worker or a
natural person from the population to natural sources of ionizing radiation,
which is not negligible from the point of view of radiation protection;
includes the processing of material containing natural radionuclides,
underground work, exposure of aircraft crews or spacecraft crews, and
work at a workplace with exposure to radon.”

ZBIERKA ZAKONOV
SLOVENSKEJ REPUBLIKY
Rocnik 2018
Vyhldsené: 31. 03. 2018 Casovd verzia predpisu ¢inna od: 1. 01. 2022 do: 31. 12. 2023
‘Obeah dokumentu je prévne zdvizny.
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ZAKON
z 13. marca 2018,
© radiaénej ochrane a 0 zmene a doplneni niektorych zikonovy

Narodn rada Slovenskej republiky sa uzmiesla na tomto zikone:
[
PRVA Cast
2AKLADNE USTANOVENIA

§1
Predmet Gpravy

(1) Tento zikon upravuje

voblasti radiaénej ochrany a vykon stitneho dozoru v oblasti radiaénej

€) podmicnky na poskytovanie shihy délezitej z hladiska radiaénej ochrany,
d) poziadavky na

j ochrany.

zarenia alebo
Ibaf z hladiska
prostredie v ramei dihodobej achrany zdravia

a
radia oehrany alebo vplyvu
obyvatelstva.

VoV



TERMINOLOGY IN THE LEGISLATIVE PROCESS N

DEFINITION

NORM

Naturally occurring
radioactive material is
material in which the

technological process
has increased the
content of the naturally|
occurring radionuclides

DEFINITION

Workplaces with exposure
to natural sources of
ionizing radiation

A workplace with
exposure to natural
sources ionizing radiation
is considered to be an
area where,

as a result of the work
activity, the worker's
effective dose may
exceed 1 mSv per
calendar year

DEFINITION

Workplaces with exposure
to radon

A workplace with
exposure to radon is
considered to be an area
where reference levels
could be exceeded
(annual radon volume
activity > 300 Bq-m3)




ACTIVITIES LEADING TO EXPOSURE THAT NEED TO BE NOTIFIED §
N

Q

Workplaces with exposure

. .. . .. Workplaces with exposure to radon
to natural sources of ionizing radiation

» operations of aircraft and spacecraft, concerning the
exposure of crews during the flight with altitudes more than
8 km,

» underground workplaces,

» industrial sectors involving NORM. » workplaces situated on radon prone areas,

» workplaces in a building that serves as a preschool or a school
facility, a day-care home, a health care home, or for other
commercial purposes for the long-term residence of persons,

» workplaces where underground water is handled in a way of
pumping, cumulating, or in other ways.

If annual effective dose of workers 26 mSv - PLANNED EXPOSURE SITUATION




ADOPTION OF THE SLOVAK WHITE LIST S

Vs

Slovak white list that has been set in the radiation protection law includes workplaces where the

following activities could be performed:

»Mining and processing of ores (other than uranium ores);

» Manufacture of TiO, pigments;

» Production of oil and gas;

» Production of tin, copper, lead, and iron;

» Exploitation of coal;

» Exploitation of raw materials with the content of niobium, tantalum, and zircon;

» Metal mining and smelting;

» Using of geothermal energy;

»Handling sediments, filters, etc., from water treatment plants (groundwater is treated);

»Handling underground water in a way of pumping, cumulating, or in other ways, and
workplaces where the activities mentioned above are performed in closed spaces;

» Building industry;

» Recycling.



OBLIGATIONS OF THE OPERATORS

» Perform measurements to calculate the worker's annual effective dose during the
worker's stay in the workplace — if the duration of the worker's stay in the workplace
is more than 100 hours per calendar year;

»Keep a record of the results of the calculation of the worker's annual effective dose;

» Ensure optimization of radiation protection;

»Inform the worker of the results of the effective dose calculations;

»Submit to the radiation protection regulatory body, every year, data on workplace
monitoring and the results of the measurements and calculations of annual effective
doses of the workers.
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UTILIZATION OF GEOTHERMAL ENERGY

FOR GREENHOUSES HEATING

141 geothermal boreholes have been already identified in the territory of the Slovak Republic

A‘A — /r
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FIG. 1. Utilization of geothermal energy in the Slovak Republic.

The total surface area: 6 ha

The main crops: tomatoes

The water for heating greenhouses ranges from
40 to 100 °C

The number of workers: 300
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USING OF GEOTHERMAL ENERGY FOR HEATING
OF GREENHOUSES
Process Description




USING OF GEOTHERMAL ENERGY FOR HEATING
OF GREENHOUSES

Workplace Monitoring

REGIONALNY URAD VEREINEHO ZDRAVOTNICTVA
SO SIDLOM V BANSKEJ BYSTRICI

oddelenie ochrany zdravia pred Ziarenim

KEUIUNALNY UKAD VEKEINEHU ZUKAYULNIULVA R\

i T “esta k nemocnici |, ska Bystrica, PSC 975 §
SO SIDLOM V BANSKEJ BYSTRICI Cesta k nemocnici | Banskd Bystrica, PSC 975 56

oddelenie ochrany zdravia pred Ziarenim Banski Bystrica 08.10.2020

W@ Cestak nemocnici 1, Banska Bystrica, PSC

PROTOKOL

o merani objemove aktivity radonu (dalej len “OAR”) & 032020
nskd Bystrica 08.10.2020
Predmet merania: Meranie OAR v ovzdusi
Détum odberu: 02.10.2020
Miesto odberu, pracovisko: Prima Fruit, Horna Potoi

PROTOKOL

0 merani priestorového davkového ekvivalentu fotonového Ziarenia &.: 03/2020 : ’
Vysledky merani

‘edmet merania: Priestorovy davkovy ekvivalent foténového Miesto odbera Cas odbers l”fkl
Ziarenia o — ! ; ! Bg/m
: . rivod geotermalne) ve 10:40 <1
ftum merania: 02.10.2020 5 m\j - '““1’“,‘ \l'\ e m '(
. . . . . v v geolermaine) Y 1) -
iesto merania: Prima Fruit Horna Potoi TNOC BEOICTEE] VU ! TE '“ zl
UL (2249)
isledk 2 ar 11:30 (1647)
ysledky merani t t
¥ y mer: . . - Panska Satis 11:40 <10
Miestomerania | nSv/hod U | AR . 2
ivod geotermdlnej vody, vzdialenost’ cca ) )
1 &d privadného potrubia | 20 | 2% | Vyhodnotila: Ing. Alzbeta Durecovd, PhD.
idrZ vody na polievanie 98 10
nska Satfia = ‘IIK }],,, PouZitd metoda: Meranie pomocou AlphaGUARD DF2000 v difiznom reZime,
V1= sorthent Komblmomc Faocrid mesiom ¢ poficensom potie 2 interval merania 10 minit. Overovaci list meradla & 6300, SUJCHBO/1664/)-

£ CAOANA Dlatnnss’ avamnia A N0 N7 31

yhodnotil: Ing. Alzbeta Durecov, PhD.

JuZitd metdda: Meranie pomocou FH 40 G-L, meradlo overené SMU ¢.06034-

4-610-19. platnost’ overenia do 27.11.2021.
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USING OF GEOTHERMAL ENERGY FOR HEATING

OF GREENHOUSES
Radionuclides concentration

Measurementsdata

Drinking water Geothermal water
U-238 2 + 1 mBg/L U-238 33 £+ 5mBq/L
U-234 21 +4mBg/L U-234 50 £ 7 mBq/L
Ra-226 < 1 mBg/L Ra-226 < 1,5+0.2 mBq/L




UNDERGROUNDWATER HANDLING

Groundwater resources are mainly
used as the supply of drinking water in
Slovakia (87.3% of inhabitants are
supplied with drinking water from
underground resources), of which
approximately 22% of this amount has
to be treated. Water treatment is
mostly needed for the removal of iron
and/or manganese.

Water treatment method used

12
10
8
6
4
2
0
Chemical - chlorination None Combination (chemical +
method physical - mechanical

filtration)

FIG. 2. Survey data (17 operators participated in the survey).



BUILDING INDUSTRY

» Types of monitored materials: concrete, brick, sand, aggregate,
cement, shale, etc...

» Sample preparation: hermetisation = sample is filled into a gas-tight
container and measured after 23 days at least
(because of equilibrium of 226Ra and its progeny).

DE VRS

* Monitored radionuclides: “°K, 22Ra, 232Th.
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APPROACH TO DOSE ASSESSMENT AND EXPOSURE OF WORKERS

PHA SR maintains the national registry of doses, records and keeps doses of up to 16 000 workers
every year. Approximately 150 of monitored workers are classified as category A workers who are
exposed to natural sources of ionizing radiation.
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FIG. 3. Total number of monitored workers.

FIG. 5. Annual average effective doses of monitored
workers.

Collective
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FIG. 4. Collective doses of monitored workers.



TAKEN PROTECTIVE MEASURES

YoV

v Occupational health and safety measures are already in place
v’ Control of the occupancy period

v' Discouraging and reducing access (mamtenance workers)

v’ Control of the air quality -
v’ Ventilation systems

v General housekeeping
v’ Personal hygiene
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\ Public Health Authority
Q of the Slovak Republic

Thanks for your attention.

veronika.drabova@uvzsr.sk

WWW.uvzsr.sk
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