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Questions:
1) Nuclear context: what types of facilities does your methodology cover?
2) National Organization: who is the authority in you country?
What types of manufactures do you have?
Who are the experts?
3) Do you use critical group concept? Or the new ICRP version of it?
4) What are the regulatory limit values? Are they doses? Are they
concentrations? Or other units?
5) What modeling approaches do you use?
5a) do you transfer coefficients? (if so which ones?).
5b) what type of atmospheric modeling do you use?

5c¢) do you use site specific data?
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1 Nuclear context:

what types of facilities does your methodology cover?

Atomic Law
ACT OF PARLIAMENT
of 29 November 2000
The Act shall define the following:
activities and practices related to peaceful use of atomic
energy, involving actual and potential exposures to ionizing
radiation emitted by:
i. artificial radioactive sources,
ii. nuclear materials,
lii. ionizing radiation generating devices,
iv. radioactive waste and
v. spent nuclear fuel;
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1 Nuclear context:

what types of facilities does your methodology cover?

Atomic Law

ACT OF PARLIAMENT

of 29 November 2000
The Act shall be applied also to the activities conducted in the
conditions of exposure to natural ionizing radiation enhanced by
human activity.
Moreover, the Act shall establish the rules for radioactive
contamination monitoring and shall regulate the activities
conducted in radiation emergency situations as well as in long-

term exposure conditions in the aftermath of radiation emergency
Lor some past practice.
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1 Nuclear context:

what types of facilities does your methodology cover?

Reactor ,Maria” (1976 r)

4000 h/year 15+17 MW(th)

+— e IE}:
Lr
_________ e

Rys.2.1. Przekrgj poprzeczny reaktora MARIA wraz z basenem technologicznym

Institute of Nuclear Energy , Swierk”
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1 Nuclear context:

what types of facilities does your methodology cover?

CSOP Rézan (fosa)

S “\\\\“\\:':‘;_-“;

Nieprzepuszcza
warstwy grui

Low and medium waste surface Repositoi‘y ~R0zan
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1 Nuclear context:

what types of facilities does your methodology cover?

Nuclear medicine Units, I-131 diagnostics and therapy
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2) National Organization: who is the authority in you country?

STRUCTURE OF RADIATION MONITORING SYSTEM

PRESIDENT OF NATIONAL
ATOMIC ENERGY AGENCY

(NAEA)

|
DEPARTMENT OF

STATIONS
CONDUCTING L;IEIILT?)[C)%NADI\XISJIIL\IC? CENTRAL REGISTER OF
CONTINOUS SAMPLING INDIVIDUAL DOSES

AND MEASUREMENTS AND MEASUREMENTS

LOCAL MONITORING
SYSTEMS AT USER
SITES’
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2) National Organization: who is the authority in you country?

Authorities involved in radioactivity monitoring

Scope, history and current situation

On the basis of Article 87, paragraphs 1 and 2 of the Act of Parliament of
29 November 2000 -Atomic Law (Polish O.]. of 2004 N°161, Item 1689
and 1808), NAEA has been designated the main Art.35 Technical Report -
PL-06/7 Page 10 / 48 responsible organisation for the Polish monitoring
programme of radioactivity in the environment.

NAEA is supervised by the Ministry of Environment (MENV).

NAEA, through its president, is co-ordinating the monitoring of environmental
radioactivity in Poland and is the Competent Authority (CA). NAEA has the
responsibility to enforce the above mentioned legislation, to ensure for
environmental radioactivity monitoring and for regular reporting to the European
Commission (EC-JRC/ISPRA) on the basis of Article 36 of the Euratom Treaty, to
ensure for emergency preparedness and response in case of radiological accidents
and to deal with all matters concerning the relations of Poland with the EU, with the
IAEA and other international organisations in this field.
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2) National Organization: who is the authority in you country?

Authorities involved in radioactivity monitoring
Other organisations involved in the national monitoring
programme are:

e The Chief Sanitary Inspectorate (CSI): it supervises the basic units (see: 5.1.1I)
measuring radioactive contamination of the environment, agricultural products and
foodstuffs. CSI reports to the Ministry of Health (MH).

e The Central Laboratory for Radiological Protection (CLOR): it supervises the basic
ASS-500 aerosol stations (see: 5.1.1), performs the local monitoring of mixed diet,
soil, water, radon, etc. by doing the measurements and - based on contracts from
NAEA - organises the intercalibration exercises for all basic units.

e The Institute of Meteorology and Water Management (IMGW): it supervises the

basic stations (see: 5.1.1) under its responsibility (IMGW stations) and reports to the
Ministry of Environment (MENV).
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2) National Organization: who is the authority in you country?

Authorities involved in radioactivity monitoring
Other organisations involved in the national monitoring
programme are (cont.):

e The Centre of Contamination Analysis (CCA): it supervises auxiliary military
stations and reports to the Ministry of Defence (MD).

e The Institute of Atomic Energy in Otwock-Swierk: it performs local site monitoring
and reports to the Ministry of Economy (ME).

e ZUOP, the state-owned 'Radioactive Waste Management Plant': it operates the
central radioactive waste repository of Poland located in R6zan. ZUOP is the only
Polish institution responsible for securing, handling and deposition of radioactive
wastes. It reports to the

Ministry of the Treasury (MT).
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4 )
Legal framework

Legal basis for radiation protection in Poland

Poland has comprehensive legislation in the area of radiation and

nuclear safety. The main legal acts regulating the radiation protection
topics are:

I. Act of Parliament of 29 November 2000 - Atomic Law (last

amendment 14 April 2006); published in: Official Journal of Laws of 2004,
no.161, item 1689, no.173, item 188; Official Journal of Laws of 2005, no 163, item
1362: Official Journal of Laws of 2006, no 53, item 378; Chapters X and XI.

II. Regulation of the Council of Ministers of 17 December 2002 on stations
for the early detection of radioactive contamination and units which

measure radioactive contamination; published in: Official Journal of Laws of
2002 no 239, item 2030.

- /

/

R

Central Laboratory for Radiological Protection 23/09/2009 @



2"d Meeting of the EMRAS Il Working Group 1
Reference Methodologies for Controlled Discharges

Meeting Room F0707, |AEA Headquarters, Vienna, 22-24 September 2009 4
REF: 754-J9-CS-38521-09CT11628

4 )
Legal framework
Legal basis for radiation protection in Poland
Apart from legal documents specific to radiation and nuclear safety there is a set
of other legal acts dealing with Nuclear/radiological emergency
ITI. Regulation of the Council of Ministers of 27 April 2004 on intervention
level values for various types of intervention measures and also the
criteria for revoking such measures; published in Official Journal of Laws of
2004 no 98, item 987.
IV. Regulation of the Council of Ministers of 27 April 2004 on establishing the
entities authorized to exercise control the food and animal feeding stuff
of compliance with the maximal permissible levels for radioactive
contamination, following a radiological emergency; published in Official
Journal of Laws of 2004 no 98, item 988.
- /
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Legal framework
Legal basis for radiation protection in Poland

Radioactive waste/Exemptions

V. Regulation of the Council of Ministers of 3 December 2002 on radioactive

wastes and spent nuclear fuel; published in Official Journal of Laws of 2002 no
230, item 1925.

VI. Regulation of the Council of Ministers of 6 August 2002 on the instances
in which practices involving the risk of exposure to ionizing radiation are
not subject to the licensing or reporting requirement, and instances in
which the said practices may be conducted based on a report (Amended

27 April 2004); published in Official Journal of Laws of 2002 no 137, item 1153;
Official Journal of Laws of 2004 no 98, item 980.

\_
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\_

Legal framework
Legal basis for radiation protection in Poland

Legislative acts regulating radioactivity monitoring in
foodstuffs

The applied legislation is the one described previously i.e.

I. Act of Parliament of 29 November 2000 - Atomic Law (last

amendment 14 April 2006); published in: Official Journal of Laws of 2004,
no.161, item 1689, no.173, item 188; Official Journal of Laws of 2005, no 163, item
1362: Official Journal of Laws of 2006, no 53, item 378; Chapters X and XI.

IV. Regulation of the Council of Ministers of 27 April 2004 on establishing the
entities authorized to exercise control the food and animal feeding stuff
of compliance with the maximal permissible levels for radioactive

contamination, following a radiological emergency; published in Official
Journal of Laws of 2004 no 98, item 988.
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Legal framework
Legal basis for radiation protection in Poland
Legislative acts regulating NORM issues

The applied legislation is the one described previously i.e.

I. Act of Parliament of 29 November 2000 - Atomic Law (last

amendment 14 April 2006); published in: Official Journal of Laws of 2004,
no.161, item 1689, no.173, item 188; Official Journal of Laws of 2005, no 163, item
1362: Official Journal of Laws of 2006, no 53, item 378; Chapters X and XI.

IV. Regulation of the Council of Ministers of 27 April 2004 on establishing the
entities authorized to exercise control the food and animal feeding stuff
of compliance with the maximal permissible levels for radioactive

contamination, following a radiological emergency; published in Official
Journal of Laws of 2004 no 98, item 988.

VI. Regulation of the Council of Ministers of 6 August 2002 on the instances
in which practices involving the risk of exposure to ionizing radiation are
not subject to the licensing or reporting requirement, and instances in
which the said practices may be conducted based on a report (Amended

27 April 2004); published in Official Journal of Laws of 2002 no 137, item 1153;
Y Official Journal of Laws of 2004 no 98, item 980.
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Legal framework
Legal basis for radiation protection in Poland
Legislative acts regulating NORM issues

The applied legislation is the one described previously i.e.

I. Act of Parliament of 29 November 2000 - Atomic Law (last

amendment 14 April 2006); published in: Official Journal of Laws of 2004,
no.161, item 1689, no.173, item 188; Official Journal of Laws of 2005, no 163, item
1362: Official Journal of Laws of 2006, no 53, item 378; Chapters X and XI.

IV. Regulation of the Council of Ministers of 27 April 2004 on establishing the
entities authorized to exercise control the food and animal feeding stuff
of compliance with the maximal permissible levels for radioactive

contamination, following a radiological emergency; published in Official
Journal of Laws of 2004 no 98, item 988.

VI. Regulation of the Council of Ministers of 6 August 2002 on the instances
in which practices involving the risk of exposure to ionizing radiation are
not subject to the licensing or reporting requirement, and instances in
which the said practices may be conducted based on a report (Amended

27 April 2004); published in Official Journal of Laws of 2002 no 137, item 1153;
Y Official Journal of Laws of 2004 no 98, item 980.
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~
Guidance documents

I. ICRP60/72 - BSS,

II. IAEA BSS,

III. EU Directive 96/29 EUROATOM,

IV. EC Publication Radiation Protection 112,

V. Commission Recommendation 2000/473/Euratom.
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What are the regulatory limit values?

DOSELIMIT | DOSE LIMIT
Workers and Effective Effective DOSEELIMIT
population groups dose during | dose during Effective dose during one year
one year five years

150 mSv- eyes’ lens
500 mSv- skin surface ( 1 cm? irradiated part)
500 mSv- hands, forearms, foots, thighs

Occupational exposure
Students and trainees

Students and trainees 50 mSv- eyes’ lens
150 mSv- skin surface ( 1 cm? irradiated part)

16 - 18 years old 150 mSv- hands, forearms, foots, thighs

Students and trainees 50 mSv- eyes’ lens
16 years old and 150 mSv- skin surface ( 1 cm? irradiated part)

younger 150 mSv- hands, forearms, foots, thighs
Public members
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What modelling approaches do you use?

AIR MIXING LAYER
INPUT DATA

CONCENTRATIONS LEVELS IQAPID F’REDICTION

2009

Flowchart of CLRP calculation sequence.\
Blue arrows show an order of
ANIMALS' o MAN calculations in the particular
METABOLIC COMPARTMENTS CompartmentS,
where the results obtained in one
compartment (output data ) are used
Qs input data in the next compartmentj

EXTERNAL H I INTERNAL
FROM

cLOUD, |
GROUND . INHALATION,

EXPOSURE » INTAKE
EXPOSURE
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What modelling approaches do you use?

MAIN ECO DIALOG SCN:CHARNOBYL—_POLAND_I—IEI—VZ_SCN.xIsb @ C ] Rl )
SCREEN SCENARIO ISOTOPES LIST
CLRP g 4 B o137 r12e [oeen " )
=7 B = (J(JNCINIHI\II(]NS Levers Raprio Preoicrion
| ol ‘ 2009
FLOW CHART | AP | REPORT |
COMPARTMENTS' MANAGEMENT
s = = = i |- |
am
e |

i wizewes swanater

Main CLRP UserForm for Scenario design purposes |
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What modelling approaches do you use?

MAIN ECO DIALOG SCN:CHARNCBYL_POLAND I-131-v2_SCN.xdsb || )
SCREEN SCEMARIO ISOTOPES LIST ‘ | Rl )
CLRP " < a " 2 ‘ ’V o1 1 o
e =2 g .
——  JI= = )
| L(]NCI NTRATIONS [ +EVELS l{f\l’ll} [ REDICTION
- |
FLOW CHART MAP | REPORT | 2009
1APS MANAGEMENT EXTRAPOLATION TOOL
>
Read Map Data tlj
"| | 2 values 1 "| Rt |[ 10 ‘
1wz B0
1812
m_7m5u4'°7' 101
TTeygr, 1670 ey
862 915 leenz.1
EE 1435 5 = 43 s 2104 "4 =] ]
1435 - 150.1
W2 123 yas gy ggy 0 411 1 EREI
=1 1333 203 B (=] «|v]
163.7
1339 = 210g 27 [0] «»
124,041 139, : s -
2l 844 301 0y 1000 18 A0 Radium size [km] | EZINEIIS
_ g S
3 T, e 03 Han2
s A e D,
T, e s
18 1537 2 674
109.2 103 w2 SELECT SERIES COLOR
s M4 T . 1901 4189 rrE
0 o) ms 5 =9 2 r rEFACECECE
e woms e 0 PR EE
»38 <1 1821 2393 1755 rr FE
B 185, 83 r r ~s - -
: i rrr
r FFE

GIS UserForm driver installed in CLRP - example of map of 137Cs
concentration in soil - the study zones were calculated by IDW Shepard
interpolations from 370 measured point in 1kmx1km grid.
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What modelling approaches do you use?

CHARNOEYL_POLAND I-131-v2 SCNxisb Compartment: GRASS DRY isotope: I-13. &ll

TNPUT PARAMETERS [RESULTS OF CALCULATION| Doses|
'PLANT LIBRARY

CLRP

CONCFNIHI\]IONS [;I—\IHS l{APII) I)K{FI)ICIION

p—
Grass (continous) [H94] - o - :’:\ILL - \lc:\uﬁurl\)ar&

Special options
T i S ‘

Snow Start (date) [sr-02 | Snow End (date) |mar-i5 ECELIRE 2009
Depasition unk| DEPOSITION j Precipitation Link | AIR Chernoby] WARSAW j %
Parameters [Preview | I Dry deposition factor (0-1) 392

PLANT CROPS DEVELOPMENT [kg/m2 f.v.]

|_neLp | ruax]easoncunr] [© oo e

HE|
Start  Sencsa
Grow

cut & ruptake

| 050 10% | 1.50
PR [g G max| Cut |share JRAIE Chamberlain's Constant Wet deposition interception factor (0-1)
Period I maj-01 |pat-10 | 100% +
Weathering half-ife I Joi

Period IT z = Joint
Period ITT 101 S
Period IV e —

—_— n 5
Periad V — ; Chamberlains Constant ~ 8.00 Wet depasition interception factor (0-1)| 0.20
Period VI 0.00E: -
Period VI mar-15 czel3 pazll

|

PLANT PART ABOVE GROUND DEVELOPMENT [Bq/m2 fw.]
PTIER MAX Grate DMC UNF ROOTS ZONE COMPARTMENT

ol e © todor © o e | o et oo [N El
ki is | w0l [Gmax | Cut[Share 1012 VALUES FROM SOIL DATABASE
- : E Y Soil proprieties
Period I 10 pt-10 | 100% propi
- e Bl i £ Get from Library -
Period IT f -~ CF Absalom  uncertainity
Period ITT S5.03E-1 1 N .
e ; Soil type || peat
Period V. 1 TRANSFER FACTOR  uncertainity Paramatars of
Period VI 0.00E (Bo/kg dw, plar] CALC Abszlom
ket mar15 e pazi i =+ asoides model
(Batkg duw. soi) Kim mmloL.-1 -
TRANSLOCATION FROM PART ABOVE GROUND TO CROPS [m2/m2] Migration down and fixation =
[FTE0 [MAX MIN UNF i 5
o |5 ©— Translocation Fast component | Slow component =
100 10.00 Initial soil depth | Soil density : percentsge  H1/2 HIZ beta | 2.00 ",
kw20 | 501 |6 max| Cut litves 1.00E 139 g ) | s | s
Period T | maj-10 pai-10 |1000% 3| cEC
i 9.9 Sail bulk density = - -
Period ITT 997E-1 = ~| 03-sie-10 [
Period IV o - =
Period V 9.95E-1 +=CF model Soil density =
Periad VI 9BE-1 2 [Tko/m2] =g
et VI 5 ) oezl

Plant input parameters UserForm. Leafy part and ‘crops’ part

development during the growing period can be set independently. CLRP
contains plants’ library of 20 species.
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What modelling approaches do you use?

CHARNOEBYL POLAND I-131-v2 SCNxisk Compartment: MILK 15 MAY isotope; 1-13:

‘J
INPUT PATAMETERS |RADIONUCLIDE CONTENT |Doses| C LI aI
ANIMAL INPUT PARAMETERS
METABOLIC PARAMETERS LIBRARY Calculation options T TR |@ Retention values
ADD to LIB/DEL fromLIE |  GET fromLIB SEND toLIB | ~ * ©Ore=n

el Eauilbrium coefident | Eq UNGF
Calculation i
T Ene B € Orgen content

oo || e 1] Equilbrium coeffident 29703 [dka] |2

|by rEtenhun" by curve ﬁtH Fast component || Slow component | | FitR2 |
[ NA [oo%]  wa | [0 na | [ |

METABOLIC MODEL | FUNCTION OF RETENTION GRAPH |

CONCENIHI\]IONS [JI:VELS l{APID I)I{EDI(IION

CALC EQUILIBRIUM | CALC RETENTION ‘ (CALC REGRESION |

Diet

GUT
o - Fractional &
roi Daily intake  Digestibility

Thyroid
I - |

2| oo st
. —

LamE+2 [1/d]
+

Inorganic
Heme e it
891.8 [fug] 350 [ka]

0.
01-01 11-04 20-07 2810
Link to other components

3.500E+2 [fug/d]

I Agicultural plants '~ Agicultural animals I~ Forest plants I~ Forest I~ Water plants I~ Water animals ™ Men

lement Content Compartment
Rate Units Cohorts'Nd | DaysShift | Periods of diet u i
Clahl el ~:m-‘d1Jjj 1| ] o ‘meqM ol ] r] 4
REFRESH LINKS ﬂ_ PRODUCTS H#2/50 o | 0101 | 1105 | 2505 | 2805 | 3105 | 0511
GRASE DRY .l i”‘z@-ﬂﬁs Food processing factors | Pase || 1005 | 2408 [ 2708 20-05 [04-11 | 2112

CONSUMPTION RATE for MILK 15 MAY
COMPARTMENT PRODUCT | BANDATE DrY | 1Y RV FDP

GRASS DRY pasture 7 1 1
2 _Chernobyl_\WARS4  breathing ¢ 1 0

milk
Element Compartment Element ~ Compartment
Content  Volume/Weig Content  Volume/Weigh
22.3 [/ug] 11[1] 477.7 [lvg]  30[/d]

Bladder

Animal input parameters UserForm. On the left side: example of pasturing
pattern divided on six independent periods. On the right side: iodine metabolic

behavior for cows’ milk. One can set various mathematical models of metabolic
variants by working only with graphic driver.
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What modelling approaches do you use?

RADIATION EMERGENCY
CENTRE ,,CEZAR"

Decision support systems:

RODOS (short distance, long distance modules)

ARGQOS - PMS, ASS Stations

ECOSYS-98 environmental transfer factors

(deposition velocity; soils to plant, fodder to milk, meat,

etc.)
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What are the regulatory limit values?

CONTRIBUTION OF VARIOUS IONISING RADIATION SOURCES TO THE
AVERAGE YERLY EFFECTIVE DOSE FOR INHABITANT IN POLAND IN 2007

Total effective dose
E Ground gamma 3350uSv
radiation exposure
450 pSv
13.4%

LI internal exposure;
280 uSv
; 8.4%

P
H Cosmic radiatj
290 pSv; 8
' man made | - medical diagnostic
904uSsv | 850uSv; 25.4%
27.0%

H Chérnobyl; 14 pSv;
0.4%

H radon Rn-22
1360 uSv; 40.6

LI toron; 66 uSv; ¥ other; 40 uSv;
2.0% 1.2%
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What are the regulatory limit values?

On the basis of the Council of Ministers regulation (mentioned in 4.3.1.b)

the Laboratory of Radiometry of the Central Mining Institute (GIG)
was appointed to be the unit performing the measurements of radioactive
contamination related to coal mining activities.

The above mentioned regulation specifies requirements for this laboratory
and a list of radionuclides which should be measured by the laboratory on
behalf of the concerned industry.

In the past, a formal surveillance system was set up to check compliance
with the then valid legal limit for discharge activity concentrations (1.1

kBg/m?3 for Ra-226 plus Ra-228).

At present there is no regulation or national programme that would oblige
coal mine authorities to perform environmental radioactivity monitoring in
the vicinity of mines.
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What are the regulatory limit values?

However, according to the Atomic Law the legal dose limit of 1
mSv/year for members of the general public applies also to NORM
industries; in addition, by a Council of Ministers regulation (O]
2002, no 220, item 1850; in force since 1 January

2003) there is a constraint for NORM waste uses (1 m above
NORM waste material the dose rate shall be less than 300
nGy/hr).

Currently the local municipalities in the mining regions show considerable
interest in discharge surveillance. Thus, as part of their environmental
protection programme, some coal mine operators contracted GIG to
perform analysis on liquid discharges.

Additionally, GIG performs measurements of radioactive contamination of
the natural environment in the vicinity of coal-mines within the frame of
scientific investigations supported by the Central Mining

Institute, the Ministry of Education resp. by the European Community.
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Thanks for your attention

Pawet Krajewski, Grazyna Krajewska

Most of the used documents are on the sites:

http://www.paa.qgov.pl/dokumenty/atomistyka2008.pdf

http://www.clor.waw.pl/dokumenty/

R
% Central Laboratory for Radiological Protection 23/09/2009


http://www.paa.gov.pl/dokumenty/atomistyka2008.pdf

