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Legal requirements:

WHY
did we ,investigated”
the radiation inside the new IMI_ReC building construction ??

The Croatian Act on radiological and nuclear safety (OG 141/13, OG 39/15, OG 130/17, OG 118/18, OG 21/22) especially

Article 65.a gives a legal framework for establishing the Radon Action Plan (RAP) which is a requirement of the Article 103
within EC Directive 2013/59/Euratom

RAP has been published in (OG 118/18) and it describes planned activities within 5 years period (2019-2024)

The ultimate goal is to reduce radon-induced lung cancer at achievable level by incorporating radon measurements,
radon mitigation and radon- resistant construction into the national legislations that govern constructing and renovating
homes, schools, kindergartens and other buildings, using simple and proven technologies = EU CANCER Beating Plan

IMROH used the above legal requirements and statement that the radon exhalation from constructing materials
in closed indoor environments - especially in newly built PUBLIC buildings - is to be determinated

. ensuring ,, Radon free” working environment — indoor exposure remission

NO radon presence resulting from new geothermal energy system built into the new research building
Risk free and ,safe” working environment due to the research use of any type of ionizing sources

To acquire the Construction permit for probationary new building facility operation permit
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Temporarry USE PERMIT of IMI_ReC new building was conditioned by regulators through the
UPGRADED BUILDING PERMIT with the performance of :

,» investigate the ionizing and nonionizing
exposure throughout the building

during the experimental operation

of research ionizing and nonionizing soruces
(equipment)”

- including radiological characterization
of building materials due to

radiation protection needs

(risk assesment at workplaces)

Future =
IMI_ReC building <
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Preliminary results - Natural ionizing radiation background around new building

GBG location

GBG Report for 22. 04. 2022.
From: 2022-04-23 02:00:00 To: 2022-04-23 16:59:00 local Time (GMT)

Number ofpoints 900
Total impulses: 99298
Minimum: 75
Maximum: 148
Mean value: 110,3311 H*(10)/t= 114,74nSv/h
Standard deviation: 10,78402 11,22nSv/h
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Preliminary results - Natural ionizing radiation background around new building
Above GBG
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Preliminary results - lonizing radiation background inside new building — building material contribution
Building Materials — implementing the requirements in Council Directive 2013/59/Euratom

Building material samples : with a focus on base concrete mixture

concrete block - mixture

concrete fill - diluted

stone block - pavements
ceramic tile

facade plate

wooden coating

external wall insulation plates

stone mineral wool

gypsum panel
gypsum aqua panel Dosimetric and radiological quantities which will be

gypsum plates +paper presented and used for risk estimations/simulation

aerated concrete

gypsum filler

tile glue - adhesive Raﬂq H“"- D["G}H‘h} Hm I]"" lelﬂ[ms'v yr"] I:I"H-IJ’t['T'S"'Ir ?r-lll

cement glue - adhesive

paint
Gamma spectrometry of building material samples : with a focus on base concrete mixture - in progress — (respecting secular equilibrium)

Hnr
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Preliminary results - lonizing radiation inside special accidental room in a new building — irradiator source
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Preliminary results - Electromagnetic telecommunication exposure cloud around new research building

78000
Size
. 0,186 V/m
e 0,614 V/m
® 1,04 V/m
77600
@® 147 V/m
@® 19 Vm
77400
@ 233 vm
‘ 2,75 Vim
77200
Color
3, B ‘ ‘ V ® 0,186 V/m
S 1 L e = = ® 0,614 V/m
77000 , 3 Sk YR —&=4 R @ 1,04 Vim
i L g T e ail B 1,47 V/m
76800 _ |5 A 5 5 / ® 233 V/iIm
N oW 3 | ® 275 vim
76600 ! : ‘ .
@ .
-b}

Working space (and body) exposure to EMF will be simulated using
XFdtd Pro 3D Software Package+BIO option & Varipose module — EM RF; REMCOM LtD, USA
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Preliminary results - RADON exhalation in a new building

Room Rn (fast) (Bq/m3) Rn (slow)(Bq/m3) Thoron (Bq/m3)

1. floor Amphitheater 50,233 52,690 7,477
5. floor Gamma spect 73,838 68,027 13,532

basement storages 30,934 27,916 7,395
4. floor Dosimetry 54,270 32,552 <0
5. floor Management 27,027 28,455 <0

parterre - Occupational Health 36,315 33,429 13,450

ambulances

5.floor - Apha spect 63,634 50,800 7,606
3.floor - Air quality lab 39,969 40,905 6,661
4. floor - small seminar room 55,064 53,198 7,760
5. floor - small seminar room 41,895 42,635 8,245

basement Higher activity samples

large instrument SARAD RTM 2200 SG
small instrument SARAD RTM 2200 SG+ CH4
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RESULTS
Instrument: Radon-Scout Home SN: 399 Average: 7 Bg/m3 £12.2%
Data Records: 425 Exposure: 12211 Bgh/m3
Sample Period: 2022-02-02 1:13:00 - 2022-04-14 9:13:00 Maximum: 175 Bg/m3
Exposure Time: 1700.0 hours Minimum: 0 Bg/m3




Preliminary results - Some other considerations and risk assessment:

In particular, the EC Directive 2013/59/Euratom applies to the management of existing exposure situations, including the
exposure of the population to indoor radon, external exposure from building materials and cases of lasting exposure
resulting from the after-effects of an emergency or a past activity.

In short, it recommends setting a reference level for indoor exposure in
» existing buildings of 20 mSv/y and

* adesign level of 200 Bq/m? for future constructions, implying a protection of new buildings against radon.

Research results which have been recently published in the British Medical Journal (BMJ)

regarding the impact of energy-saving measures.

A modelling study demonstrated that the introduction of energy-saving measures such as increased insulation and air-
tightness would lead to the average radon concentration in UK homes increasing by more than 50%.

In turn, this could result in an additional 278 lung cancer deaths each year, highlighting the need for a balanced approach
between achieving improved environmental performance without increasing risks to human health

IMI_ReC new Public building is powered by Green geothermal enegy system — the above statements are taken into account !!

0T

I © I.Prli¢ : NORM X : 25 Years of NORM Symposia; Utrecht, May 9-13 2022. Netherlands



All of YOU
are
INVITED !!




