IMPLEMENTING DECREE
No. 422
of 14" December2016
on Radiation Protection and Security of a Radioactive Source

The State Office for Nu c | 236 of AG dd2@&3{2016, the ov i d e
At omi c Act, the 9@n{pcl)e mev(@), a@ M Yo,725(&)(&)Ahrdugh (d),
A60( 46)1,( 68)3,( 68)6,( 68)7,( 488, ( 2A ( a) 6O 2PE@p)Anhd (3), A
71(202(5A3(3A4(4A5(5AT@()6DT7A 28 (381 (383(7), A
8 4 ( 68)5( 485(3), A8 7 ( 58)8,( 68)9,( 29)3,( 495,( 68)6,( 398, ( 49(5), A
AlOO( D1( A4 ( A)6and A

PART ONE
INTRODUCTORY PROVISI ONS

Al
Subject matter

This implementing decree implements the respective Eutategulatons and provides
requirements for the provision of radiation protection in exposure situations and a method for
the security of radioactive sources, including radioactive sources of security levels 1 to 3.

Definitions
A2

For the purpaoss of this implementing decree, the following definitions apply

a) absorbed dose refers to the quotient of the mean energy imparted by ionising radiation to
the matter in a volume element and the weight of the matter in this volume element;

b) activity refers tothe quotient of the expected number of nuclear transitions from the
energy state and the time interval within which such transitions appear;

c) D-value refers to the activity in the radioactive source that may cause serious tissue
reaction if not supervisedhe Dvalue is specified in Annek to this implementing
decree;

d) equivalent dose refers to the product of the radiation weighing factor and the mean
absorbed dose in an organ or tissue for ionising radiation, or the sum of such products, if
the ionising adiation field is composed of more types and energies; the radiation
weighing factor is specified in Annéxto this implementing decree;

e) effective dose refers to the sum of the products of tissue weighing factors and the
equivalent dose in exposed tissugsorgans; the tissue weighing factor is specified in
Annex2 to this implementing decree;

f) collective effective dose refers to the sum of the effective doses of everyone in a certain

group;

Y Council Directive2013/51/Euratom of 2@ctober2013 laying down requirements for the protection of the
health of the general public with regard to radioactive substances in water intended for human consumption.
Council Directive 2013/59/Euratom of Becembef013 lging down basic safety standards for protection
against the dangers arising from exposure to ionising radiation, and repealing Dil@atBaEuratom,
90/641/Euratom, 96/29/Euratom, 97/43/Euratom and 2003/122/Euratom.
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1. refers to 50 years for radionuclide intake in adults, or

2. aperiod until the age of 70 for radionuclide intake in children;

committed effective dose refers to the integral over time of the effective dose rate over

time U as of radionuclide intake;
committed equivalent dose refers to the integral over time afgbivalent dose rate over
time U as of radionuclide intake;

dose equivalent refers to the product of the absorbed dose at a point of tissue and the
quality factor that expresses the different biological efficiency of different kinds of
ionising radiationthe quality factor is specified in Ann&xto this implementing decree;
individual dose equivalent refers to the dose equivalent at a point under thsubfaaye

in the depth of tissue,

ICRU sphere: A sphere of 30 cm diameter made of tissue equivaleatiahatith a
density of 1 g/cm3 and a mass composition of 76.2% oxygen, 11.1% carbon, 10.1%
hydrogen and 2.6% nitrogen

ambient dose equivalent H*(10): The dose equivalent at a point in a radiation field that
would be produced by the corresponding aligaed expanded field in the ICRU sphere

at a depth of 10 mm on the radius opposing the direction of the aligned field
directional dose equivalent HE(O,07): The
that would be produced by the corresponding edapdrfield in the ICRU sphere at a
depth 0,07 mm on a radius in a specified diregtion

equivalent activity volume concentration of radon refers to the weighted sum of the
activity volume concentration, %o, the activity volume concentration?d*Pb andhe
activity volume concentrations&Bi; the equivalent activity volume concentration of
radon is equal it o Ot MeeEn3d @wm; 3081 10a 1061 a
radionuclide intake refers to the radionuclide activity received by a human body from the
environmet, usually by ingestion or inhalation;

conversion factor of radionuclide intake refers to the coefficient specifying the effective
dose corresponding to a unit radionuclide intake; the conventional values of the
conversion factors of radionuclide intakes apecified in Anneg to this implementing
decree;

hing cOnversion factor of radionuclide intake by ingestion;

hinn cOnversion factor of radionuclide intake by inhalation;

ling @annual radionuclide intake by ingestion;

linn @annual radionuclide intake bghalation;

indicative dose refers to the committed effective dose from the annual intake of all
radionuclides present in water, with the exception of tritit?k, ?Rn and its sho#ived
progeny;

dental computed tomography refers to a dental panoraevicel or a different device
used for dental treatment in dental radiodiagnostics for making images of the teeth, jaws
or skull allowing tomographic or panoramic images to be taken using a widdeane

or images to be acquired by computed tomographgreating threalimensional images

or tomography scans.

stray radiation ionising radiation that is irradiated from the source of ionising radiation
bud it is outside of the main beam



PART TWO
RADIATION PROTECTION

Title |
General rules of radiation protedion

Partl
Limits

A3

General limits for the public
( T 063(®) of the Atomic Act)

The general limits for public exposure from all allowed or registered activities per

calendar year are

a) 1mSv for the sum of effective doses from ex&draxposure and committed effective
doses from internal exposure;

b) 15mSv for the equivalent dose for the eye lens; and

c) 50mSv for the average equivalent dose pef ofthe skin regardless of the size of
exposed surface.

A4

Limits for exposed workers
( T 063(®) of the Atomic Act)

(1) The limits for exposed workers shall be applied to the restrictions of occupational
exposures and are

a) 20mSyv for the sum of effective doses from external exposure and committed effective
doses from internal g@osure per calendar year or the value approved by the State Office
for Nucl ear Safety (hereinaft er634)efftrerr ed
Atomic Act, however, less than or equal to 8v over anyb consecutive calendar
years and simultaously 50mSv per calendar yeatr,

b) 100mSv for the equivalent dose in the eye lens over @rmgonsecutive years and
simultaneously 5nSv per calendar year,

c) 500mSv for the average equivalent dose pef ofrthe skin per calendar year regardless
of the sizeof exposed surface; and

d) 500mSv per calendar year for the equivalent dose in the upper extremities from the
fingers to the forearm and in the lower extremities from the feet to the ankles.

(2) The assessment of whether the limits for exposed workers havexesseded or not
shall

a) be performed systematically;

b) take into account the sum of doses from all exposure pathways and during all work
activities that an exposed worker performs; and

c) take into account, in the case of an exposed worker who is not an outskks,whe
performance of all work activities during which the exposed worker is exposed, while the
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exposure is subject to the limits for an exposed worker, for more declarants, registrants or
licensees.

(3) An exposed worker in whom the exceeding of the exygobmits is detected shall not
be temporarily allowed to work with a source of ionising radiation until their medical fithess
for further work with the source of ionising radiation is assessed and conditions for such work
specified.

(4) Exceeding the limitdor an exposed worker who is found medically fit pursuant to
subsectior8 shall not be the reason fois/herexclusion from usual work activity dris/her
relocation to a different workplace unless the person for whom the work activity is performed
has sme other serious reasons.

A5

Limits for pupils and students
( T 063(@) of the Atomic Act)

(1) The following limits for pupils and students shall be assessed by the licensee in
whose workplace the pupils and students are to work with ecesaf ionising radiation
during their studies.

(2) The assessment of whether the limits for pupils and students have been exceeded or
not shall

a) be performed systematically, while
b) taking into account the sum of all exposure pathways and all activities pedftayrtae
pupils and students with the source of ionising radiation.

(3) The limits per calendar year for pupils and students between the ages of 16 and 18
who have to work with a source of ionising radiation during their studies are

a) 6mSv for the sum of effeiste doses from external exposure and committed effective
doses from internal exposure;

b) 15mSv for the equivalent dose for the eye lens;

c) 150mSv for the average equivalent dose pef aithe skin regardless of exposed
surface; and

d) 150mSv for the equivaldrdose in the upper extremities from the fingers to the forearm
and in the lower extremities from the feet to the ankles.

(4) The limits for pupils and students below the age of 16 who have to work with a
source of ionising radiation during their studies Aeedame as those for the public.

(5) The limits for pupils and students over the age of 18 who have to work with a source
of ionising radiation during their studies are the same as those for an exposed worker.

A6

De_rived limits
( T 063(®) of the Atomic Act)

(1) Limits for exposed workers are regarded as not exceeded if quantitative indicators

expressed in measurable quantities (hereinaf

exceeded.
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(2) The derived limits for external exposure are

a) 500mSv per calendar year for the annual individual dose equivalent at a depth of
0.07mm,;

b) 20mSv per calendar year for the annual individual dose equivalent at a depthnaf 3
and

c) 20mSv per calendar year for the annual individual dose equivalent at aoddtmm.

(3) The derived limits for internal exposure per calendar year, except for the cases laid
down in subsectioB, are for individual radionuclide intake by an exposed worker

a) by ingestion activity

0,02
h_ ¥

ing

b) by inhalation activity

0,02
k.

inh

(4) For simultaneous external éginternal exposure over a calendar year, except ér th
cases specified in subsectignthe limits for exposed workers are regarded as not exceeded if
the following conditions apply simultaneously

Hp(0,07)O 0, 5 Sv and

H;; (10) + Ez’ h’z’_.z'ng *rz',z'ng + Ez’ hz’,z’nh L; inp = 0,02 5v,
where
Hp(0.07) (Sv) refers to the annual individual dose equivalent at a depth ahthp7
Hp(10) (Sv) refers to the annual individual dose equivalent at a depthnofn] 0

hiing (SV/BQ) refers to the conversion factor for indival radionuclide intake by ingestion;
the conversion factor is specifiedAmnex3 to this implementing decree,

liing (BQ) refers to an individudls annual intake of radionuclid

hiinn (SV/BQ) refers to the conversion factor for individual radionuclide intake by inhalation;
the conversion factor is specifiedAmnex3 to this implementing decree, and

im( Bg) refers to an individual éds annual inta

(5) The annual intake of radionuclides, their form or characteristics of inhaled aerosols
for which Annex3 to this implementing decree specifies the highest conversion factor for
intake by ingestion or inhalation shall be used for the calculatiomgirso subsectioh for
nonridentified radionuclides, chemical forms or characteristics of inhaled aerosol.

(6) For exposure to a mixture of lofiged radionuclides that emit alpha particles of the
uraniumradium series, the derived limit refers to the ietakk 3200Bg by inhalation per
calendar year.
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Part2
Optimisation of radiation protection

Procedures for the optimisation of radiation protection
A7
(To A66(6)(c) of the Atomic Act)

(1) When optimising radiation protection, any persorovgerforms activities involving
exposure situations shall specify the variants of radiation protection and choose the optimal
variant to ensure radiation protection in the respective exposure situation.

(2) The selection of the optimal variant of radiationtpobion shall be performed by
comparing options to reduce the planned and potential doses to which natural persons or
groups of members of the public will be exposed. The measures taken to protect individuals
or groups of members of the public againstittieience of a source of ionising radiation can
be applied

a) atthe source of ionising radiation;
b) inthe environment between the source of ionising radiation and the individual; or
c) on the individual level.

(3) When selecting the optimal variant of radiation potibn to be ensured, a reduction
of the magnitude of exposure directly at the source of ionising radiation shall be preferred.

(4) When selecting the optimal variant for ensuring radiation protection, representative
features related to the respective actistyall be taken into account. The representative
features are specified in Annéxo this implementing decree.

(5) When selecting the optimal variant for ensuring radiation protection, it is advisable to
carry out a comparison of the costs related to varmeasures for improving radiation
protection, if possible, particularly the evacuation of individuals or the building of sufficient
barriers, along with a financial analysis of the expected exposure reduction.

(6) The comparison of costs according to subsedishall be carried out by multiplying
the reduction of the collective effective dose for the group of individuals being assessed by a
factor of

a) 0.5MCZzK/Sv for radiation activity for which the average effective dose for an individual
is lowerthan 1/10 othe respective exposure limits;

b) 1 MCZK/Sv for radiation activity for which the average effective dose for an individual
is greater than 1/10 but less than 3/10 of the respective exposure limits;

c) 2.5MCZK/Sv for radiation activity for which the averageesffive dose for an individual
is greater than 3/10 of the respective exposure limits;

d) 1MCZK/Sv for medical exposure;

e) 0.5MCZK/Sv for exposure from a natural source of ionising radiation that is not caused
by radiation activity; or

f)  2.5MCZK/Sv for emergeng exposures.

A8
(To A66(6)(c) of the Atomic Act)

(1) Any person who performs activities within the framework of exposure situations shall
regularly employ the procedures for the optimisation of radiation protection not to neglect any
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newly occurring conditions for the respective exposure situation or any new possibilities for
ensuring radiation protection for the respective exposure situation, namely in the case where
exposure limits, specified dose constraints or reference levels havexmseded.

(2) For medical exposure of patients for radiotherapeutic purposes, including the
therapeutical applications of radionuclides, exposures of target volumes shall be individually
planned for every person undergoing the treatment and their deliverypaitely verified
taking into account that doses to Aanget volumes and tissues shall be as low as reasonably
achievable and consistent with the intended radiotherapeutic purpose of the exposure

(3) When specifying dose constraints for radiation agtivor a source of ionising
radiation, the following shall be taken into account

a) previous experience concerning similar activities and sources of ionising radiation so that
the radiation protection level is not lower than before; and

b) influences of other aatities and sources of ionising radiation to avoid exceeding
exposure limits.

(4) When optimising radiation protection, the entire procedure for such optimisation shall
be documented.

(5) Documentation of the optimisation of radiation protection shall

a) describe therocedure for such optimisation systematically and in a structured way;

b) take into account all significant aspects concerning the exposure situation used for such
optimisation; and

c) include the employed variants of radiation protection to be ensured alahg wi
representative features.

A9
Evaluation of the exposure of a representative person and an optimisation study
(ToA8 1 ( 3) ( 82(4) odthedAtoric Act)

(1) The evaluation of the exposure of a representative person shall be performed b
conservative estimates. The procedures for the execution of the conservative estimates of the
exposure of a representative person are specified in Antethis implementing decree.

(2) The content of the optimisation study to establish the authoriseduneplimit for a
representative person is specified in Ange® this implementing decree.

Part3
Categorisation

A10

Exemption
(To A67(4) of the Atomic Act)

(1) The exemption levels for the activity of radionuclides are specified inXArnne this
implementing decree. The exemption levels for activity are related to a total amount of
radioactive substances used by a person within the framework of a certain radiation activity.

(2) The exemption levels for the activity weight concentratiothefradionuclides used
within the framework of a certain radiation activity are specified in Anhdr this
implementing decree.
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(3) The activity of a mixture of radionuclides is lower than the exemption levels if the
sum of the quotients of the activitiesinflividual radionuclides and the respective exemption
levels of activities is less than 1.

(4) The activity weight concentration of a mixture of radionuclides is lower than the
exemption levels if the sum of the quotients of the activity weight concentrafiomdividual
radionuclides and the respective exemption levels of the activity weight concentration is less
than 1.

A1l

_ High-activity source
(To A60(4)(b) of the Atomic Act)

The activity level that makes a sealed radioactive soarda@ghactivity source is
specified in Anne8 to this implementing decree.

Categorisation of sources of ionising radiation
A12
(To A61(6)(a) of the Atomic Act)

A nonsignificant source of ionising radiation refers to

a) a radiation genmator emitting ionising radiation whose energy does not excde/ 5
which is not a significant source of ionising radiation;

b) a cathodeay tube designed for imaging or differegiectrical equipment operating at a
potential difference not exceeding B@ for which theambient doseequivalentrate at
any accessible point at a distance ofr@.from its surface is lessthar@ISv / h; o

c) aradioactive substance for which the sum of the quotients
1. of the activities for particular radionuclides and the respedatxemption levels of

activity is not greater than 1; or
2. of the activity weight concentrations for particular radionuclides and the respective
exemption levels of activity weight concentration is not greater than 1.

A13
(To A61(6)(a)of the Atomic Act)

A minor source of ionising radiation refers to

a) aradiation generator that is not a fggnificant source or a significant source of ionising
radiation provided that it is constructed in a manner allowinguthigient dose equivalent
rateat any accessible point at a distance ofr@.ftom the equipment surface to be less
than1O S v / hat pmintdlthat are exclusively intended for handling and operating by
hand under normal operating conditions, wheralitextional dose equivalerdatecan be
upto2500Sv / h;

b) a sealed radioactive source that is not asignificant source of ionising radiation and
for which the sum of the quotients of the activities for individual radionuclides and the
respective exemption levels of activity or the softhe quotients of the activity weight
concentrations for individual radionuclides and the respective exemption levels of
activity weight concentrations is less than 100 in the case ofliked) radioactive
sources emitting alpha particles, includingioadtive sources emitting neutrons, and less
than 1000 in the remaining cases;
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any equipment containing a sealed radioactive source that is notsigndicant source

of ionising radiation provided that it is constructed in a manner allowingriigentdose
equivalentrate at any accessible point at a distance ofrOffom the equipment surface

to be less than @ S v andl atpoints that are exclusively intended for handling and
operating by hand under normal operating conditions, wherediteztional dose
equivalentate canbe upto 280Sv/ h; or

an unsealed radioactive source that is not asngmificant source of ionising radiation

for which the sum of the quotients of the activities and the respective exemption levels of
activities or the sum ofhe quotients of the activity weight concentrations and the
respective exemption levels of activity weight concentrations for individual radionuclides
is less than 10.

Al4
(To A61(6)(a) of the Atomic Act)

A simple source of ionising dgation refers to a source of ionising radiation that is
not classified as a nesignificant, minor, significant and very significant source of
ionising radiation.

A15
(To A61(6)(a) of the Atomic Act)

A significant source of ionisingadiation refers to
a radiation generator intended faredical exposutewith the exception of a bone
densitometer and a dentalr&y device other than for dental computed tomography;
a particle accelerator;
a source of ionising radiation designed for pmtneutron and other heapgrticle
radiotherapy;
equipment containing a sealed radioactive source designed for radiotherapy;
equipment containing a sealed radioactive source designed for irradiation of objects,
including food and raw materials, objecfscommon use or other objects;
a mobile flaw detector with a sealed radioactive source; or
a highactivity source.

A16
(To A61(6)(a) of the Atomic Act)
A nuclear reactor is classified as a very significant source of ionising radiation
Categorisation for the purposes of cros®order motion and security
A17
(To A61(6)(b) of the Atomic Act)

(1) A source of ionising radiation of security level 1 refers to

a radioactive thermoelectric generator;

a radioactive irradiatomcluding an irradiator for tissues and blood;

a sealed radioactive source for which the ratio of its current activity aralu@ is equal
to or greater than Q00; or
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an unsealed radioactive source for which the ratio of the highest processed acthaty in
workplace and Bralue is equal to or greater tha©@O.

(2) A source of ionising radiation of security level 2 refers to

a sealed radioactive source designed for flaw detection;

a sealed radioactive source designed for brachytherapy with a high or nteiemate;

a sealed radioactive source not provided in paragmmnt b for which the ratio of its
current activity and Brvalue is less than Q00 and simultaneously equal to or s greater
than 10; or

an unsealed radioactive source for which the ratib@highest processed activity in the
workplace and Bralue is less than @00 and simultaneously equal to or greater than 10.

(3) A source of ionising radiation of security level 3 refers to

a sealed radioactive source designed for logging;

a sealed radioaet source in an indicating or measuring device that is adugghity
source;

a sealed radioactive source not provided in paragmamit b for which the ratio of its
current activity and Bralue is less than 10 and simultaneously equal to or greatet;than

an unsealed radioactive source for which the ratio of the highest processed activity in the
workplace and Bralue is less than 10 and simultaneously equal to or greater than 1; or

A liquid or solid substance containing more thar®@@ranium whose acfity exceeds
160MBg.

(4) A source of ionising radiation of security level 4 refers to

a sealed radioactive source designed for brachytherapy with a low dose rate with the
exception of an eye applicator or a permanent implant;

a sealed radioactive source iniadicating or measuring device that is not a haghivity

source;

a sealed radioactive source in a radioactive static eliminator;

a sealed radioactive source not provided in paragmphrough ¢ for which the ratio of

its current activity and Bvalue B less than 1 and simultaneously equal to or greater than
0.01; or

an unsealed radioactive source for which the ratio of the highest processed activity in the
workplace and Brvalue is less than 1 and simultaneously equal to or greater than 0.01.

(5) A source dionising radiation of security level 5 refers to

an eye applicator and a permanent implant for radiotherapy;

a source of ionising radiation for radionuclidera§ fluorescence analysis;

an electrorcapture detector;

a radioactive soarometg;, for M°ssbauer spe

a calibration source of ionising radiation for positemission tomography;

a sealed radioactive source for which the ratio of its current activity avalue is less

than 0.01 and simultaneously its current activity is greater than the eaengel; or

an unsealed radioactive source for which the ratio of the highest processed activity in the
workplace and Bralue is less than 0.01 and simultaneously its current activity is greater
than the exemption level.

A18
(To A61(6)(b) of the Atomic Act)
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(1) In a workplace where radioactive sources are collected, the category of security for

the entire set of sources of ionising radiation in the workplace or in the transport package shall
be used for the purposes of security.

(2) The secuty level of the entire set of sources of ionising radiation pursuant to

subsectiorl shall be specified on the basis of the A/D aggregate ratio calculated in the
following manner:

b)

c)
d)

2 A;
A/D= E —,
/ D,
n

where A, refers to activity A of every individual source i of radiohde n and I3 refers
to the Dvalue for radionuclide n.

Categorisation of workplaces
(To A61(6)(c) of the Atomic Act)

A19
(1) A level I workplace refers to

a workplace handling a minor source of ionising radiation whose type is not eggrgv

the Office;

a workplace handling a bone densitometer that is not a minor source of ionising radiation;
a workplace handling veterinary or dentata§ devices;

a workplace handling a cabinpdy unit;

a workplace handling an indicating or measuriegice containing a sealed radioactive
source whose character of radiation activity does not require a delineation of the
controlled area; and

a workplace handling an industrialrdy device whose character of radiation activity
does not require a delineati of the controlled area.

(2) A level Il workplace refers to

a workplace handling a simple source of ionising radiation that is not classified as a
level | workplace;

a workplace handling an-Kay device designed for radiodiagnostics or radiotherapy, with
theexception of

1. abone densitometer;

2. adental Xray device; or

3. aveterinary Xray device;

a workplace handling a mobile flaw detector containing a sealed radioactive source;

a workplace handling a mobile irradiator containing a sealed radioactive source;

a workplace handling an indicating or measuring device containing a sealed radioactive
source whose character of radiation activity requires a delineation of the controlled area;
a workplace handling an industrialrdy device whose character of radiationiaigt
requires a delineation of the controlled area; and

a workplace handling a compact extracorporeal blood irradiator containing a sealed
radioactive source.

(3) A level Il workplace refers to

a workplace handling a particle accelerator;
a workplace handlm equipment containing a sealed radioactive source that is designed
for radiotherapy;
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c) an approved stock;

d) a workplace handling equipment containing a sealed radioactive source that is designed
for the irradiation of objects, including food and raw materialigects of common use or
other objects; and

e) a workplace where activities related to the extraction of a radioactive mineral are handled
with the exception of sanitation and recultivation of storage sites with extractive waste,
where mining practices wefmished

(4) A level IV workplace refers to

a) aworkplace handling a nuclear installation; and
b) a workplace handling a nuclear waste repository that is not a nuclear installation.

(5) The criterion for the categorisation of a workplace handling an unsealed radioact
source, with the exception of the workplaces provided in subs&{gdrand subsectiofy
consists of providing the workplace with ventilation, insulation and shielding equipment
along with drainage. The requirements for standard workplace equiponghefpurposes of
its categorisation are specified in Anrigto this implementing decree.

A20

Categorisation of exposed workers
(To A61(6)(d) of the Atomic Act)

(1) The categorisation of an exposed worker as cate§yany B shall take nto account
the following

a) the expected exposure of the exposed worker under normal operations; and
b) the potential exposure of the exposed worker.

(2) CategoryA exposed worker refers to an exposed worker who could be exposed

a) to an effective dose exceedingnyvper year,

b) to an equivalent dose exceedingmSv per the eye lens; or

c) to an equivalent dose exceeding 3/10 of the exposure limit for the skin and the
extremities.

(3) CategoryB exposed worker refers to exposed workers other than those provided in
subsectior? provided that the Atomic Act requires their categorisation.

Part4
Quantities and facts relevant to radiation protection

A21

List of quantities and facts relevant to radiation protection
(To A25(2)(a) of the Atomic Act)

(1) Quantities elevant to radiation protection refer to the quantities

a) used to determine an individual dose for an individual;

b) characterising the field of ionising radiation and the occurrence of radionuclides in the
workplace;

c) characterising the effluents of radionuelinto the environment of the workplace;

d) characterising the field of ionising radiation and the occurrence of radionuclides in the
environment of the workplace;

e) used to evaluate the characteristics of a source of ionising radiation;



-13-

f) characterising the sote of ionising radiation; and
g) used to evaluate exposure from a natural source of radiation.

(2) Facts relevant to radiation protection refer to the following

a) characteristics of a source of ionising radiation;

b) protective characteristics of personal protectgeipment and other protective aids and
equipment intended for work with a source of ionising radiation;

c) characteristics of packaging for the carriage, storage or deposit of radioactive or fissile
material;

d) characteristics of accessories relevant to rextigirotection;

e) facts demonstrating the type approval in the case of a source of ionising radiation subject
to type approval;

f) facts provided in the certificate of a sealed radioactive source;

g) facts provided in the accompanying document for an unsealexhctigle source;

h) information on the employed methods and monitoring of the persons, workplace,
workplace environment and effluents along with results of such monitoring;

1) facts demonstrating the familiarisations of an exposed worker with the risk of thikjr wo

j) facts demonstrating the instructionr@turalpersons entering the controlled area;

k) facts demonstrating the testing of an exposed worker's knowledge of the safe
management of a source of ionising radiat.
this respect by regular testing;

[) conclusions of prophylactic medical chegjis to verify the medical fithess of categéry
exposed workers;

m) facts demonstrating a failure to adhere to requirements for radiation protection discovered
within the framework of systeatic surveillance;

n) data concerning exposed worker, workplaces and the results of the exposed worker
individual monitoring of s;

0) data recorded in the personal radiation passport;

p) data on the entry and period of stay of individuals in the controlled area;

q) results of the inventory of sealed radioactive sources; and

N facts stated i n measurement r &Pb)@)tasd(58) ssued
through (7) of the Atomic Act.

A22

Scope of monitoring, measurement, evaluation, vditation and recording of quantities
and facts relevant to radiation protection
(To A25(2)(b) of the Atomic Act)

(1) The characteristics of a source of ionising radiation shall be monitored, measured,
evaluated, verified and recorded

a) during production, imporr distribution within the scope necessary for
1. the assessment of the conformity of a source of ionising radiation with the approved
type;
2. the assessment of the compliance of a source of ionising radiation with the
requirements imposed by the applicabkehtecal regulations;
3. the issuance of a certificate for a sealed radioactive source; or
4. the issuance of an accompanying document for an unsealed radioactive source;
b) upon the takeover of a source of ionising radiation and before the commencement of its
use n the form of an acceptance test; and
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c) during the use of a source of ionising radiation in the form of
1. atest of longerm stability; and
2. atest of operational reliability.

(2) The facts demonstrating type approval, facts recorded in the certificate of a sealed
radioactive source and facts recorded in the accompanying document for an unsealed
radioactive source shall be recorded within the scope necessary for keeping records on
sources of ionising radiation.

(3) The facts demonstrating the familiarisations of anosegd worker with the risk
related to their work and facts demonstrating the instructiamatfralpersons entering the
controlled area shall be monitor eS0 amada r ecor
on entries and periods of stay of indivitkian the controlled area shall be monitored and
recorded within t3%3. scope specified by A

4The facts demonstrating the testing of a
management of a source of ionising radiation and their competence in f@streg regular
testing shal/l be monitored and recorded with

(5) The data recorded in the personal radiation passport shall be monitored, evaluated and
recorded within t36e scope specified by A

(6) The results of the inventory skaled radioactive sources shall be recorded within the
scope spetified by A

Facts provided in the certificate of a sealed radioactive source

A23
(To A25(2)(b) of the Atomic Act)

The facts provided in the certificate of a sealadigactive source shall be recorded

within the following scope:

a) the identification number of the certificate of the sealed radioactive source;

b) the serial or identification number of the sealed radioactive source;

c) the manufacturer and the country of origirthe sealed radioactive source;

d) the designation of the approved type with whose characteristics the characteristics of the
sealed radioactive source are in conformity;

e) data on the radionuclide type;

f) data on the activity of the sealed radioactive soua@gawith the date that the activity is
related to, and data on the highest content of the basic radionuclide;

g) in the case of a significant source of ionising radiation, the kerma rate in the air along
with the date that the kerma rate is related to;

h) dataon the chemical and physical form of the radionuclide and its carrier;

i) data on the dimensions of the sealed radioactive source;

j) data on sealing in a capsule or protective cover;

k) the grade of resistance of the sealed radioactive source compared to thedpype;

[) the results of the performed tests of radioactive contamination and the tightness of the
sealed radioactive source;

m) the recommended time of use for the sealed radioactive source;

n) the date of issue of the certificate of the sealed radioactiveesand

0) identification details of the person who issued the certificate of the sealed radioactive
source, and the signature of authorised th
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A24
(To A25(2)(b) of the Atomic Act)

In the case of a sealed radabive source that cannot be designated with a mark and a
serial number and that is not a higttivity source, for all sealed radioactive sources of the
same type and of the same size containing the same quantity of the same radionuclides
managed by theasne person, facts provided in the certificate of the sealed radioactive source
shall be recorded within the following scope:

a) the identification number of the certificate of the sealed radioactive source;

b) the number of sealed radioactive sources of the fiaeresee;

c) the designation of the approved type with whose characteristics the characteristics of the
sealed radioactive source are in conformity;

d) information on the radionuclide type;

e) information on the activity of the sealed radioactive sources alomgtiet specification

of the date that the activity is related to;

f) information on the highest content of the basic radionuclide in the sealed radioactive
sources;

g) data on the chemical and physical form of the radionuclide and its carrier;

h) data on the dimensns of the sealed radioactive sources;

i) data on sealing in a capsule or protective cover;

j) the grade of resistance of the sealed radioactive sources compared to the approved type;

k) the results of the performed tests of radioactive contamination and thessighihthe

sealed radioactive sources;

l) the recommended time of use of the radioactive sources and other data for the planned
verification of their tightness; and

m) the date of issue of the certificate of the sealed radioactive sources and the identification
details of the person who issued the certificate of the sealed radioactive sources, and the
signature of the personds authorised repre

A25

Facts provided in the accompanying document for an unsealed radioactive source
(ToA25(2)(b) of the Atomic Act)

(1) The facts provided in the accompanying document for an unsealed radioactive source
shall be recorded within the following scope:

a) the identification number of the accompanying document for the unsealed radioactive
source;

b) the speffication or identification number of the unsealed radioactive source;

c) in the case of an unsealed radioactive source subject to the approval of the type, the
designation of the approved type with whose characteristics the characteristics of the
unsealed sarce are in conformity;

d) information on the radionuclide type;

e) data on the chemical and physical form of the radionuclide and its carrier;

f) data on the activity and activity weight concentration of the unsealed radioactive source
along with the specificatioaf the time that the data are related to;

g) data on chemical and radiochemical purity, if available;

h) data on the type of package of the unsealed radioactive source;

i) date of issue of the accompanying document for the unsealed radioactive source;

j) changes inhe facts promed in paragraphd through j and
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k) identification details of the person who issued the accompanying document for the
unsealed radioactive source, and the signa

(2) For the same radioactive sourcesded over together, the facts provided in the
accompanying document for an unsealed radioactive source shall be recorded within the
scope specified in subsecti@nand for each radionuclide or for each mixture of radionuclides
a total number of handemlver unsealed radioactive sources shall be specified.

(3) If objects or substances contaminated by radionuclides from a nuclear installation or
workplace during the operation of which radionuclides are generated or concentrated are
handed over to a different pers the facts stated in the accompanying document for an
unsealed radioactive source shall be recorded within the following scope:

a) data pursuant to subsectib(a), (b), (d), (h), (i) and (k),

b) data on activity and the highemtibient dose equivalerdteat a distance of 0.in from
the surface; and

c) data on the highest surface activity per £66 of the surface in the case of surface
contamination by radionuclides.

Part5
Tests of a source of ionising radiation

A26

) Acceptance test
(To A68(2)(a)andA69(2)(c) of the Atomic Act)

(1) The acceptance test shall be performed after the installation of a source of ionising
radiation before the commencement of its use.

(2) The acceptance test shall include

a) a visual check of the integrity and undamagtde of the source of ionising radiation;

b) in the case of an unsealed radioactive source, the verification of data provided in the
accompanying document for the unsealed radioactive source issued by the manufacturer
pur s u a2i(t)(a)tard (bf

c) inthe @se of a sealed radioactive source
1. the verification of data provided in the certificate of a sealed radioactive source; and
2. the test of the tightness, including the determination of measurement uncertainty; the

scope and method of the performance of thhttiess test for a sealed radioactive
source is specified in Annek0 to this implementing decree;

d) inthe case of equipment with a sealed radioactive source
1. the verification of the functionality of the equipment with the sealed radioactive

source;

2. the verfication of the functionality of the control, actuating, safety, alarm and
indicating systems;

3. the verification of the operating parameters and characteristics of the equipment with
the sealed radioactive source;

4. the determination of dosimetric quantitiedevant in respect of the purpose of the
use of such equipment, including their deviations in the case of radiotherapy;

5. the test of the tightness for a sealed radioactive source bay smear test on a substitute
surface, including the determination of theamgrement uncertainty; the scope and
method of the performance of the smear test on a substitute surface are specified in
Annex10 to this implementing decree; and
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6. the measurement or estimatestrfayradiationin the environment of the equipment

containirg a sealed radioactive source;
e) inthe case of a radiation generator

1. the verification of the radiation generator functionality;

2. the verification of the functionality of the control, actuating, safety, alarm, indicating
and imaging systems;

3. the verification of the operating parameters and characteristics of the radiation
generator;

4. the determination of dosimetric quantities relevant in respect of the purpose of use of
the radiation generator, including their deviations in the case of radiotharapy;

5. the meaurement oftrayradiationin the environment of the radiation generator or
estimate thereof, if a dental intraoral a dental panoramic -xay device is
concerned; and

f) the verification of data provided by the manufacturer thasigmificant to radiatio
protection in respect of the possible method of the equipmenbuge case that this is

not possible in the standard operating mode the verification that such a verification was

done by the person that installed the source of ionising radiation

(3) In the case of a source of ionising radiation subject to type approval, the acceptance
test shall be performed within the scope specified in subsett@mmd the decision on
approval of the type of product.

(4) The person performing the acceptance test shall #damope to the specific purpose
of the use and specific characteristics of the source of ionising radiation and its accessories
that are relevant to radiation protection.

A27

) Status test
(To A68(2)(a) of the Atomic Act)

(1) Thestatus ¢stshall be performed

a) regularly, with a minimum frequency

1. once every 12 months in the case of a source of ionising radiation designed for
medical exposure in radiotherapy;

2. once every 12 months in the case of a significant source of ionising radiation
desgned for medical exposure in radiodiagnostics or interventional radiology;

3. once every 12 months in the case of a mobile flaw detector with a sealed radioactive
source;

4. specified in Annex1 to this implementing decree in the case of a sealed radioactive
saurce that is not part of equipment with a sealed radioactive source or that can be
removed from such equipment to carry out an independent test etelongstability;

5. once every 24 months in the case of a significant source of ionising radiation not
statel in paragraph$ through 4; and

6. once every 36 months in the case of a simple source of ionising radiation not stated
in paragraph4 through 4;

b) if there is a reasonable suspicion of the improper functionality of the source of ionising
radiation or its agessories relevant to radiation protection;

c) if there is a suspicion of leakage of the sealed radioactive source;

d) if the results of operational reliability tests indicate or demonstrate the improper
functionality of the source of ionising radiation or itc@ssories relevant to radiation
protection;
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e) after maintenance, repair or other service intervention ihagignificant form the
radiation safety perspective anduld affect any characteristic verified during the test of
long-term stability or any paramat verified during thereokspecially after the renewal
of the Xray tube, image receptor, after the servicing of the collimation or other exposure
geometry systems or after repair of the automatic exposure control or of the generator

f) after the replacenm of the accessories of the source of ionising radiation relevant to
radiation protection; and

g) after the removal of any defect discovered during the test ofterngstability.

(2) The test of longerm stability performed according to subsecti¢a) shallbe carried
out no later than in the calendar month in the course of which the time limit for the test
performance expires.

A28
(To A 68(2)(a) and A 69(2)(c) of th

(1) The test of longerm stability shall include visual chek of the integrity and
undamaged state dig¢ source of ionising radiation and in the case of

a) a sealed radioactive source

1. the verification of data provided in the certificate of a sealed radioactive source; and

2. the test of the tightness, including the det@ation of measurement uncertainty; the
scope and method of the performance of a tightness test for a sealed radioactive
source is specified in Annek0 to this implementing decree;

b) equipment with a sealed radioactive source

1. the verification of the funatnality of the equipment with the sealed radioactive
source;

2. the verification of the functionality of the control, actuating, safety, alarm and
indicating systems;

3. the verification of the operating parameters and characteristics of the equipment with
thesealed radioactive source and stability thereof;

4. the determination of dosimetric quantities relevant in respect of the purpose of such
equipment, the verification of their stability, and their deviations in the case of
radiotherapy;

5. the test of the tightrss for a sealed radioactive source by a smear test on a substitute
surface, including the determination of measurement deviation; the scope and
method of the performance of the smear test on a substitute surface are specified in
Annex10 to this implementig decree; and

6. the measurement or estimatestrfayradiation in the environment of the equipment
with the sealed radioactive source in the case of a change in its use that could affect
the values provided in the last measurenoeiain estimate aftrayradiatiorn

c) aradiation generator

1. the verification of the functionality of the radiation generator;

2. the verification of the functionality of the control, actuating, safety, alarm, indicating
and imaging systems;

3. the verification of the operating parameterd atharacteristics of the radiation
generator and their stability;

4. the determination of dosimetric quantities relevant in respect of the purpose of the
radiation generator, the verification of their stability, and their deviations in the case
of radiotherap; and

5. the measurement sfrayradiationin the environment of the radiation generator or in
the case of a dental intraorat dental panoramic Xay device, its estimate, if a
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change in its use that could affect the values provided itagtemeasureméror
estimate oftrayradiationoccurred;
d) a source of ionising radiation subject to type approval, the tests within the scope defined
in the decision on the product type; and
e) the test of longerm stability after replacement of the accessories of aasaiironising
radiation affecting radiation protection, the verification of the correctness of the data
provided in technical documentation for such accessories that are relevant to the common
use of the source of ionising radiation or its accessories fh@mpoint of view of
radiation protection.

(2) The person performing the test of letggm stability shall adapt its scope to the
specific purpose of the use and specific characteristics of the source of ionising radiation and
its accessories that are relevamradiation protection.

A29
(To A68(2)(a) of the Atomic Act)
(1) The testof long er m st abi |l ity pZ2/)bpthronghd(g) pan bes uant

performed within a limited scope so that in the case pursuant to

a) A27(1)(b), any suspion of the improper functionality of the source of ionising radiation
or its accessories relevant to radiation protection is either confirmed or disproved;

b) A27(1)(c), any suspicion of the leakage of the sealed radioactive source is either
confirmed or déproved;

c) A27(1)(d), the characteristics of the source of ionising radiation or its accessories
relevant to radiation protection that can be related to the results of the test of operational
reliability can be verified;

d) A27(1)(e), the characteristics arphrameters verified during the test of lelegm
stability that could be affected by maintenance, repair or service intervention can be
verified;

e) A27(1)(f), the characteristics and parameters verified during the test ofdangstability
that could be ffected by the replacement of the accessories of the source of ionising
radiation relevant to radiation protection can be verified; and

f) A27(1)(g), it can be verified whether
1. any defects discovered during the previous test of-terg stability have been

removed; and
2. that no new defect resulted from the removal of such a defect.

(2) The test of longerm stability carried out within the limited scope pursuant to
subsectiod ( hereinafter refertreerdn tsot aabsi |fiiptayrot)i aclan
testoflongt er m st abi | 2Ala).pur suant to A

A30

Evaluation of the test of longterm stability and removal of defects
(To A68(2)(g) of the Atomic Act)

(1) Any defects discovered during the test of ldagn stability are categorideas very
significant or less significant. The rules of the categorisation of defects discovered during the
test of longterm stability are specified in Anné2 to this implementing decree.

(2) The test of longerm stability is regarded as successful
a) if no defects are discovered during the test;
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b) for the period until the expiry of the time limit for the removal of a less significant defect
discovered during the test of lotgrm stability; or

c) if no defects were discovered during the partial test of-temg gability executed
pur suaatmt o A

(3) The test of longerm stability is regarded as unsuccessful if

a) a very significant defect was discovered during the test; or

b) a less significant defect failed to be removed within the time bmiis removal failedo
be confirmedwithin the time limit by a successful test of longrm stability or a
successful partial test of loigrm stability.

(4) If a very significant defect is discovered during the test of -lengn stability, the
person who performs the test shiaimediately inform the licensee or the registrantthe
clinical medical physics experif his availability is requested by a special regulatmthis
fact in writing and state this fact in the report of the test of-tenigp stability.

(5) The time limt for the removal of a less significant defect shall be specified by the
person who performs the test of letegm stability during which such a defect was
discoveredThis person must

a) inform the license holder or the registrant and the medical physeipert, if he is
requested by the other laabout the defect and about tfetated operating restrictions
immediately after finding the defe@nd

b) write them into the protocol of the test of the leegn stability

(6) When determining the time limit fohé removal of a less significant defect, the
character of the discovered less significant defect and the method of common use of the
source of ionising radiation and its accessories relevant to radiation protection shall be taken
into account.

(7) The time limt for the removal of a less significant defect shall not exceed three
months and shall start running as of the date of execution of the test dgketangtability
during which such a defect was discovered.

Test of operational reliability
A31
(ToA68(2)(b)a n d ( c6P(2)@)nfdthe Atomic Act)

(1) The registrant shall execute tests of operational reliability within the scope and with
frequency provided in Annek3 to this implementing decree.

(2) The licensee shall specify the scope amdjdiency of operational reliability tests to
cover

a) avisual check of the integrity and undamaged state of the source of ionising radiation;
b) the verification of the characteristic operating parameters and characteristics of the source
of ionising radiation ad its accessories relevant to radiation protection
1. regularly with the frequency corresponding with the influence of the tested quality to
the normal operatign
2. after every reasonable suspicion on the wrong function péfipecially after change
of the mages during the normal imagining, after the change of the dose indications
of after the suspicion on the change in geometry or collimation of the radiation beam
3. after the maintenance, repair or other servicing relevant to radiation protection that
couldsignificantly influence the quality that is checked during the test of operational
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stability, especiallyafter the repair or calibration of the diagnostic monitor, after the
change in the software of the digitisation of the image or after the reprografming
the exposure protocglend

4. the change of the accessories of the source ionising radiation relevant to radiation
protection and

c) In the case of a sealed radioactive source or equipment, the test of the tightness of a

sealed radioactive source, namely

1. regularly, at least once every 12 months;

2. if used in a chemically aggressive environment or where there is an increased risk of
mechanical damage, latast once every three months;

3. upon every cleaningand

4. after the suspicion on the untightsioé the sealedadioactive source

(3) The scope and method of the performance of a tightness test for a sealed radioactive
source is specified in Anne0 to this implementing decree.

(4) When determining the scope and frequency of tests of operational reliability, the
licenses shall take into account

a) the condition of the source of ionising radiation and its accessories relevant to radiation
protection;

b) the common methods of use and operation of the source of ionising radiation and its
accessories relevant to radiation protacti

c) the scope and frequency of such tests, which are
1. specified in the manufacturer's instructions;
2. provided in the decision on the type approval for the source of ionising radiation; or
3. specified in the report of the acceptance test or test oftngsability; and

d) rules of good practice ensuring radiation protection when using the source of ionising
radiation.

A32
( T &8¢2)(d) through (f) of the Atomic Act)

(1) Tests of operational reliability for a source of ionising radiation usednidical
exposureshall be performed

a) in case ofastswith a frequency greater than once a month by

1. a physician who commonly describesray images on the monitor within the
framework of clinical practice, provided that a test of operational reliability
consisting in the inspection of the respective diagnostic monitor in radiodiagnostics
is concernedor

2. a radiology assistant who uses the source of ionising radiation in clinical practice,
provided that a test of operational reliability of the source akiog radiation used
in computed tomography is concerned;

b) in case oféstswith a frequency equal to or greater than once a month by

1. a healthcare professional who uses the source of ionising radiation in clinical
practice, provided that a test of operasibmeliability of the source of ionising
radiation used in interventional radiology, dental radiodiagnodiiesroscopyor
bone densitometry is concerned; or

2. a radiology assistant who uses the source of ionising radiation in clinical practice,
provided hat a test of operational reliability of the source of ionising radiation used
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in mammographyoer fluorography not consisting in the inspection of the respective
diagnostic monitor in radiodiagnostics is concerned; and
c) by aradiology assistanivho uses theource of ionising radiation in clinical practjce
radiology technician or medical physics expert, provided that a test of operational
reliability of the source of ionising radiation used in radiotherapy is concerned.

(2) The person obliged to ensure theifieation of the characteristics of the source of
ionising radiation by a test of operational reliability, the continuous evaluation of the results
of such a test, and in the case of unsatisfactory results the implementation of corrective
measures, refets

a) a clinical medical physics expert, provided that their availability is required according to
a different legal regulation; or
b) unless the availability of &linical medical physics expert is required pursuant to a
different legal regulation;
1. a supervisg provided that the source of ionising radiation is managed by the
licensee; or
2. the person providing for radiation protection for the registrant, provided that the
source of ionising radiation is managed by the registrant.

(3) The person obliged to determitiee scope and frequency of tests of operational
reliability for the licensee refers to

a) aclinical medical physics expert, provided that their availability is required according to
a different legal regulation; or

b) a supervisor, unless the availability ofchnical medical physics expert is required
pursuant to a different legal regulation.

(4) Evaluation of the results of the test of operational reliability shall be

a) carried out immediately after the test performance;
b) recorded in writing; and
c) immediately submittd to the person specified in subsecfon

(5) If, based on the results of the test of operational reliability, any corrective measures
have been implemented, all workers using the source of ionising radiation in common
operation shall be informed of the aective measures arising therefrom.

Part6
Keeping records

A33

Keeping records on individual doses by the licensee
(To A25(2)(b) and (c) of the Atomic Act)

(1) The licensee shall keep the following records in the register of individuak difs
categoryA exposed workers:

a) surname,

b) name, or names where applicable;

c) personal identification number, if assigned, or date of birth;

d) the magnitude of individual doses and other information related to individual doses
received from the licensee foretiperformance of individual dosimetry; and

e) information characterising exposure specified in the monitoring programme.
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(2) The information pursuant to subsectibishall be kept on file throughout the time a
work activity involving ionising radiation exposure performed, and subsequently until the
time when the exposed worker reaches or would have reached 75 years of age, however no
shorter than 30 years after the termination of the work activity during which the exposed
worker was exposed to ionising radiatio

(3) The controlledarea operator shall record any entry of individuals who are not
catgory A exposed workers into the controlledea except of individuals undergoing a
medical or normedical exposurer voluntarily helping to other person undergoing alived
exposure in the controlled are@he following records shall be kepbout the entering
individual on file in respect of the registration of entry into the controlled area:

a) surname;

b) name, or names where applicable;

c) date of birth;

d) time of stay;

e) resuls of individual monitoring, provided that such results are available; and

f) a conservative estimate of the effective dose unless the information pursuant to
paragraple is available.

(4) The information pursuant to subsect®ishall be kept on file by the coalied-area
operator for 10 years.

(5) Individual doses from extraordinary exposure and from emergency exposure shall be
recorded independently.

(6) The licensee shall submit to the Office the following information on the exposure of
exposed workers:

a) personal dataof categoryA exposed workers and data characterising their expected
exposure within one month as of the commencement of the work activity during which
the exposed worker is exposed to ionising radiation, and upon any change in such data;
the list of thisdata is specified in Anne¥4 to this implementing decree;

b) data on the individual doses for all categargxposed workers within two months of the
end of a monitoring period; and

c) an annual summary of the individual doses for all cate§osxposed workerdy
31 March of the current year for the preceding year.

(7) The information pursuant to subsect®rshall be submitted to the Office in a
machinereadable electronic format allowing database processing.

(8) The licensee shall immediately submit to the Officeftlewing information on

a) effective doses from external exposure exceeding a value iS¥Oor effective doses
per the eye lens from external exposure exceedingw or the equivalent dose of
150mSyv for the extremities or the skin, attained over thaitodng period or on a ore
time basis, along with an evaluation of the causes of such a situation and conclusions
reached;

b) effective doses from external exposure exceeding a value wfS¥/5or effective doses
per the eye lens from external exposure exoged5mSv or the equivalent dose of
300mSyv for the extremities or the skin, attained by summing up the doses received in
individual monitoring periods, along with an evaluation of the causes of such a situation
and conclusions reached; and
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c) the committeceffective dose from internal exposure exceedimy3¥, on a onéime as
well as summary basis, along with the evaluation of the causes of such a situation and
conclusions reached.

(9) The natification pursuant to subsecti®fa) or (b) shall be carried out als1 the case
that the dosimetedetecting exceeding of thequivalent dosevas placed on the protective
apron. The attenuation caused by the apron shall be taken into account within the framework
of the evaluation of the causes of such a situation.

A34

Keeping records on individual doses by the licensee to carry out individual dosimetry
(ToA25(2)(b) and A78(3)(a) of the At

(1) To carry out individual dosimetry, the licensee shall keep records on individual doses
of categoryA exposed workers at least for the whole calendar year following the year in
which the record was made.

(2) To carry out individual dosimetry, the licensee shall submit the results of the
evaluation of categorfx exposed workers' exposure to the licensee for winmtividual
dosimetry was carried out and to the Office, immediately upon

a) the evaluation of the dosimeter due to unplanned single exposure;
b) a discovery of
1. an effective dose from external exposure exceeding39,
2. an equivalent dose from external exposuxeeeding 10nSv for the eye lens or
150mSy for the extremities or the skin; or
3. the committed effective dose from internal exposure exceedimg§\e

(3) To carry out individual dosimetry, the licensee shall inform the Office within one
month of the date of eftt or expiry of the contract on the execution of individual dosimetry
concluded with the licensee being a holder of a licence to manage a source of ionising
radiation.

(4) To carry out individual dosimetry, the licensee shall inform the Office within one
mont of the end of the monitoring period, the name and surname of exposed worker category
A, than has not been evaluated personal dose from assigned personal dosimeter and
identification of licensee witch this exposed worker by dosimeter equipped.

Personal radiation passport
A35
(To A79(9) of the Atomic Act)

(1) The person obliged to ensure radiation protection for an outside worker shall apply to
the Office to issue a personal radiation passport before this worker starts performing radiation
activities. The applicant shal l acmttaatben a p |
application for the issuance of a personal radiation passport.

(2) The personal radiation passport consists of the following

a) part A, intended for continuous records onetoand valid until exhausted, however, no
later than 10 years as of the issue of the personal radiation passport; and

b) part B, intended for records on doses in the current calendar year and valid for the current
year.
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(3) The validity of the personal radiatigassport shall expire

a) upon the outside worker's death; or
b) upon the expiry of the licence, if the outside worker is also the licensee.

(4) A specimen of the personal radiation passport is specified Alfeto this
implementing decree.

A36
(To A79(9) of the Atomic Act)
(1) The person obliged to ensure radiation protection for an outside worker shall

a) apply to the Office for a new part B of the personal radiation passport no later than by
30 November of the preceding calendar year,

b) submit to theOffice no later than by 2Bebruary of the subsequent calendar year part B
of the personal radiation passport where all doses received by an outside worker in the
previous calendar year are recorded along with the total annual individual dose evaluated
and confirmed by the licensee who applied for the issue of the personal radiation
passport;

c) immediately inform the Office of a loss of the personal radiation passport;

d) immediately apply to the Office for the issuance of a new personal radiation passport in
the case of loss of the personal radiation passport and complete all details ftapséhe
personal radiation passport in the newly issued one;

e) submit partA of the personal radiation passport to the Office upon its exhaustion;

f) apply to the Office for thessue of a new personal radiation passport no later than 30 days
before the expected expiry of the personal radiation passport's validity;

g) submit the personal radiation passport to the Office no later than 30 days after the
termination of the outside workeremployment or the termination of the person's own
activity if the person obliged to ensure radiation protection is the outside worker;

h) inform the Office of any change in details provided in paragrapfisor 8 of parA of
the personal radiation passpand submit the personal radiation passport to the Office to
record such changes;

i) record in parA of the personal radiation passport doses received for the previods four
year period so that it is always possible to monitor theyeer total individuadose of
the outside worker;

j) record in parB of the personal radiation passport, which was issued in the course of a
calendar year, all individual doses received by an outside worker until the issue of the
personal radiation passport so that it is possibl evaluate the total annual individual
dose received by the outside worker;

k) record in parB of the personal radiation passport the monthly summaries of individual
doses received by the outside worker, including the results of monitoring from all
contrdled-area operators for whom the outside worker performed work activity in the
calendar month concerned;

[) record in parA of the personal radiation passport total individual annual doses received
by the outside worker;

m) record in the personal radiation pasd the results of the outside worker's medical
checkup per f or me @0(4)af thesAtoanis Act; and A

nN make a record on instructions andS0preparat

(2) The operator of the controlled area where the outside wpesorms work activity
shall ensure in accordance with the monitoring programme for the operator's controlled area
an evaluation of the individual dose received by the outside worker when performing work
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activity in the operator's controlled area. Thempor of the controlled area shall record the
evaluated dose on a continuous basis, however, no later than at monthly interval8iofpart
the personal radiation passport of the outside worker.

(3) If the operator of the controlled area pursuant to sulmse2ttloes not have all results
of measurement before the completion of the outside worker's activity in the operator's
controlled area, the operator shall submit such results immediately upon the evaluation of the
dose to the person obliged to ensure tamhgprotection for the outside worker.

A37

Keeping records on other quantities and facts relevant to radiation protection
(To A25(2)(b) and (c) of the Atomic Act)

(1) The licensee being a holder of the licence to manage a source dfigoradiation
pur s ua a2 (f)(8) of tha Atomic Act and to provide services relevant to radiation
protect i on9@@(b)E)sanddm) df the Adomi& Act shall submit to the Office within
one month of the execution of measurement, evaluatiodetarmination a report of the
results for

a) the measurement and evaluation of the characteristics of a source of ionising radiation;
b) the measurememd determinat@nindividual doses for an worker; or
c) the measurement and evaluation of exposure from a hatunaee of radiation.

(2) The documents demonstrating the conclusions of prophylactic medicatabedtk
attesttocategorkx exposed worker'sod medical fitness s
an exposed worker reaches or would have reached 7% gkage, however no shorter than
30 years after the termination of the work activity during which the exposed worker was
exposed to ionising radiation.

(3) The results of the monitoring of a lew®l workplace, being a workplace handling a
nuclear installatin, shall be kept on file for a period of

a) the operation of such a workplace;
b) the decommissioning of such a workplace; and
c) 10 years after the workplace was decommissioned.

(4) Unless this implementing decree or the implementing decree on radiation situation
montoring provides otherwise, quantities and facts relevant to radiation protection shall be
kept on file for 10 years.

Keeping records on sources of ionising radiation by a licensee and registrant
A38
(ToA25(2)(d) of the Atomic Act)

(1) A licensee or registrant shall keep the following documents and records on each
source of ionising radiation that they manage:

a) a description of the source of ionising
identification, including namely its name, gyp desi gnati on, manuf act
or identification number;

b) the purpose of the management of sources of ionising radiation;

c) licences and other decisions concerning the management of ionising radiation sources;
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d) operational records characterisirtng tmethod and scope of the management of a source
of ionising radiation; and for an unsealed radioactive source, its purpose and consumption
balance; and

e) records concerning the management of a source of ionising radiation acquired within the
framework of gstematic surveillance of radiation protection, and records of inspection
activities.

(2) A licensee or registrant shall also keep the following documents and records on each
source of ionising radiation that they possess:

a) the date of physical acceptance @ #ource of ionising radiation;

b) a document attesting to the acquisition of the source of ionising radiation;

c) for a source of ionising radiation that is subjected to type approval, with the exception of
a radioactive source, the declaration of conformgyeésl by its manufacturer, importer or
distributor;

d) inthe case of a sealed radioactive source, the certificate of the sealed radioactive source;

e) inthe case of an unsealed source, the accompanying document issued upon the transfer of
the source by its prews owner;

f) the report of the acceptance test and reports on tests etelongstability if such tests are
required for the source of ionising radiation;

g) records with the results of measurements performed within the framework of tests of
operational relibility and images resulting from the performance thereof;

h) if the source of ionising radiation is transferred to be possessed by a different person, the
information on to whom and when the source was handed over, and in the case of an
unsealed radioactivesrce also the accompanying document issued for such a transfer;

i) if the radioactive source is subject to clearance from the workplace, records made on its
clearance from the workplace;

j) if the radioactive source is disposed of as radioactive waste, a @ecdodwhom and
where it was handed over along with the accompanying document for radioactive waste
issued for such handover; and

k) for a highactivity source, a photograph or similar representation if provided so by the
Atomic Act.

(3) A report of the acceptaadest shall be kept on file over the period of the use of the
source of ionising radiation.

(4) A report of the test of lonterm stability shall be kept on file until the next test of
long-term stability is performed, however, at least for three yearsthe gierformance of the
test of longterm stability. If the test of lonterm stability included the measurement or
estimateof strayradiationin the environment of the source of ionising radiation, the report of
this test of longerm stability shall be dpt on file for the entire period of operation of the
source of ionising radiation.

(5) A record containing the results of measurements executed within the framework of
operational reliability tests and images resulting from such tests shall be kept otilfilleeun
next test of longerm stability; however, at least for one year as of their acquisition.

(6) Unless this implementing decree provides otherwise, the information pursuant to
subsectiond and 2 shall be kept on file at least for two years from theirtation of the
management of the source of ionising radiation.

A39
(ToA25(2)(d) of the Atomic Act)
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(1) The holder of the licence to manage a source of ionising radiation and the registrant
shall submit to the Office written information d@he source of ionising radiation that they
possess with the exception of a regnificant source of ionising radiation and a minor
source of ionising radiation whose type was approved by the Office, namely on

a) aradiation generator no later than withireanonth of
1. the successful completion of the acceptance test;
2. achange in the information;
3. transfer to the possession of a different person; and
4. decommissioning;
b) a sealed radioactive source no later than within one month of
1. the physical takeover of a sealedioactive source;
2. achange in the information;
3. transfer to the possession of a different person; and
4. disposal thereof as radioactive waste or different disposal tharebf;
c) equipment with a sealed radioactive source no later than within one month of
1. the successful completion of the acceptance test;
2. achange in the information;
3. equipment transfer to the possession of a different person; and
4. equipment decommissioning.

(2) The scope of information submitted to the Office pursuant to subsécisoprovided
by Annex 16 to this implementing decree.

(3) The holder of the licence to manufacture, import, distribute or export a source of
ionising radiation and the registrant shall submit to the Office a written list summarising the
manufactured, imported, distributedexported sources of ionising radiation for the previous
calendar quarter no later than within one month of the end of the quarter. The scope of
submitted information is specified in AnnéX to this implementing decree.

A40
Keeping records on sources of ionising radiation by a registrant

(ToA71(2) of the Atomic Act)

(1) The registrant shall make and keep the following records on a source of ionising
radiation:

a) a description of the source of | @uouss i ng

identificati on, i ncluding namely its name

or identification number;
b) the purpose of the use of the source of ionising radiation; and
c) information contained in the instructions for use of the sourcenefiig radiation.

(2) The registrant shall also keep the following records on a source of ionising radiation:

a) the date of physical acceptance of the source of ionising radiation;

b) information on the method of acquisition of the source of ionising radiation;

c) information contained in the declaration of conformity issued by the manufacturer,
importer or distributor of the source of ionising radiation;

d) for a sealed radioactive source, the information provided in the certificate of the sealed
radioactive source;

e) for an unsealed radioactive source, the information provided in the accompanying
document for the unsealed radioactive source; and

r
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f) information on the location of the source of ionising radiation.

(3) The registrant shall keep the records pursuant to subsettant 2 for at least two
years from the transfesf the source of ionising radiatidn a different person dirom its
disposal.

A4l

Inventory of sources of ionising radiation
(To A69(2)(b) of the Atomic Act)

(1) Inventory inspection shable executed for sealed radioactive sources that are simple
sources of ionising radiation or significant sources of ionising radiation.

(2) Inventory inspection shall be performed

a) on an annual basis, as of Blarch;

b) immediately upon the declaration of the lisea's bankruptcy; and

c) atleast once a month in the case that a-hijlvity source that is part of a technological
unit has not been used for a period exceeding 30 days.

(3) Inventory inspection shall be performed within the following scope:

a) inthe case pursunt to subsectiof(a) or (b)
1. the verification of documents related to a sealed radioactive source; and
2. the verification of the physical presence of a sealed radioactive source in the shield;
b) in the case pursuant to subsect®o), the verification of theghysical presence of a
sealed radioactive source in the shield.

(4) The licensee shall submit to the Office, by the end of the month following the
performed inventory inspection pursuant to subse&apor (b), a report containing

a) the serial number of theealed radioactive source, the number of the certificate of the
sealed radioactive source and information on the radionuclide type;

b) information on the type of shield in which the radioactive source is placed, and its serial
number;

c) the designation of ther@a or part of the technological system where the radioactive
source is located; and

d) the date of carrying out the inventory inspection.

(5) The licensee shall record the result of the verification of physical presence of a sealed
radioactive source pursuantdobsectior2(c).

A42

Identification and designation of a highactivity source
(To A89(2) of the Atomic Act)
(1) The holder of the licence to manufacture or import a-aicfivity source shall

a) provide the higkactivity source with a uniquidentifier;

b) engrave, print or mark the identifier on the hagttivity source otherwise in a permanent
manner, if feasible;

c) engrave, print or mark the identifieronthehmlt t i vi ty source’'sd con:
possible or in the case of reusalbdansport containers, the licensee shall provide the
container with the characteristics of the hagivity source;
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d) provide the container for a higictivity source, and if practicable, the higbtivity
source with a warning sign about radiation danged

e) ensure that the documentation for each manufactured or imported type -@fctigty
source includes a photograph or any other similar representation of thachigty
source and its usually used container.

(2) A person who possess a higttivity souce shall ensure that

a) the highactivity source and its container are always accompanied by written information
allowing the highactivity source along with its nature to be identified,;

b) the highactivity source and its container are, if practicable, detégnand equipped with
a sign about radiation danger and that marks and signs remain legible; and

c) the documentation for the higittivity source contains photographs, technical drasving
or any other similar representation of the hagtivity source, its aatainer, transport
container, the equipment that the humyttivity source is part of, its accessories; a
photograph or any other similar representation may not be provided if it cannot be
acquired without dismantling the equipment.

Title Il
Planned exposue situations

Partl
Systematic supervision of radiation protection

A43

Supervisor
(To A72(5)(a) and (b) of the Atomic Act)

(1) The supervisor in the workplace where the controlled area is delineated shall refer to
categoryA exposed workes. In the remaining cases, supervisor refers to catefyaoyB
exposed workers.

(2) A supervisor shall perform the supervision of radiation protection

a) by monitoring and evaluating the perfor man
all measures tbe taken for
1. the safe management of the source of ionising radiation;
2. the performance of radiation activities;
3. the safe operation of the workplace where radiation activity is performed; and
4. the decommissioning of the workplace where radiation activitgrif®pned; and
b) by providing assistance to the licensee in relation to
1. the preparation and implementation of new activities pertaining to the provision of
radiation protection; and
2. the purchase of the source of ionising radiation, protective aids and eqtipme
measuring devices.

(3) A supervisor shall provide the licensee with, in particular, the following

a) informing an exposed worker and a trainee preparing themselves in the controlled or
supervised area for employment of facts relevant to radiation protection

b) education of exposed workers;

c) preparation of the monitoring programme, the execution of monitoring and evaluation of
monitoring results according to the monitoring programme;
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keeping records on individual doses, including the sum of individual doseslirarark
activities by exposed workers;

determinatiorof an effective dose for a person who entered the controlled area;
performing the optimisation of radiation protection and specifying dose constraints;
maintaining documentation for the licensed atfivincluding the management system or
the programme for ensuring radiation protection;

performing an evaluation of the method for ensuring radiation protection;

keeping records on the sources of ionising radiation and instruments relevant to radiation
protection and maintaining records on their movement and condition;

performing annual inventory inspections of the sources of ionising radiation;

organising acceptance tests and tests of-teng stability and cooperation with the
person performing such test

a test of operational reliability, unless this implementing decree provides otherwise;
investigation of radiation incidents, loss, theft or damage to the source of ionising
radiation and the preparation of proposals for corrective measures and venifafahe
corrective measures;

addressing a radiological event;

the monitoring and settlement of a rRoonformity that is not a radiation incident in the
area of radiation protection;

the supervision of ensuring the provision of occupational health esrtacan exposed
worker;

operational communication with an exposed worker and a different person, if
consultation with them is necessary considering the current radiation situation, so that the
information is communicated clearly, in a comprehensible nmraammeéwithout any undue
delay; and

the methodological guidance for radiation protection officers and coordination of their
activities.

A44
Radiation protection officer

(To A72(5)(c) and (d) of the Atomic Act)
(1) A radiation protection dicer in a workplace where the controlled area is delineated

shall be a categor& exposed worker. In the remaining cases, radiation protection officer
refers to categonj or B exposed workers.

(2) A radiation protection officer shall supervise the perforneasicradiation activities in

the licensee's workplace on a permanent basis and, in particular,

a)
b)

c)
d)

cooperate with the supervisor;

plan and prepare working procedures and prepare documents for the activities to be
carried out;

inform an exposed worker and afdient individual of the current situation and measures
taken in response to a situation that has occurred;

verify whether the exposed worker and the different individual entering the controlled
area when performing a radiation activity meet occupatiatlirements and technical
administrative requirements aimed at ensuring radiation protection;

participate in the investigation of a radiation incident;

participate in the settlement of any roonformity in the area of radiation protection that

is not anmcident; and
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communicate with an exposed worker and other individuals if a consultation with them is
necessary considering the current radiation situation, or manage their activities, so that
the information is communicated clearly, in a comprehensiblenaraand without any
undue delay.

A45

Specialised radiation protection unit ensuring continuous supervision of radiation

protection at an energygenerating nuclear installation
(To A72(5)(e) of the Atomic Act)
(1) A specialised radiationrptection unit ensuring continuous supervision of radiation

protection at an energyenerating nuclear installation shall ensure at such an installation the
activiti es 43@)uand (@)acheck theofulfiltnent of requirements for ensuring
radiationprotection and ensure in particular the following

a)
b)

c)

d)

f)

direct supervision of radiation protection for all individuals entering the controlled area;

assessment and taking measures to ensure radiation protection of all individuals entering

the controlled area;

preparation

1. of proposals for changes in documentation for the licensed activity related to
radiation protection; and

2. of internal regulations of the licensee related to radiation protection;

evaluation of the effect of effluents on the representative parstihe inspection of the

observance of authorised limits;

investigation of events related to radiation protection, including the preparation of

proposals for corrective measures to be taken and assistance provided by other

departments of the licensee digithe implementation of such corrective measures; and

coactionwith other departments of the licensee when managing a radiation incident.

(2) A specialised radiation protection unit ensuring continuous supervision of radiation

protection at an energyeneratng nuclear installation, at ensuring continuous supervision of
radiation protection of persons performing providing of services to the operator of the IV.
category workplace in a controlled area, shall

a)
b)

c)

d)

cooperate with a supervisor of a licensee being aehaifithe licence to provide services

to the operator of the IV. category workplace in a controlled area

inform an exposed worker and another individual of the current radiation situation and
countermeasures taken in response to an arising situation

verify whether the exposed worker and another individual entering a controlled area,
when performing a radiation activity, meet occupational requirements and technical
administrative requirements aimed at ensuring radiation protection and

communicate with anx@osed worker and another individual if a consultation with them

is necessary considering the current radiation situation, or manage their activities, so that
the information is communicated clearly, in a comprehensible manner and without any
undue delay



-33-

Part2
Controlled and supervised areas

Controlled area
A46
(To A73(3) of the Atomic Act)

(1) The controlled area shall be delineated as part of the workplace

a) integrated and clearly defined;
b) structurally separated, if practicable; and
c) with protection against entry of any unauthorised person.

(2) The controlled area shall designated at the entrance or the delineation marked

a) by a sign about radiation danger;

b) by the noti ce AControll ed area with sour
unauthe i sed to personso,; and

c) information on the nature of the source of ionising radiation and the related risk.

(3) The controlled area shall be delineated within the scope that includes all working
places where it is not possible to avoid that

a) the averageambientdose equivalentate inthe working place can be greater than
250Sv/ h per calendar year ;

b) the sum of the products of the activity volume concentrations for individual radionuclides
in the air at the workplace and the conversion factgrddr intake byinhalation by an
exposed worker can be greater than@® S v ¥omaverage per year; or

c) surface contamination in the workplace can be greater than the vakiasageactivity
specified in Annex8 to this implementing decree.

(4) The controlled area may bentered only by an individual who has received
i nstruction about behaviour that does not er
individuals. For an individual who should undergo medégdosureor nonmedical exposure
in the controlled aredhe instruction pursuant to subparagraghk not required.

(5) A person younger than 18 years of age may enter the controlled area if the person is
being trained there for their future work or is undergoing medical exposure eneuioal
exposure.

(6) A pregnamwoman may enter the controlled area if she is to undergo medical-or non
medical exposure there or if she works in the controlled area.

(7) Work in the controlled area may only be performed by cate§aryposed workers.
A different individual may perform, ithe controlled area,

a) necessary and accidental activities
1. for the necessary period and
2. under the supervision of a categdryexposed worker appointed by the controlled
area operator; or
b) in the case of a categoByexposed worker, activities consisting ielping an individual
undergoing medical exposure.

(8) The Office inspector may enter the controlled area on their own.
(9) Cleaning or maintenance in the controlled area may be performed
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a) by a category exposed worker or a different individual on their own in akptace
handling a radiation generator, a sealed radioactive source or equipment containing a
sealed radioactive source provided that it is ensured that during their presence the
equipment cannot be activated; or

b) a categoryB exposed worker in a levll or levellll workplace handling an unsealed
radioactive source provided that such a source is not handled in the workplace in their
presence and if it has been confirmed by measurement that surface contamination in the
workplace is lower than the valuesuface activity provided in Annexl8 to this
implementing decree.

A47
(To A73(3) of the Atomic Act)

Radiation protection in the controlled area shall be ensured in the following way:

a) the rooms spaceand placesin the controlled area o workplace with a nuclear
install ation wher e6(3) areexceadédwre aspermanentbagisesitall i n
be labelled with a sign marking an extend of radiation hazard; if these values are
exceeded temporarily, so these rooms, space and gheéisbe labelledvith a sign
indicating measured values of ambient dose equivalent rate and voluminal and surface
activity;

b) the surface contamination of workplaces or structural parts of the controlled area shall be
lower than the values dfurfaceactivity specified in Annexl8 to this implementing
decreewhen a source of ionising radiatiois not handled if surface contamination
exceeds these values, effective decontamination shall be performed;

c) the controlledarea operator shall provide individuals ezirig the controlled area with
personal protective equipment and aids suitable in respect of the radiation situation in the
controlled area and the method of work to be performed and reasons for entering the
controlled area;

d) if during standard operation an the case of foreseeable deviations from standard
operation thembient dose equivalerdte inthe controlled area can exceethdv/h, the
controlledarea operator shall provide each individual entering the controlled area, with
the exception of indiduals whoare to undergo medical exposure or foadical
exposure in the controlled area, with an operatipeasonaldosimeterwith function of
signalization of exceeding of a set level

e) if in the controlled area surface contamination of a person egteaimnot be eliminated,
it is possible to enter after changing they e their clothes and put on the clothes specified
by the internal regulation of the controlladea operator; when leaving the controlled
area a check for surface contamination of the iddai shall be performed and if any
surface contamination is discovered personal elgarand decontamination shall be
performed,; if it is not possible to remove surface contamination, the individual can leave
the controlled area under the conditions pided in the internal regulation of the
controlledarea operator;

f) if it is not possible to eliminate surface contamination of objects taken from the
controlled area, a check of their surface contamination shall be performed along with
their decontaminatiomithe case that surface contamination is discovered,;

g) it is forbidden to smoke in the controlled area of a workplace handling an unsealed
radioactive source; it is possible to eat and drink only in the case that considering the
scope of the controlled ar@ad the type of activity performed, it is not possible to leave
the controlled area on a sheerm basis; in such a case the contrefieel operator shall
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define a special area for consumption with the possibility to check surface contamination
of individuals along with measures eliminating the contamination of food; and

h) for an individual who is not an exposed worker and who is entering the controlled area,
the controlledarea operator shall specify in the monitoring programme operational values
to ensurdhat dose constraints for members of the public will not be exceeded.

A48
(To A73(3) of the Atomic Act)
(1) Documentation for the licensed activity in the controlled area shall include the
following

a) the scope of the controlled area bgwding a list of rooms and a schematic plan;

b) justification proposed scope of the controlled area, in particular, by calculations and other
evidence demonstrating the fulfilment of the requirements specified in this implementing
decree and the Atomic Act;

c) a description of structural and technical safeguarding of the controlled area preventing
access of an unauthorised individual;

d) a description of ensuring radiation protection in the controlled area; and

e) information on the expected number of individuals virmgkin the controlled area and the
method of their instruction as to risks related to work in the controlled area.

(2) The documentation concerning the operation of the controlled area shall include

a) Instructions for entering the controlled area and conditfonsentering the controlled
area to be fulfilled by an exposed worker or a different individual;

b) procedures for individual activities performed in the controlled area;

c) procedures for the evaluation of the exposure of different individuals entering the
cortrolled area; and

d) conditions for leaving the controlled area by an individual and taking objects out of the
controlled area, including the method of decontamination.

A49
Supervised area
(To A74(4) of the Atomic Act)
(1) The supervised aaeshall be delineated as part of the workplace

a) integrated and clearly defined; and

b) structurally separated, if practicable.

(2) The supervised area shall be designated at the entrance or its delineation marked

a) by a sign about radiation danger,

b) by anotice thasaysh Super vi sed area with sources of

c) with information on the nature of the source of ionising radiation and the related risk.

(3) Radiation protection in the supervised area shall be ensured in the following way:
a) radiation activity mg only be performed by a categokyexposed worker;
b) for an individual who is not an exposed worker and who is entering the supervised area,

the supervisedrea operator shall specify in the monitoring programme operational
values to ensure that dose coaisits for members of the public will not be exceeded;
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c) the workplace in the supervised area shall be equipped with protective equipment and
aids along with shielding depending on the nature of the handled source of ionising
radiation; and

d) the surface contammation of the workplaces or structural parts of the supervised area
shall be lower than the values of radioactive contamination specified in A8niexthis
implementing decreavhen the source of ionisingadiation is not handledf surface
contaminatio exceedghese values, effective decontamination shall be performed.

(4) The documentation for operation of the supervised area shall include procedures for
individual activities executed in the supervised area.

Part3
Workers, documentation and evaluation ofradiation protection

Informing and preparing workers
(To A68(2)(h)and (i)of the Atomic Act)

A50

(1) An exposed worker and an individual who is trained in the controlled area or
supervised area for their future work shall be informedhleylicensee or the registrant of the
following

a) the nature and scope of possible danger to their health, risks related to work in an
environment containing ionising radiation and possible damage to their health;

b) the general procedures and principles dfiagon protection and measures that shall be
taken in relation to the respective activity;

c) specific operating and working conditions related to the workplace and work activity to
which they may be assigned,;

d) importance of meeting the requirement for hegltiotection and the technical and
administrative requirements aimed at ensuring radiation protection;

e) the importance of a safety culture for ensuring radiation protection; and

f) the importance of early reporting on pregnancy and breastfeeding due to thesiisi
from possible exposure of the foetus and infant if a woman is concerned.

(2) The licensee or registrant shall make a record of the provision of information pursuant
to subsectiord. The record shall be confirmed by the exposed worker or the individhoais
trained in the controlled area or supervised area for their future work by their signature.

(3) The licensee or registrant shall provide for a system of continuous education for an
exposed worker to ensure that the workers are familiar with

a) general rubs and procedures for radiation protection;

b) measures concerning radiation protection when performing radiation activities during
standard operation, under foreseeable deviations from such operation or upon the
occurrence of a radiation incident; and

c) intermal regulations and documentation for licensed activities.

(4) For an exposed worker working in the controlled area in a Igvelorkplace, the
system of continuous education shall include an introduction to internal regulations and
documentation for the comwifed area.

B)The exposed worker'sd knowledge and compe
safe manner shall be tested prior to the commencement of work and also at regular intervals,



-37-

at least once aalendaryear in the form of an exam of which a oet must be made. If the
exposed worker fails the exam, a corrective measure shall be specified.

a)
b)
c)

d)
e)
f)

a)

b)

b)
c)

d)

0)
h)

j)

(6) The record of the exam pursuant to subsedishall include the following

the scope of tested knowledge;

a list of names of all tested exposed workers;

the date of the exam;

criteria for the evaluation of the exam;

the result of the exam; and

a description of measures taken in case any of the exposed workers fail the exam.

(7) Testing pursuant to subsectibns not required

for an exposed worker who actively parhs the role of the supervisor for the respective
licensee; or

for an exposed worker who, for the respective registrant, actively performs the role of the
person providing the registrant's radiation protection.

Programme ensuring radiation protection

A51
(To A24(7) of the Atomic Act)

The programme ensuring radiation protection shall include

a description of the licensed activity;

the place of the performance of the licensed activity;

the specification of the types of sources of iargsiadiation within the framework of the
licensed activity;

a description of the organisational structure of the person performing the licensed
activity;

rights, duties and mutual relationships between individuals who manage, perform or
evaluate the liceresl activity;

a description of the method of documentation and records management within the
framework of the licensed activity, including a list of such documentation and records;

a description of the method of the submission of information to the Office;

a description of the method of addressing-nonformities, including the application of
corrective measures and the evaluation of their effect;

a description of the system of informing and educating an exposed worker in the field of
radiation protection rad readiness to response to a radiation incident and testing their
knowledge; and

a description of the scope of monitoring, measurement, evaluation, verification and
recording quantities and facts relevant to radiation protection.

A52
(To A24(7) of the Atomic Act)
The programme ensuring radiation protection shall also include for
the management of sources of ionising radiation in a lewelevelll workplace

1. a description of the method of ensurinigproviding ofoccupational hedit services
for exposed workers;
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2. a description of ensuring metrologically correct measurements and measuring
devices;

3. a description of the method of ensuring acceptance tests and tests -tériang
stability;

4. the scope and description of the method of tbdopmance of tests of operational
reliability; and

5. the frequency of tests of operational reliability;

the management of sources of ionising radiation in a workplace handling unsealed

radioactive sources

1. the principles of radioactive waste management;

2. theprinciples of the clearance of radioactive substances from a workplace; and

3. the principles of using personal protective equipment and aids, their characteristics
and a description of the system of their assignment;

the management of sources of ionisingiaadn in a workplace performing medical

exposure;

1. a description of the method of recording a radiological event, performing
investigation of said event and taking measures to eliminate its occurrence and
mitigate its consequences; and

2. the principles of ugsg personal protective equipment and aids, their characteristics
and a description of the system of their assignment; and

the import, export or distribution of a source of ionising radiation

1. specification of the documentation handed over to the usersiofported, exported
or distributed source of ionising radiation, and

2. adescription of the method of ensuring the transport of a source of ionising radiation
with the exception of a radiation generator.

the provision of services in the controlled areal®ydperators of a lev&V workplace

. alist of the controlled areas in which the licensed activity is performed;

2. a description of the method of ensurioigproviding ofoccupational health services
to exposed workers;

3. adescription of the system of momiteg and evaluation of individual doses received
by exposed workers;

4. adescription of the system of management of personal radiation passports;

5. adescription of activities provided by suppliers; and

6. the principles of using personal protective equipmentaads, their characteristics
and a description of the system of their assignment;

the evaluation of the characteristics of a source of ionising radiation pursuant to

A9(2)(f)(8) of the Atomic Act

1. a description of the method of ensurinigproviding ofocaupational health services
for exposed workers;

2. the principles of using personal protective equipment and aids, their characteristics
and a description of the system of their assignment;

3. a description of the method of ensuring assistance of a person fon e
evaluation of the characteristics of a source of ionising radiation is performed,;

4. a description of the method of evaluation of the results of the test oftdamg
stability and the acceptance test;

5. a description of the determination of time limite the removal of less significant
defects;

6. a description of the procedure to be followed if a change in the scope of operational
reliability tests is proposed within the framework of the test of-kenign stability;
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7. adescription of the method of keepimgterials acquired during the tests of a source
of ionising radiation; and
8. a description of activities provided by suppliers;
g) the management of products of mining activity resulting from activities related to the
extraction of a radioactive mineral and dsjped in spoil heaps and sludge settling
lagoons
1. the principles of the management of products of mining activity resulting from
activities related to the extraction of a radioactive mineral;

2. principles of the clearance of products of mining activity tesylfrom activities
related to the extraction of a radioactive mineral into the environment; and

3. the principles of using personal protective equipment and aids, their characteristics
and a description of the system of their assignment; and
h) servicesrelevat t o radi ati on 92)(0(R)eard(5) troaughg7) of hes a n t
Atomic Act
1. a description of ensuring metrologically correct measurements and measuring
devices;

2. a description of the system for the education of individuals participating in the
provision of this service; and

3. a degree of the physical participation of thdividuals managing the provision of
this service during measurements executed within the framework of the service
provision.

A53

Other documentation
(To A24(7) of the Atomic Act)

The content of other documentation for licensed activities within the framework of
exposure situations other than the programme to ensure radiation protection is specified in
Annex19 to this implementing decree.

A54

Evaluation of the method of radiation protection ensuring
(To A69(2)(a) of the Atomic Act)

(1) The evaluation of the method of ensuring radiation protection by the licensee shall
include the following

a) a description of the assessment of the radiatiateption optimisation based on the
results of individual monitoring or workplace monitoring;

b) a list and a summary of deviations from standard operation and exceeding monitoring
levels or dose constraints and measures taken;

c) an overview of the fulfilment odluties imposed on the licensee, namely
1. the provision of occupational health services for exposed workers;
2. the education of exposed workers; and
3. testing the exposed workers'®6 competence

manner,

d) an assessment of thgailability of protective equipment and aids;

e) an evaluation of the condition of the source of ionising radiation based on the results of
the tests performed;



-40-

f) an assessment of the security of the source of ionising radiation;

g) an evaluation of the perfordenventory inspection of sealed radioactive sources,

h) an evaluation of the balance of spent activity for unsealed radioactive sources;

1) a list and analysis of radiological events and cases when a radiological event could have
occurred if the causes had h&en early discovered and removed;

j) alist of revisions of local diagnostic reference levels; and

k) a description of the evaluation of executed practical exercises.

(2) The evaluation of the method of ensuring radiation protection shall be approved by
the license or its statutory body if the licensee is a legal person.

Part4
Workplace operation

A55

Conditions of safe operation for a workplace handling a radiation generator
(To A75(5)(a) of the Atomic Act)

(1) A radiation generator can be usedlyofor a period necessary for achieving the
required purpose.

(2) A radiation genestor must visibly indicate a state when it is generating the radiation

(3) A stationary radiation generat@xcluding the source of ionising radiation used for
medical exposure®r which the presence of the health professionals in the irradiation room is
necessary because of the correct procedure, must be operated from operating room or
operating place whose construction excludes exceeding the dose constrains. If more than one
generator is placed in the irradiation room, they must not be used concurrently

(4) A device or equipment containing a radiation generator and protective shielding can
be used provided that

a) itis ensured that the device or equipment cannot be activated ifotieetpve shielding is
removed; and
b) the device or equipment is automatically deactivated if the protective shielding is opened.

A56

Conditions for the safe operation of a sealed radioactive source along with installation
and workplace

(To A75(5)(a) of the Atomic Act)

(1) A sealed radioactive source shall be used only for the period necessary for achieving
the required purpose.

(2) If the sealed radioactive source is not used, it shall be deposited in a protective shield
or shielded otherwiseoghat

a) during storage thambient dose equivalerdte
1. on the surface of the shield, container, shielded storage rooms, vaults and shielded
boxes does not exceed a value of @B v / h ; and
2. at adistance of in from the surface of the shield, container, Isl&ié storage rooms,
vaults or shielded boxes the dose equivalent rate does not exceed a value of
100Sv/ h; and
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b) when a sealed radioactive source is being transported around the workplace, the dose
equivalent rate at a distance oflfrom the surface of th&ansport shield does not
exceed avalue of 100Sv / h.

(3) During a radiation exposure with a sealed radioactive spitreball be verified by
measuring or signalling after the finished work or before entering the delineated or shielded
irradiation room whther the sealed source is properly shielded or inserted in a shield.

(4) For handling a sealed radioactive source whose loosening from the irradiation
equi pment or |l oss cannot be ruled out, a mea
location uneér all circumstances shall be used.

(5) The functionality of the accessories of mobile equipment containing a sealed
radioactive source shall be verified at regular intervals, at least once a year.

(6) If a leakage of a sealed radioactive source is discovereghtitdown of the sealed
radioactive source together with its equipment shall be ensured along with their proper
protection against misuse.

(7) In the case of significant leakage with more than 100 times the limit value pursuant to
Annex10(2) of this implemeimg decree, the environment of the sealed radioactive source
together with its equipment shall be closed until a test of radioactive contamination and
effective decontamination, if necessary, are performed.

A57

Conditions for the safeoperation of a workplace handling an unsealed radioactive
source

(To A75(5)(a) of the Atomic Act)

(1) At a levell-Ill workplace handling an unsealed radioactive source, it is possible at
individual workplaces to process at the same time the maximum actafityed based on
criteria taking into account the ventilation, insulation and shielding equipment available at
individual workplaces along with the drainage, physical and chemical characteristics of the
substanceghat are to be processed, particularly thmatility and dust nuisance and the
demands and risk level of the assumed work activities. The procedure for the determination of
the maximum processed activity is specified in Anfié& this implementing decree.

(2) When the unsealed radioactive sourc@as used and unless a source consisting of
technological units or workplace media is concerned, it shall be deposited in a protective
shield or container that effectively prevents the scattering of the radioactive substance and so
that

a) during storagéhe ambientdose equivalent rate
1. on the surface of the shield, container, shielded storage rooms, vaults and shielded
boxes does not exceed avalue of @B v / h; and
2. at adistance of fin from the surface of the shield, container, shielded storage rooms,
vaults or shielded boxes the dose equivalent rate does not exceed a value of
100Sv/ h; and
b) when an unsealed radioactive source is being transported around the workplace, the
ambientdose equivalent rate at a distance ah Xfrom the surface of the transport
contaner does not exceed a valoe1l000Sv / h .
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(3) Requirements provided in subsectibshall not apply to

a) a levellll workplace where activities related to the extraction of radioactive minerals are
performed,;

b) a workplace handling a nuclear installation; and

c) aworkplace handling a nuclear waste repository that is not a nuclear installation.

Temporary workplace
A58
(To A77(2) of the Atomic Act)

(1) A licensee using a source of ionising radiation in a temporary workplace shall ensure
radiation preection of the public, workers and the environment of the temporary workplace

a) by directing the primary beam of ionising radiation in a manner preventing exposure of
an individual;

b) by selecting the time for the performance of activities with regard to theemment of
individuals in the environment of the temporary workplace;

c) by informing an individual who might be affected by the activity at the temporary
workplace; and

d) by using natural barriers preventing the entry of an unauthorised person togethee with th
delimitation of the controlled area.

(2) The perimeter of the controlled area at a temporary workplace shall be designated

a) by a warning strip;

b) by a sign about radiation danger;

c) by a notice that says AControl | ed taraena ewi,t;
and

d) in the case of reduced visibility, by light signalling.

(3) The members of the working team providing activities in a temporary workplace
where the controlled area is delineated shall include, at the moment of the performance of
activities, at éast two categorfx exposed workers competent to execute the respective
radiation activity in a safe manner, of whom one is the supervisor or the radiation protection
officer in the respective expert field of the application of the source of ionisingioadia

(4) The working team shall be equipped with a detector to monitor the workplace within
the scope corresponding to the used sources of ionising radiation.

(5) If theambientdose equivalent raia a temporary workplace can exceeoh$v/h, the
exposed workeshall be equipped with an operational personal dosinwatarfunction of
signalization of exceeding of a set level

A59
(To A77(2) of the Atomic Act)

(1) The holder of the licence to handle a source of ionising radiation that is an
insignificant, minor or simple source of ionising radiation, with the exception of -aayX
flaw detector and a logging unit with a sealed radioactive source, shall submit to the Office
before the first use of the source of ionising radiation in a temporakplace

a) a list of used sources of ionising radiation;
b) a description of the work activities; and
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c) the expected number of interventions in the temporary workplace per calendar year.

(2) The holder of the licence to use a source of ionising radiation that is iicaigin
source of ionising radiation, an-pdy flaw detector or a logging unit with a sealed radioactive
source shall submit to the Office the following information in writing at least one day in
advance

a) the date of commencement of the work activities;

b) theassumed time of work in the temporary workplace;

c) a description of the work activities;

d) a list of used sources of ionising radiation; and

e) a telephone number of the worker who will execute continuous supervision in the
temporary workplace.

(3) A holder of theikcence to use a source of ionising radiation that is a significant source
of ionising radiation, an Xay flaw detector or a logging unit with a sealed source of
radioactive shall submit to the Office before commencement of work activities an
unambiguous ecification of the workplace with the source of ionising radiation, namely by
providing the geographic coordinates or address of the temporary workplace, including the
house number of the building on the premises or the plot number.

(4) A holder of the licene to use a source of ionising radiation shall immediately inform
the Office of the completion of work in the temporary workplace.

Part 5
Changes in radiation protection

A60

List of changes affecting radiation protection for a level lllor level IV workplace
(To A9(2)(c) of the Atomic Act)
(1) A change affecting radiation protection of a level IV workplace refers to

a) a change in the structural design of the level IV workplace;

b) reconstruction of the source of ionising radiation or a changdifyiitg the shielding
characteristics of its accessories;

c) a change in the arrangement of the controlled area that modifies the method ofdits use;

d) an organisational change in the activity management particulddyare to radiation
protection.

(2) A changeaffecting radiation protection for a level 11l or level IV workplace refers to

a) a change in the structural part or the technological system or equipment in the controlled
area in the workplace resulting in a change in their shielding, insulating or prgtect
characteristics;

b) a change in the structural part or equipment in the workplace controlled area resulting in a
change in the method for safeguarding the source of ionising radiation;

c) achange in the method for decommissioning such a workplace;

d) a changen the conditions for further use of the territories aystems structuresor
components after the decommissioning of such a workplace unless a complete
decommissioning is concerned; or

e) a change in the possibility of accumulation of the radioactive aobstin the
environment in the case of its lotgyrm release from the workplace.
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(3) A change affecting radiation protection in a leNkilvorkplace , with the exception
of a workplace where medical exposure is performed, and a level IV workplace refers to a
change in the method of the monitored quantity value determination, architecture of the
installed monitoring systems, the concept of data processing or the physical principle of
measuremerfor

a) a monitoring device whose output is compared to limits anditons;
b) a monitoring device that serves
1. for the verification of the observance of exposure limits;
2. for the verification of the observance of the authorised limits for effluents; or
3. for the purposes of clearance of the radioactive substance from the aceskmi
c) a stationary monitoring device that is designed for the detection of radioactive substance
leaks or for the monitoring of the radiation situation during a radiation incident.

A6l

List of changes related to radiation protectionfor a workplace handling a source of
ionising radiation

(To A69(2)(d) of the Atomic Act)

(1) A change related to radiation protection for a ldVeWworkplace refers to a change
in the type of monitoring device with the preserved physical principle of measoteor a
change in the number sfationarymonitoring devices;

a) whose outputs are compared to limits and conditions;
b) that serves
1. for the verification of the observance of the exposure limits;
2. for the verification of the observance of the authorised lifoiteffluents; or
3. for the purposes of clearance of the radioactive substance from the workplace; or
c) that are designed for the detection of radioactive substance leaks or for the monitoring of
the radiation situation during a radiation incident.

A62

Scope and method of the documentation of a change related to radiation protection for a
workplace handling a source of ionising radiation and the method and time limits for its
reporting to the Office

(To A69(2)(e) of the Atomic Act)

(1) The daumentation of a change related to radiation protection in a workplace
handling a source of ionising radiation shall include the following

a) a description and reasons for the change;

b) a list of documentation for the licensed activity updated in respect ohtreye;
c) the assumed time schedule for implementation of the change; and

d) the assessment of the change impact on radiation protection.

(2) The Office shall be notified of a change related to radiation protection in a workplace
handling a source of ionising radiion in writing 30 days prior to the change implementation.
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Part 6
Registration

A63

Specification of the job to be performed by the registrant's person responsible for
radiation protection

(To A70(2)(b) of the Atomic Act)

The persorensuring radiation protection for the registrant shall ensure

that exposed workers and trainee preparing for their future work in the workplace of facts
relevant to radiation protection and the potential risk of work with a source of ionising
radiation;

continuous education for exposed workers concerning the safe use of a source of ionising
radiation;

the proper management of documentation for the registered activity;

the records of the movement and condition of sources of ionising radiation;

the organisabn of acceptance tests, lotgyrm stability tests and operational reliability
tests for sources of ionising radiation and participation in such tests;

the execution of procedures for safe handling of a source of ionising radiation, including
procedures @mventing unauthorised management of the source of ionising radiation, its
loss, theft or damage, and including procedures to be followed in the case of deviations
from standard operation;

the investigation of a radiological incident and measures taketaition thereto; and

regular verification of the protective characteristics of personal protective equipment and
other protective aids.

A64

Procedures for ensuring radiation protection by the registrant when handling a source

of ionising radiation
(To A70(2)(c) of the Atomic Act)

The procedures for ensuring radiation protection by the registrant when handling a source

of ionising radiation are specified in Ann2R to this implementing decree.

b)

A65

Documentation forthe registered activity
(To A17(3) of the Atomic Act)
(1) The documentation for the registered activity refers to

a report of the acceptance test or the last test oftlenmg stability of the source of
ionising radiation; and

a document attesting to the cpletion of the preparation of the registrant's person
responsible for radiation protection.

(2) The specimens of the registration forms are provided in ABf@exo this

implementing decree.
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Part 7
Monitoring

A66

Monitoring programme
(To A24(7) of the Atomic Act)

(1) Depending on the types of monitoring that the licensee is obliged to perform, the
monitoring programme shall consist of the following parts

a) monitoring of a workplace;

b) individual monitoring;

c) monitoring of effluents; and
d) monitoring d the environment.

(2) The monitoring programme shall include monitoring rules for the standard operation
of the workplace, foreseeable deviations from the standard operation of the workplace,
radiation incidents and radiation accidents, namely

a) the specificathn of monitored quantities;

b) the method, scope and frequency of measurements;

c) the method of recording and retention period for measurement results;

d) procedures for the evaluation of measurement results;

e) the values of monitoring levels and measures to bentaken such levels are exceeded;

f) the values of dose constraints;

g) a description of the measurement methods;

h) a description of the monitoring of persons intervening in the case of a radiation incident
or radiation accident according to thesite emergencylan for the workplace;

I) a specification of the part of an exposed worker's body where a personal dosimeter is
placed; and

j) a specification of the types of measuring devices and aids, including parameters thereof.

(3) The content of this monitoring programme $hal drawn up in a way that allows

a) verification of observance of the exposure limits;
b) the demonstration of the optimised state of radiation protection; and
c) early detection of deviations from the standard operation of the workplace.

A67

Procedures for the evaluation of quantities measured within the framework of
monitoring

(To A78(3)(d) of the Atomic Act)

(1) In the case of the conversion of activities of received radionuclides into the
committed effective dose, the conversion factors dl@kpplied. In the case of unidentified
radionuclides and chemical forms or characteristics of inhaled aerosol, the activity for
radionuclides, their forms or aerosol with the highest conversion factor for intake by ingestion
or inhalation shall be apptie The conversion factors for the conversion according to
subparagraphs and 2 are specified in Annéxto this implementing decree.

(2) If no data better corresponding to a situation where exposure occurs are available, the
guantity of inhaled air per yeanifthe representative person is
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a) up to5 year of age, inclusive, 300 m®,
b) from 6to 15years of age, inclusivé, 500 m* and
c) above 5 years of age, 800m>.

(3) If no data better corresponding to a situation where exposure occurs are available, the
quantity d ingested water per year for the representative person is

a) under5 years of agéncluding 275 t
b) from 6 to 15 years of agéncluding 365 I and
c) above b years of agef30 1

(4) If no data are known that better describe a situation in which an irradiatiomsoc
than a worker, with the exemption of the worker mentioned in paragraph 7, 2nb@geni of
air per year during a work lastingd®0 hours.

(5) If, during the determination of external exposure, a conversion of the average activity
volume concentrationfaare radioactive gases dispersed in the air into the effective dose rate
IS executed, the conversion factors specified in Arthéxthis implementing decree shall be
applied.

(6) For the calculation of the effective dose due to inhalation of radon prdgemnythe
air in the area affected by extraction and processing of uranium ore, the value of background
radiation of radon equivalent activity volume concentration i8d/n°, unless a different
value in this area is known.

(7) For the determination of interhexposure by radon progeny and intake by inhalation
of a mixture of longived radionuclides emitting the alpha particles of the urafiadum
series per year, an exposed worker performing extraction activity or activity executed in a
mining manner undground during work lasting @00 hours inhales 200m?® of air.

A68

Monitoring levels
(To A81(3)(b) of the Atomic Act)
(1) The monitoring levels refer to

a) arecording level;
b) an investigation level; and
c) an intervention level.

(2) The recordindevels shall be specifieat the level of

a) 1/10 of the exposure limitonsidering the duration of the monitoring period
b) the minimum detectable ws of the measured quantity.

(3) The investigation levels shall be specified at the level of

a) 3/10 of the expasge limitsconsidering the duration of the monitoring period
b) the upper limit for normally monitored values of the measured quantity.

(4) Upon reaching or exceeding the recording level, the data shall be recorded and
retained.

(5) Upon exceeding the investigan level, an investigation into the causes and
determining the consequences of the deviation of the radiation protection monitored quantity
shall be performed.
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(6) Upon exceeding the intervention limit, a predefined measure shall be implemented to

a) repair theresulting state; and
b) prevent any undesirable development of the resulting state.

A69

Workplace monitoring
(To A78(3)(b) of the Atomic Act)

(1) In a levell-1V workplace, with the exception of a leMalvorkplace where only minor
sources bionising radiation not being unsealed sourcese used, the workplace monitoring
shall be executed by the monitoring, measurement, evaluation and recording of quantities and
parameters characterising the field of ionising radiation and the occurferackomuclides in
the workplace.

(2) Depending on the type of the sources of ionising radiation used, workplace
monitoring shall be executed

a) by monitoring theambientdose equivalent rate in the workplace;

b) by monitoring the activity volume concentrations Ire tair in the workplace and the
surface activities in the workplace; or

c) by measuringtrayradiation.

(3) The efficiency of protection against external and internal exposures shall be verified
by the measurements of thenbientdose equivalent rat@ctivity volume concentration or
other quantities necessary for the verification of the efficiency of protection against external
and internal exposure, namely at the source of ionising radiation, in workplaces with such a
source and in places where exposed workergher individuals may stay upon

a) the commencement of the workplace operation;

b) a change in working procedures;

c) achange in ensuring radiation protection; or

d) a change in the monitoring of the radiation situation.

(4) The monitoring of radioactive contaminatishall be executed in a workplace
handling an unsealed radioactive source in a manner

a) allowing
1. deviations in operation from standard operation; and
2. insufficient function or failure of barriers preventing scattering to be signalled; and

b) making it possibled confirm that the values for surface radioactive contamination have
not been exceeded; the values for surface radioactive contamination are specified in
Annex18 to this implementing decree.

(5) The continuous monitoring of the activity volume concentratfonsadionuclidesn
the air shall be performed in

a) alevellV workplace;

b) a workplace where an activity related to the extraction of a radioactive mineral is
executed, and

c) a different workplace of the level Ill category handling an unsealed radioactivee sour
where contamination of the atmosphere may occur considering the character of the used
radioactive source and the method of its handling.



-49-

Individual monitoring of an exposed worker
A70
(To A73(3)(a) of the Atomic Act)

(1) The individualmonitoring of an exposed worker shall be executed to determine the
individual doses received by &xposed worker by monitoring, measurement and evaluation
of their external as well as internal exposure.

(2) The individual monitoring of external exposure bypersonal dosimeter shall be
ensured for the category A exposed worker. For the category A exposed worker, the period
for the evaluation of the personal dosimeter shall be 1 calendar month.

(3) The personal dosimeter shall be placed in a reference pointtheitejft front side of
the chest (hereinafterrefe ed t o as t b drefearandef perent
exposure geometry. If a protective shielding apron is used, the personal dosimeter shall be
placed outside such an apron.

(4) If one dosimeer does not allow a sufficiently accurate determination of the effective
dose and equivalent dose in the bodies and tissues for which limits are defined, the exposed
worker shall be equipped with other personal dosimeters allowing such determination due t
their characteristics or positioning.

(5) The personal dosimeter shall measure all kinds of radiation which contribute to the
exposed worker's external exposure. If one personal dosimeter fails to fulfil this requirement,
the exposed worker shall be equippeith other personal dosimeters unless the monitoring
programme defines a different method of individual monitoring for the exposed worker.

(6) The exposed worker who performs activities, which are executed and monitored
using a source of ionising radiationtime exposed worker's presence in the irradiation room
near the source of ionizing radiation, according to the monitoring program is equipped with a
protective shielding apron should be assigned two personal dosimeters, one of them is placed
on the apronrad the other one under in the case that personal dosimeter placed on the
apron is evaluated value of personal dose equivalent in a depth of 10 mm higher than 10 mSv
has to be assessed also a dosimeter placed under the protective shielding apasedamd b
the evaluation of both dosimeters, the evaluation of the coefficient of attenuation of the used
protective shielding apron shall be ensured along with the evaluation of the actual effective
dose received by the exposed worker when taking into actioeiréxposure of unprotected
parts of body.

AT71
(To A73(3)(a) (e) and (flof the Atomic Act)

() If it is not possible to eliminate the exceeding of the exposure limits for an exposed
worker due to single external exposure, the exposedker shall be equipped with
operational personal dosimetavgh function of directsignalzation ofthe exceeding of the
set level of the monitored quantity.

(2) If single exposure caused by a source of ionising radiation can excedunisethe
occupatimal limit for exposed workers, individual monitoring of an exposed worker shall
allow doses and their distribution in the exposed worker's body to be determined.

(3) At workplaces with a possibility of internal exposure of an exposed worker,
radionuclide intaks or committed effective doses caused by the internal exposure of
individual exposed workers shall be determined by radionuclide activity measurements in the
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exposed worker's body or the worker's excretes where such activities shall be converted into
an ntake of radionuclides or committed effective dose using the models of the respiratory and
digestive tracts and the kinetics of appropriate chemical eleméntseasurements of an
exposed workers are not possible, intake of radionuclides and commitetiveffdose is
determined by measuring activity concentration of radionuclides in the air at workplace and
then recalculating to intake of radionuclides or committed effective dose using models of the
respiratory tract, gastrointestinal tract and the kiseaif appropriate chemical elements.

(4) When working with an unsealed radioactive source, the measurement of activity for
radionuclides in the exposed worker's body or excretes shall be executed pursuant to
subsectior?

a) in alevel IV workplace at least onaeyear, and
b) in category 1lll workplaces based on the evaluation of the potential risk of an exposed
worker's internal exposure.

(5) In the event of the suspected, unplanned, single exposure of an exposed worker,
which might result in exceeding the limits fitre exposed worker, the immediate evaluation
of the personal dosimeter and dosimetric evaluation of such an event shall be ensured.

A72
(To A73(3)(a) (e) and (flof the Atomic Act)
() Individual monitoring of the category B exposed warkhall be ensured

a) by a personal dosimeter,

b) by the calculation of the individual doses for the exposed worker based on data from the
monitoring of the workplace where the exposed worker performs work activities, and by
the monitoring of the duration ofeilr stay in such a workplace, or

c) by equipping one or more category B exposed workers performing the same work
activity in the same workplace with a personal dosimeter and by assigning the individual
dose acquired by its evaluation to the other exposed emorlwithout a personal
dosimeter working in the same workplace.

(2) The results of the evaluation of individual doses for the category B exposed worker
shall be used for the demonstration

a) of the accuracy of the exposed worker's classification into the categualy
b) of the stability of exposure conditions in the workplace.

(3) The licensee shall inform the exposed worker in a comprehensible manner so that it is
clear that the exposed worker has been informed of

a) the results of their individual monitoring and
b) procedues after the investigation of the causes of reaching the set investigation or
intervention level.

A73

Effluents monitoring
(To A81(3)(a)through (c)of the Atomic Act)

(1) The monitoring of effluents from a workplace shall be performethbymonitoring,
measurement, recording and evaluation of quantities and parameters characterising the
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released radioactive substances, particularly by the determination of the balance of the total
discharged activity and the activity volume concentratoonndividual radionuclides.

(2) The monitoring of effluents shall include

a) the continuous monitoring of radionuclides that significantly contribute to the exposure
of the public and that are discharged for a defined period (hereinafter referred to as
Abalmemassur ement 0) ,

b) the nonstop monitoring of radionuclides, which allows for quick detection of a deviation
from standard operation for a level IV workplace, and

c) the operational monitoring of ot her poten
release fom the workplace in the event of a leak, which would allowing such a leak to be
included in the balance of effluents.

(3) The recording level shall be determined in a manner

a) allowing requirements for the minimum detectable value of the monitored quantity to be
fulfilled during the balance measurement, pursuant to the implementing decree on
monitoringof radiationsituation and

b) allowing all operating states to be checked within the framework of the continuous
monitoring of radionuclides.

(4) The investigation levedhall be defined

a) during the balance measurement at the level of the expected value of the radionuclide
effluent balance, taking into account the monitoring period duration, and

b) during the monitoring of deviations from standard operation of the workpkdbea
upper limit of the usually monitored values of the monitored quantity.

(5) The intervention level shall be determined in a manner allowing

a) measures to be taken at the balance measurement of effluents in order to prevent the
exceedance of the authorisé@dits or the norobservance of the licence conditions,

b) measures to be taken simultaneously with the monitoring of deviations from standard
operation of the workplace in order to correct the resulting state and prevent any
undesirable developments.

A74

Workplace environment monitoring
(To A81(3)(a)through (c)of the Atomic Act)

(1) The monitoring of the environment of the workplace from which radioactive
substances are discharged or released by different pathways shall be executed by the
monitoring, measurement, evaluation and recording of quantites and parameters
characterising the field of ionising radiation and the occurrence of radionuclides in the
workplace environment, particularly

a) ambient dose equivalent rate
b) activity volume concetmations for individual radionuclides, and
c) activity weight concentrations for individual radionuclides.

(2) The recording level shall be determined in a manner that allows the requirements for
the minimum detectable value of the monitored quantity, pursudné tonplementing decree
on monitoringof radiationsituation to be fulfilled.
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(3) The investigation level shall be determined as the upper limit of the usually monitored

values of the monitored quantity.

(4) The intervention level shall be determined in accocdanith the requirements for

public exposure optimisation.

Part 8
Medical exposure

A75

Equipment of a workplace for x-ray diagnostics and radiotherapy
(To A86(3)(a) of the Atomic Act)
(1) Workplaces intended for radiotherapy shall be pped with, in the case of

brachytherapy, ammagingunit designed for the localisation of applicators as well as a
planning unit and dosimetric equipment for testing the characteristics of a source of
ionising radiation,

handling a radiotherapeutic -ray unit, dosimetric equipment for testing the
characteristics of a source of ionising radiatan,

handling a radioactive irradiator or particle accelerator,

atreatmenplanningsystem

a simulator,

dosimetric equipment for testing the characteristicssafuace of ionising radiation,

if radical radiotherapy is pformed, a veriy system,

if radical radiotherapy is performed, a system for dosimetric verification of applied
doses, be this an-wivo dosimetry sysm or a fullvalued alternativand

If intengty modulated radiotherapy, system forplanar and spatial dose distribution
dosimetricverification

arwnE

o

(2) Workplaces intended for-say diagnostics and radiotherapy shall post, in a visible

place, a notification of the necessity to inform healthcare provitgiayees of pregnancy
prior to the execution of medical exposure.

(3) The equipment of a workplace intended faray diagnostics and radiotherapy shall

take into account the special needs and character of this medical exposure in the event of

a)
b)
c)

medical exposuref children,

health screening, or

exposure with a high dose is performed on a patient undergoing radiotherapy,
interventional radiology and computed tomography.

Workplaces intended for radiotherapy shall be equipped with the toasristancy tests

Requirements imposed on sources of ionising radiation used for medical exposure

A76
(To A86(3)(a) of the Atomic Act)



d)

b)
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A source of ionising radiation used for medical exposure

designed for radiodiagnostics or for planning, managemenvearitcation purposes in

radiotherapy, shall be equipped with a device or corresponding means providing

guantitative information on the patient's exposure; if technically feasible, such

information shall be automatically transferred to a record on thengatexamination,

for interventional radiology

1. after the examination, it shall provide quantitative information on the patient's
exposure,

2. it shall indicate the total product of kerma and area along with cumulative reference
kermain the air if it is for fluorography/fluoroscopyr fluoroscopy purposes

3. it shall be equipped with aids for the execution of operational reliability tests at
monthly or shorter intervals,

4. it shall generate structured reports on radiation doses which are automatically
transferre to the record on the patient's examination, and

5. during the course of the examination, it shall inform the person performing the
examinatiorofthec umul at ed pati,amt 6s radiation dos

for computed tomography

1. after examination, it shall provide quaative information on the patient's exposure,

2. are acquired, it shall be equipped with examination protocols that are adapted to the
examination of childrenf childrenareimage,

3. it shall be equipped with aids for the execution of operational reliathdiis at

monthly or shorter intervals,

it shall provide information on the product of kerma and duration,

it shall provide information on the weighted kerma index for computed tomography,

or the volume kerma index for computed tomography,

6. it shall generatestructured reports on radiation doses which are automatically
transferred to the record on the patient's examination, and

7. it shall be equipped with an automatic exposure control system.

ok

AT77
(To A86(3)(a) of the Atomic Act)
(1) Sources ofonising radiation used for medical exposure

for fluorography purposes

1. shall not allow abreography,

2. stationary with a digital image receptor, with the exception of a device designed
exclusively for scanning the extremities, shall be equipped with an atitom
exposure control system,

3. shall be equipped with aids for the execution of operational reliability tests at
monthly or shorter intervals, and

4. stationary, with the exception of a device designed exclusively for scanning the
extremities, shall be equipgevith an automatic exposure control systanaorgan
pre-settingsand

5. shall indicate the information about the keraraa product

for fluoroscopy purposes

1. shall not allow imaging by direct fluoroscopy,

2. shall be equipped for automatic dose rate regulation

3. shall automatically set the magnitude of theay beam according to the size of the
receptor image and the distance of the focus from the image receptor,



-54-

4. shall be equipped with an audible alarm that sounds once the total fluoroscopy
duration exceeds minutes,

5. shall be equipped with a function that allows the last image on the monitor to be
preserved upon exposure completion,

6. with a circular image receptor, shall not haveeangular primary diaphragm,

7. it shall be equipped with aids for the executidnoperational reliability tests at
monthly or shorter intervalgnd

8. shall indicate the information about the keraraa product,

c) for mammography purposes

1. shall be equipped with an automatic exposure control system,

2. with a film image receptor or with indict digitisation, shall be equipped with an
anti-diffusing screen,

3. shall provide information on compression force and thickaties compressign

4. shall be equipped with an automatic filter exchange function, depending on thickness
after compressign

5. shallbe equipped with an image receptor with the minimal dimensions ofrh8 |
24cm, unless it is intended for stereotaxis, and

6. shall be equipped with aids for the execution of operational reliability tests at
monthly or shorter intervals, and

d) dental intraorh

1. shall have a nominal voltage of at leask&Q

2. shall have a distance of the focus from the end of the tube at least 20

3. shall be equipped with aids for the execution of all operational liability tests,

4. shall be equipped with beam collimation corresging to the image receptor in
terms of shape and size,

5. shall be equipped with a corresponding holder for the image receptor, and

6. shall not be portable.

(2) Sources of ionising radiation used for medical exposulental panoramic -xay
units, dental computetwmograply or bone densitometers, shall be equipped with aids for the
execution of all operational reliability tests.

A78

Therapeutic and diagnostic application of a radionuclide
(To A86(3)(b) of the Atomic Act)

(1) Upon the therapeutiand diagnostic application of a radionuclide, the activity of an
unsealed radioactive source applied to the patient shall be measured, namely before its
administration.

(2) The therapeutic application of a radionuclide shall be executed in the residential part
of the healthcare provider's medical facility, specifically adapted and equipped for this
purposeThis condition does not apply if the exposure of persons living in a household
with patients after curative application of unsealed radionuclide sources do not
exceed the dose constraint specif Umasucshn A 6
therapeutic application of a radionuclide, it shall be ensured that the patient is not wearing
their own clothes.

(3) Upon releasing the patient after the applicationaofadionuclide according to
subsectior? all items of personal use shall be checked for possible contamination by the
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radionuclide, and if such contamination is detected, the affected items must be
decontaminated or disposed of as radioactive waste.

(4) If the patient undergoes therapeutic application of a radionuclide, the licensee shall
provide the patient or their legal representative, prior to the patient's leaving the healthcare
facility,

a) with written information on the risks related to ionising radiatiomn, a
b) with written instructions on how to reduce doses received by an individual who comes
into contact with the patient to the minimum, reasonably attainable level.

(5) If the patient undergoes diagnostic application of a radionuclide, the licensee shall
provide the patient, prior to the patient's leaving the healthcare facility, with the written
instructions set out in subsectid(b), in the event that the exposure of an individual who
comes into contact with the patient could approach the values of the genésafor the
public.

(6) Workplaces earmarked for the therapeutic or diagnostic application of a radionuclide
shall post, in a visible place, a notification of the necessity to inform the healthcare provider's
employees of pregnancy or breastfeeding padhe execution of medical exposure.

(7) The equipment of a workplace where therapeutic or diagnagiidication of a
radionuclideis executed shall comply with the special needs and character of such medical
exposure.

A79

Diagnostic refeence levels
(To A84(6) of the Atomic Act)

(1) The national diagnostic reference levels are specified in ABBexo this
implementing decree.

(2) Records on the results of the investigation of a systematic deviation from the local
diagnostic reference level shaiclude

a) the period during which such a deviation occurred,

b) the approximate number of patients affected by such deviation,

c) the scope of such deviation,

d) reasons for such deviation,

e) the course and results of optimisation, where optimisation was executd draghe
investigation, and

f) arecord on the revision of the local diagnostic reference levels, where such revision was
performed based on the investigation.

(3) The record on the result of the investigation of significant exceedance of the local
diagnostic réerence level shall include

a) the date and time when such significant exceedance occurred,
b) the identification details of the patient affected by such exceedance, and
c) information on whether such exceedance is a radiological event.

A80

Incorrect exposure of a patient
(To A60(4)(a) of the Atomic Act)



a)

b)

d)

a)

b)
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(1) The incorrect exposure of a patient, for the purposes of the definition of a radiological
event, refers to

exposure which may endanger the patient's life upon medical exposure due to tissue
reections,
exposure resulting from

1.

2.

an unintentional event during medical exposure, including human error or instrument
failure, or

different eventsluring medical exposur&hose consequences cannot be ignored in
terms of radiation protection,

in radiotherapy

1.
2.
3.

4.
5

exposure in the event of patient mip,

the therapeutic exposure of a different tissue or organ than was planned,

the application of the total dose or a dose per fraction which considerably differs

from the indicated dose,

the application of an incorregtprescribed dose, or

exposure, the result of which means that radiobiological effect of the treatment does

not correspond to the originally planned effeatised by the interruption or by the
early termination of t he p lthe meakhdof ther e at mi
patient,

in nuclear medicine

1.
2.
3.
4.

the application of a different radiopharmaceutical product than was planned,

the application of an activity considerably different from the prescribed activity,
exposure in the event of patient mip, or

the application of an incorrectly prescribed activity or radiopharmaceutical product,

in radiodiagnostics

1.

2.
3.
4

exposure that is several times greater than necessary,

exposure in the event of patient mip,

the exposure of a different organ or tissue than waspty or

in the case of surgery on a pregnant woman, the exposure of the embryo or foetus by
a direct beam which was not indicated, and

in interventional radiology

PwpnPR

5.

exposure that is several times greater than necessary,

exposure in the event of patient mip,

the exposure of a different organ or tissue than was planned,

in the case of surgery on a pregnhant woman, the exposure of the embryo or foetus by
a direct beam which was not indicated, or

cases where tissue reaction occurs due to the incorrect exeaisiorgery.

(2) The application of an activity that is considerably different from the prescribed
activity in nuclear medicine, for the purposes of the definition of incorrect exposure, refers to

in the case of the therapeutic application of a radionudideapplication of an activity
which differs from the prescribed activity by more tharf20or

in the case of the diagnostic application of a radionuclide, the application of an activity
which differs from the prescribed activity by more thar?4.0

Agl

Radiological events
(To A87(5) of the Atomic Act)
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(1) Radiological events shall be classified with respect to their seriousness into categories
A, B and C. The criteria for radiological event classification are specified in A2héx this
implementing decree.

(2) Category A or B radiological events refer to serious radiological events.
(3) Annex23 to this implementing decree provides

a) procedures to be followed in the event of a radiological event or in the event a
radiological event could have sen had the causes not been detected and eliminated in
good time,

b) content and retention period for records from the investigation of a radiological event or
in the event a radiological event could have arisen had the causes not betl detec
eliminatied in good time and

c) the scope and the time limit for the provision of information about a serious radiological
event.

A82

Definition of the distribution of doses received by the public due to medical exposure
(To A85(4) of the AtomidAct)

(1) The scope of healthcare services during which ionising radiation was used and which
were reported by the healthcare provider and paid by the health insurance company, provided
to the Office by the health insurance company, is specified in Abheathis implementing
decree.

(2) The information defined in subsectianshall be submitted to the Office in a
machinereadable electronic format.

Part9
Non-medical exposure

A83

Records on noamedical exposure to medical radiological equipnmé
(To A83(7) of the Atomic Act)

Records on nomedical exposure to medical radiological equipment shall include

a) the identification of the individual who undergoes fiadical exposure,

b) reasons for each nanedical exposure,

c) the date and time of executioheach normedical exposure,

d) a record on the exposure parameters on the basis of which it is possible to estimate the
dose from normmedical exposure,

e) the identification of the source of ionising radiation with which -noedical exposure
was performed,

f) the comparison of the dose from noredical exposure with the local diagnostic
reference level used for examination within the framework of medical exposure with a
similar procedure and source of ionising radiation, and

g) information on the execution of nenedical exposure without the consent of the
individual subject to exposure, where this procedure is in compliance with a different
legal regulation.
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Ag4

Records on noamedical exposure to a different source of ionising radiation
(To A83(7) of the Atomic Act)

Records on nomedical exposure to a different source of ionising radiation shall include
the identification of the individual who undergoes fmadical exposure,

the age and gender of the individual who undergoesmentical exposu,

reasons for each nanedical exposure,

information on the circumstances wherein an individual who was to undergoexdinal
exposure refused it,

the date and time of execution of each-noedical exposure,

a record on the exposure parameters on this lbsvhich it is possible to estimate the
dose from normedical exposure,

the identification of the source of ionising radiation with which -noedical exposure
was performed,

the comparison of the dose from Amedical exposure with the dose constraant]
information on the execution of nenedical exposure without the consent of the
individual subject to exposure, where this procedure is in compliance with a different
legal regulation.

Part10
Radiation protection for activity related to radioactive mineral extraction

A85
Workplace handling activity related to radioactive mineral extraction

(To A88(6) of the Atomic Act)
(1) When performing an activity related to the extraction of a radioactive mineral,

radiation protection shall be amed by the delineation of

a)

b)

a supervised area at

1. sludge settling lagoons,

2. decontamination stations,

3. mine water treatment plants, and

4. industrial water treatment plants from workplaces that are part of the technological
system for the radioactive mineralsamment process, and

a controlled area

1. inunderground workplaces where radioactive minerals are extracted,

2. on aboveground technological units related to original mining activity during which
radioactive minerals are extracted,

3. in drying plants for uraniurnoncentrate,

4. in storage locations for uranium concentrate, and

5. in the technologically integrated part of uranium ore chemical treatment plants.

(2) When delineating a supervised area and controlled area, pursuant to sulisectan

ensuring radiation protdon therein, the procedures provided in seciérthrough 51 shall
be followed accordingly.
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A86

Special requirements for ensuring radiation protection during activity related to
radioactive mineral extraction

(To A88(6) of the AtomidAct)

The inspection of surface contaminatwiindividual when leaving a controlled area of a
workplace where activities related to the extraction of radioactive minerals are performed
pursuant toection47(e) is not to be executed.

Partll
Natural sources of ionising radiation

A87

Workplaces handling material with increased natural radionuclide content
(To A93(4)(a) of the Atomic Act)

Workplaces handling material with increased natural radionuclide content refers to
workplaces wher the following is executed

a) extraction, transport by pipelines or processing of crude oil and gas,

b) coal extraction,

c) ore extraction,

d) processing of niobium or tantalum ore,

e) processing of raw materials containing rare earth elements,

f) primary iron output,

g) smeting of tin, lead or copper,

h) production of cement, including maintenance of clinker furnaces,

i) production of phosphate fertilisers, production of phosphoric acid or thermal production
of phosphorus,

j) production of a titaniunatdioxide-based pigment,

K) processingf zircon or zirconium,

[) production, processing or use of materials containing thorium and uranium,

m) combustion of coal in an installation with thermal output exceedMy\5 including the
maintenance of boilers,

n) generation of geothermal energy,

0) operation 6 a treatment plant to treat underground water or sludge resulting from a
source of underground water,

p) treatment of material in which it was discovered that its natural radionuclide content
exceeds the clearance level or increases the spatial dose equragdeby more than
050Sv/ h,

g) mining activity,

r) mining activity performed undergrounat;

s) activity relating to mining waste treatment

A88

Definition of individual doses for workers in workplaces that may be subject to
increased exposre due to a natural source of radiation

(To A93(4)(b) of the Atomic Act)
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(1) The method of measurement to define individual doses

a) for workers handling material with an increased natural radionuclide content in
workplaces handling material with an increasatural radionuclide content shall include
1. the measurement of the spatial dose equivalent rate,
2. the measurement of the average volume activity concentrations for radionuclides in
the air,
3. the measurement of surface contamination in the workplace, and
4. keepirg records on time spent in the workplace, or
b) for workers who are members of the crew on board a plane, in the case of flights at
altitudes exceeding l@n, shall include the definition
1. of the degree of participation in individual flights,
2. flight characteriscs, and
3. parameters for the calculation of the effective dose, repeatedly for each calendar
year.

(2) In workplaces handling material with an increased natural radionuclide content, it is
necessary to perform measurements in order to assess whether theflevels

a) 300Bg/m® for the radon average activity volume concentration in the air during work
performance and

b) 1mSv per year for the effective dose, which does not include doses received from
exposure to natural background radiation or from exposure to raddtsgmogeny, have
been exceeded.

(3) In workplaces handling material with an increased natural radionuclide content,
where the level defined under subsecfohas been exceeded, individual doses for workers
shall be defined on the basis of repeated measureamd duration of stay in the workplace.

In the case of work in several workplaces with the possibility of increased exposure to a
natural source of radiation, individual doses of workers shall be aggregated. The defined
individual doses of workers shalbe evaluated based on the values provided in
subsectiord(b).

(4) The definition of individual doses for workers does not have to be performed in the
workplace handling material with an increased natural radionuclide content, on the condition
that no changenithe working conditions, production procedures or raw materials occurred,
and

a) no exceedance of the levels defined in to subsegtivas detected, or
b) upon the repeated measurement, pursuant to subs8gctiorpossibility of exceeding
1. 6 mSv per year forhe effective dose or
2. one third of t he | i mit s4(1dby thiougle ) was r cal
discovered.

(5) In workplaces where values of individual doses for workers, pursuant to
subsectiort(b), may be exceeded, individual doses for workers shalldétermined
repeatedly in each calendar year.

A89

Information on workplaces that may be subject to increased exposure to a natural
source of radiation and submission of such information to the Office

(To A93(4)(b) and (c) of the AtomiAct)
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(1)) Data acquired by me&@uancdata ort defingad indivgduah nt t
doses shall be kept on file for the entire period of a worker's work activity until the exposed
worker reaches or would have reached 75 years of age; however, nuale80tyears after
the termination of the work activity.

(2) The data defined in subsectidrand information on exceedance of the values defined
I n 88R) and subsectios(b) shall be submitted to the Office within one month of its
acquisition.

(3) The followinginformation on a workplace that may be subject to increased exposure
to a natural source of radiation must be submitted to the Office:

a) the identification details of the person performing the activity during which the
workplace is operated,

b) the name and adess of the workplace,

c) data on the workpl@a@8elxlaksti ieé At o minc uAdt r

d) data on the raw material used in the workplace and a description of the technology used
in the workplace,

e) a description of the workplace as well as thgaaisation, method and regime of work
and the duration of the workeroés stay in t

f) the method of radioactive substance clearance from the workplace that may be subject to
increased exposure to a natural source of radiation,

g) information on whetér the released radioactive substance is used for the production of
building material, and

h) a description of the optimisation of radiation protection in the workplace, a description of
measures taken to ensure radiation protection and a description efjtit@ments under
A94(2) of the Atomic Act in the workplace.

(4) The information pursuant to subsect®hall be submitted to the Office for the first
time prior to the commencement of the workplace operation and also upon any change
thereto.

(5) The informatia defined in subsectio® shall be kept on file for at least 30 years after
the termination of the operation of the workplace that may be subject to increased exposure to
a natural source of radiation.

A90

Optimisation of radiation protection in workplaces that may be subject to increased
exposure to a natural source of radiation

(To A66(6)(c) andA93(4)(d) of the Atomic Act)

(1) The optimisation of radiation protection in a workplace that may be subject to
increased exposure to a natuwalrce of radiation shall be executed upon the exceedance of
the |l evel8@efined in A

(2) The measures taken to execute the radiation protection optimisation, pursuant to
subsectiori, include in particular

a) achangein
1. raw materials used,
2. technology, or
3. the organisation, method or regime of work, and
b) modification of the workplace that may be subject to increased exposure to a natural
source of radiation, including modification of the ventilation system.
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A9l

Clearance of a radioactivesubstance from workplaces that may be subject to increased
exposure to a natural source of radiation

(To A95(6)(a) through (c) of the Atomic Act)

(1) The measurement and evaluation of the content of radionuclides in a radioactive
substance released from a Waace that may be subject to increased exposure to a natural
source of radiation shall be executed, in the case of a workplace handling material with an
increased natural radionuclide content, particularly for

a) deposits,

b) sludge,

c) used filters,

d) waste and wste water discharged outside the workplace, and
e) materials from this workplace intended foruge or recycling.

(2) The measurement and evaluation pursuant to subsdcsball be performed for the
first time upon the ¢ omme n caadnen tponafy chalge wor
which could affect the radionuclide content of radioactive substances, at least once every 12
months.

(3) The internal regulation for the management of a radioactive substance released from a
workplace that may be subject to increaseg@osure to a natural source of radiation shall
include

a) a list of radioactive substances handled in the workplace, including data on their
radionuclide content,

b) a description of the management of radioactive substances handled by the workplace,
includingthe method of their disposal or clearance from the workplace,

c) instructions for the safe management of radioactive substances handled in the workplace,
and

d) procedures for keeping records on the quantity of radioactive substances.

(4) The reports containing ressi of measurement and evaluation, pursuant to
subsectiorl, shall be submitted to the Office within 1 month of their acquisition, either
directly or thr ougm2KhN®D ofthe Ateenicdat.e, pur suant t

(5) The reports containing the results of aserement and evaluation, pursuant to
subsectiori, shall be kept on file for 5 years after the termination of the operation of the
workplace that may be subject increased exposure to a natural source of radiation.

Title 1
Existing exposure situations

A92
Workplace that may be subject to increased exposure to radon

(To A96(3)(a) of the Atomic Act)

The conditions for the classification of a workplace located on an underground or first
aboveground floor of a building as a workplaceathmay be subject to increased exposure to
radon are specified in Annéb to this implementing decree.
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A93

Effective dose for a worker in a workplace that may be subject to increased exposure to
radon

(To A96(3)(b) of the Atomic Act)

(1) In a workplace that may be subject to increased exposure to radon, measurement to
assess whether the reference level of BGOn® for the radon average activity volume
concentration has been exceeded at the time of the worker's stay in the workplage lasti
2000 hours over 12 months shall be executed. In the case of a different duration of the
worker's stay in the workplace, the integral etiere of the radon activity volume
concentration corresponding to the duration of stay shall be used.

(2) In a workplae that may be subject to increased exposure to radon where exceedance
of the reference level under subsectlohas been discovered, it shall be assessed based on
repeated measurements and determination of the effective dose whether for any worker the
effective dose value of ;iSv over 12 months can be exceeded. If work is performed in
several workplaces that may be subject to increased exposure to radon, the individual doses of
a worker shall be aggregated.

(3) In a workplace that may be subject to increasedogsure to radon, where no
exceedance of the reference level under to subsectwas detected, or where during
repeated measurements, pursuant to subsetition possibility of exceeding the effective
dose value of 0Sv over 12 months was discoverdte theasurement and determination of
the effective dose does not have to be performed, unless

a) there has been a change in
1. working conditions,
2. the organisation or regime of work, or
b) the arrangement of the workplace, including a change in the ventilatiomsyste

(4) In a workplace that may be subject to increased exposure to radon, where a possibility
of exceeding the effective dose value for a worker oiS¥ over 12 months has been
discovered based on repeated measurements, pursuant to sulZdbegomeasuremée and
determination of the effective dose shall be performed every calendar year.

A94

Information on a workplace that may be subject to increased exposure to radon and
submission of such information to the Office

(To A96(3)(c) and (Yof the Atomic Act)

1Q)The data acquired by 88¢1lH sandr datenem definedp ur s u
individual doses for workers in a workplace that may be subject to increased exposure to
radon, shall be kept on file in relation the period of the worker's aotivity, until the
worker reaches or would have reached 75 years of age; however no less than 30 years after
the termination of the work activity.

(2) The data under to subsectibrand information on exceedance of the values defined
i n93(A) and (2) shabe submitted to the Office within one month of its acquisition.

(3) The following information on the workplace that may be subject to increased
exposure to radon shall be submitted to the Office:
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a) the identification details of the person performing the agtiduring which the
workplace is operated,

b) the name and address of the workplace,

c) the type of wor36()lofahe AtpmicpAat,r suant t o A

d) a description of the workplace as well as the organisation, method and regime of work,
ventilation conditonsah t he dur ati on of the workeros

e) a description of the optimisation of radiation protection in the workplace, and

f) where the «condDB7l) af the Alomic Aai ia fulfilledt aodesAription of
measures taken to ensure radmajpowotection and a description of the requirements under
A97(2) of the Atomic Act in the workplace.

(4) The information defined in subsectiBrshall be submitted to the Office for the first
time prior to the commencement of the operation of the workplateridna be subject to an
increased exposure to radon as well as upon any change in such information.

(5) The information defined in subsectiBnshall be kept on file for 30 years after the
termination of the operation of the workplace that may be subject teased exposure to
radon.

A95
Optimisation of radiation protection in a workplace that may be subject to increased
exposure to radon

(To A66(6)(c) of the Atomic Act)

(1) The optimisation of radiation protection in a workplace that maysuigect to
increased exposure to radon shall be executed upon exceedance of the reference level defined
i n93A).

(2) The measures taken to execute the radiation protection optimisation, pursuant to
subsectiori, include in particular

a) a change in the orgamison, method or regime of work, and
b) modification of the workplace that may be subject to increased exposure to radon,
including modification of the ventilation system.

A96

Radonrelated index of a site
(To A98(4) of the Atomic Act)
(1) To determine the raderelated index of a site

a) arepresentative set %Rn concentration measurements in soil air shall be used,

b) gas permeability isubsoilshall be assessed, and

c) the local and genergleologicalcharacteristics affecting the directiondaspeed of radon
movement irsubsoilsoils shall be applied.

(2) The determination of the raderlated index of a site shall be evaluated based on a
combinedevaluation of

a) the statistical characteristics of radon concentration in soil air and
b) gas permeabilityascertained by measurement or assessment based on professional
experience and knowledge.
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(3) The method of the evaluation of results for the determination of the -rethaad
index of a site is specified in Ann@&6 to this implementing decree.

(4) The radorrelated index of a site is low if

a) the detected radon concentration in soil air is lower than
1. 10kBg/m?® for high permeablsulsoil,
2. 20kBg/m® for medium permeable building foundations soil, or
3. 30kBg/m® for low permeablsubsoil, or
b) the numerical value of theadonrelated index of a site determined by measurement is
lower than 10.

(5) The radorrelated index of a site is medium if

a) the detected radon concentration in soil air is
1. higherthan 10kBg/m® and bwerthan 30kBg/m® for high permeablsulsoil,
2. higherthan20kBg/m® and bwerthan 70kBg/m® for medium permeablsubsoil, or
3. higherthan 30kBg/m® and bwer hian 100kBqg/m® for low permeablsulsoil, or
b) the numerical value of the radoelated index of a site determined by measurement is
higherthan 10 anddwer than 35.

(6) The radorrelated index of a site is high if

a) the detected radon concentration in soil afrigherthan
1. 30kBg/m’ for high permeablsubwil,
2. 70kBg/m® for medium permeablsutsoil, or
3. 100kBg/m? for low permeablesutsoil, or
b) the numerical vale of the radonelated index of a site determined by measurement is
higherthan 35.

A97

Protection of individuals against exposure in buildings
(To A66(6)(a)and (b)andA99(5) of the Atomic Act)

(1) The reference level for natural expos inside a building with living or
accommodation rooms is

a) 300Bg/m® for indoor radon concentration in the living or accommodation rooms; this
value applies to the average value related to ventilation that is customary during use, or

by 10Sv/ h f omumisgatal dose egiivalent rate in living or accommodation rooms
at a height of In above the floor and at a distance ofi.from the walls.

(2) The value of the annual average radon concentration in the air, upon the exceedance
of which the owners of buildgs with living or accommodation rooms are obliged to take
measures reducing the level of exposure,d8@Bq/n’.

(3) When the reference level pursuant to subsedtimnexceeded, building owners shall
assess the effectiveness of measures, includingrticylar

a) the rearrangement of manner in which the building is used, including modification of the
ventilation system, or
b) implementing structural or technological remedial measures.
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(4) When following the procedure defined in subsec8phuilding owners shall

a) reasonably apply the procedures for radiation protection optimisation, pursuant to
A66(1)(2)(c) and (5) of the Atomic Acand

b) use information on theosirce of radon and itelevance in given situation and on the
available types of measures to reduae rldon concentration the building, including the
cost of them.

Protection against natural radionuclides in water

A98
(To A100(3)(a) through (c) of the Atomic Act)

(1) The maximum permissible value of radon activity volume concentratiaininking
water for public need and for supplying bottled water to the market is specified in 2nnex
to this implementing decree.

(2) The reference levels of the content of natural radionuclides in drinking water for
public need and for supplying bottlecater to the market is specified in Ann2x to this
implementing decree.

(3) The method and scope of systematic measurement and evaluation of the content of
natural radionuclides in water is specified in An2&xto this implementing decree.

(4) The systematic mearement and evaluation of the content of natural radionuclides in
water shall be executed in water from an underground source and in a mixture of water from
an underground source and surface water

a) for the first time before the commencement of the supplgrinking water for public
need,

b) for the first time before the commencement of the supply of bottled water on the market
in the Czech Republic, and

c) at regular intervals during the supply of drinking water for public need or bottled water
on the market inhe Czech Republic.

(5) The frequency of systematic measurement and evaluation of the content of natural
radionuclides in water is specified in Ann2% to this implementing decree.

(6) Within the framework of systematic measurement and evaluation of the cofitent o
natural radionuclides in water, the determination of an indicative dose shall be executed if the
investigation level of the total alpha activity volume concentration or the total beta activity
volume concentration is exceeded. The investigation levelsecified in Anne®7 to this
implementing decree.

(7) The determination of the indicative dose, pursuant to subsédgtsimll be executed
based on the results of an additional analysis. The procedure for such additional analysis is
specified in AnnexX7 to this implementing decree.

A99
(To A100(3)(a) through (c) of the Atomic Act)

() If the investigation level of the total alpha activity volume concentration is not
exceeded and the exceedance of the investigation level of the totehdbetty volume
concentration is caused only by the presenc®of t he i ndicati 986), dose,
does not have to be determined and its reference level is regarded as not exceeded.
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(2) The systematic measurement of the content of natural radidesien water can be
executed within the scope of the basic analysis if it has been

a) discovered that the reference level of the indicative dose is not exceeded, or
b) if it has been proven that upon exceeding the reference level pursuant to pasdgraph
radiation protection is optimised.

(3) The scope of the basic analysis, pursuant to subseéttisrspecified in Annef7 to
this implementing decree.

(4) If the results oveb consecutive years do not exceed the reference levels defined in
A98(2), the systematic nasurement and evaluation of the content of natural radionuclides in
water shall be further executed only in the case of a change that could affect the content of
natural radionuclides in water, with the exception of water treatment to reduce the content of
natural radionuclides.

(5)Adherence to t he8), &) andk(6)shalibe assessadt t o A

a) for water supplied from the water supply system, at the point where water leaves the tap,

b) for water supply from a water tank, at the point where water léheesater tank,

c) for water transferred into a bottle or container intended for sale, at the point where water
is transferred into the bottle or container, and

d) for water used for the preparation of food in a f@odcessing plant, at the point where
water 5 used in such plant.

(6) Samples of water shall be taken for the systematic measurement and evaluation of the
content of natural radionuclides in water in a manner that is representative in terms of

a) water supplied throughout an entire calendar year and éowliole region supplied with
water, and
b) all produced water transferred into bottles or containers.

A100

Data related to protection against natural radionuclides in water and the submission of
such data to the Office

(To A100(3)(d) ofthe Atomic Act)

(1) Records on results of the measurement of the content of natural radionuclides in water
and other data shall include, in the case of the supply of drinking water for public need, the
following

a) the name or, where applicable, the names, sugndate of birth and residential address,
identification number, if assigned, of the individual who is the water supplier,

b) The trade name, registered office or address of the seat of the organisational entity in the
territory of the Czech Republic, if ebleshed, identification number, if assigned, of the
legal entity who is the water supplier,

c) the name of the water supply system,

d) the identification details of the water source,

e) data on the water source yield and annual volume of water supplied,

f) alist of sipplied municipalities and the number of members of the public supplied,

g) data on water treatment,

hy data on meas ulO&X(c) and (d)sofitlee Mtomid Aat, A

i) data on the place, date and method of sample collection,

j) reports containing the resultssdmple measurement, and
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k) the registration number of the licensee who carries out the measurement.

(2) Records on the results of the measurement of the content of natural radionuclides in
water and other data shall include, in the case of bottled water supplibeg market in the
Czech Repubilic, the following

a) identification details, within the scope defined in subsedi@a) and (b),
1. of the bottled water producer, and
2. the bottled water importer,
b) the marking and type of bottled water,
c) the identification detasl of the water source,
d) the annual production volume or import capacity for bottled water,
e) data on water treatment,
f) data on meas ul0EX(c)and (dsolittee Mtomid Act, A
g) data on the place, date and method of sample collection,
h) reports contaimg the results of sample measurement, and
i) the registration number of the licensee who carries out the measurement.

(3) The data defined in subsectiah&nd 2 shall be retained for a period of 5 years from
the termination of the supply of drinking water fotbfia need or placing bottled water on the
market in the Czech Republic.

(4) The data, pursuant to subsectiband 2, shall be submitted to the Office

a) for the first time prior to the commencement of drinking water supply for public need or
bottled water supplgn the market in the Czech Republic, and
b) every calendar year.

(5) The data, pursuant to subsectiqi) and (j), and subsectidt{g) and (h), may be
submitted to the Offi cH¥2)(h(b)afthe AtemiclActcensee, pu

(6) The data on the terminah of drinking water supply for public need or bottled water
supply on the market in the Czech Republic shall be submitted to the Office immediately.

A101

Optimisation of radiation protection for the supply of drinking water for publi ¢ need or
bottled water supply on the market in the Czech Republic

(To A66(6)(c) of the Atomic Act)

When taking me a $00(R)E)sanddd) of heiAtamic Adt, the shipplier of
water and the importer of bottled water shall take into accouneffieetiveness of such
measures. These measures refer, in particular, to:

a) the selection of a different source of water,

b) in the case of bottled water import, the import of similar bottled water with a lower
natural radionuclide content, or

c) the installatiorof equipment reducing the natural radionuclide content.

A102

Protection against natural radionuclides in building materials
(To A9(2)(j) and s. 101(4)(a) through (c) of the Atomic Act)

AThe 1 ist of buil di92)) ontaet Adomic Ack is spegrilied s1u a n t
Annex 28 to this implementing decree.
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(2) The reference level for building material isnBv per year for the effective dose
received by the representative person from external exposure to gamma radiation when using
a building with living or accommodation rooms, excluding doses received from exposure due
to natural background radiation.

(3) The activity weight concentration index | is a dimensionless quantity given by the
formula

I=ak/3 000Bq.kg" + ar/300Bq kg™ + ar,/200Bq kg*

based on activity weight concentrations expressed in Bftigthe radionuclide$’K,

222Ra and”®Th.

(4) The value of the activity weight concentration index for building materials is 1. Upon
exceeding this value, the reference level pursuant westibn2 is regarded as exceeded.

(5) The systematic measurement and evaluation of the natural radionuclide content in
building materials shall be executed by the determination of the activity weight concentration
index

a) for the first time prior to placing theuilding material on the market, and
b) at least once per calendar year.

(6) The effective dose for the representative person due to the use of building material
from external exposure to gamma radiation shall be determined based on the results of the
measuremenof the activity concentrations ¢fK, ?Ra a®?*Th determined according to
subsectiorb and evaluated by comparison with the reference level dafiredsectior?.

(7) If the building material or part thereof refers to a radioactive substance with an
impaired balance of lortived natural radionuclides released from a workplace containing
material with an increased natural radionuclide content, the determination of the activity
weight concentration index shall be replaced by the measurement defined96(tg(b) of
the Atomic Act. The results of this measurement shall be evaluated by comparison with the
reference level defined in to subsectibiThe effective dose of the representative perhon
to use of théuilding material from externaxposured gammaadiationshallbe determined
from the results othis measurement and evaluated comparison with the reference level
defined in subsectioh

A103

Data related to protection against natural radionuclides in building materal and the
submission of such data to the Office

(To A101(4)(d) of the Atomic Act)

(1) Records on the results of the measurement of the natural radionuclide content in
building materials and other data shall include

a) the name or, where applicable, names, sumadate of birth and residential address of
the place of residence, identification number, if assigned, of the individual who is the
producer or importer of the building material,

b) trade name, registered office or address of the seat of the organisatiihalin the
territory of the Czech Republic, if established, identification number, if assigned, of the
legal entity who is the producer or importer of the building material,

c) designation or type of the building material and raw materials for its produatid data
on its origin,
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e)
f)
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h)
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data on the annual volume of production or import of the building material,

data on the origin of the imported building material,

data characterising the scope and method of use of the building material in structures,
data on thelace, date and method of sample collection,

reports containing the results of sample measurement, and

the registration number of the licensee who carries out the measurement.

(2) The data, pursuant to subsectignshall be retained for at least 5 years frima

termination of the building material supply on the market in the Czech Republic.

a)

b)

(3) The data, pursuant to subsectigrshall be submitted to the Office

for the first time before the building material is placed on the market in the Czech
Republic, and
every calendar year.

(4) The data, pursuant to subsectidg) and (h), can be submitted to the Office via the
censee, 9@)h)63afthenAtomit Act. A

(5) Information on the termination of the building material supply on the market in the

Czech Repubti shall be submitted to the Office without any undue delay.

Title IV
Clearance

A104

Clearance levels for a workplace handling sources of ionising radiation
(To A76(6) of the Atomic Act)
(1) The clearance levels for a workplace handlingrses of ionising radiation are

regarded as exceeded,

a)

b)

c)

in the case of the clearance of an object or solid substance, if

1. in the object or the quantity of solid substance subject to clearance, the sum of the
guotients of the average activity weight concerdret for individual radionuclides
and their clearance levels of the activity weight concentration is greater than 1; the
clearance levels of the activity weight concentration are specified in Ahtexhis
implementing decree, or

2. wherever, over an ared 800cn? on the surface of the object subject to clearance,
surface contamination is greater than the surface activity clearance levels; the
clearance levels for surface activity are specified in Arihéx this implementing
decree,

when discharging wasteaters into surface waters, if the sum of the products of the

average activity volume concentrations for individual released radionuclides and their

maximum conversion factorsyf for intake by ingestion for an adult member of the

public is greater thaf.1mSv/nT; the maximum conversion factog,jrfor intake by

ingestion for an adult member of the public is specified in Arhexthis implementing

decree,

when discharging waste water into the waste water disposal system for public need, if the

sum of he products of the average activity volume concentrations for individual

radionuclides subject to clearance and their conversion fagigfertintake by ingestion

for an adult member of the public is greater thamBv/nT,
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d) when releasing radionuclidesto the atmosphere, if the sum of the products of the
average activity volume concentrations for individual released radionuclides and their
maximum conversion factorsyh for intake by inhalation for an adult member of the
public, according to the Annekto this implementing decree, is greater than®3 v m
the conversion factor;fy for intake by inhalation for an adult member of the public is
specified in Annex3 to this implementing decree,
e) when depositing on a waste dump, if
1. in the object or sali substance subject to clearance the sum of the quotients of the
average activity weight concentrations for individual radionuclides and their
clearance levels of activity weighbncentration is greater than 1, or

2. the ambientdose equivalent ratat a disance of Im from the surface of a waste
dump at the point of deposition at the waste dump is greater th@n®w/ h, and

f) when incinerated in an incineration plant, if
1. the combustion gases released into the atmosphere exceed the clearance levels

pursuanta paragraphl), or
2. the ash that arises from combustion exceeds the clearance levels pursuant to
paragrapka) or e).

(2) The average activity weight concentration pursuant to, subsdd¢apand (e), applies
to every object subject to clearance or quantithaiogeneous solid substance subject to
clearance. The quantity of solid substance subject to clearance is regarded as homogeneous if
the density of the solid substance in no part of its volume differs from its average density by
more than 3@%6, and the aovity weight concentration of the solid substance in no part of the
volume differs from its activity weight concentration by more tha#30

(3) The average activity volume concentration of the quantity of the liquid or gaseous
substance subject to clearanparsuant to subsectidr{b) through (d), shall be determined
from a representative sample of the substance extracted before its release or extracted during
release.

A105

Clearance levels for a workplace that may be subject to incread@xposure to a natural
source of radiation

(To A95(6)(d) of the Atomic Act)

(1) The clearance levels for the clearance of solid materials from a workplace that may be
subject to increased exposure to a natural source of radiation, including their disposal on
waste dumps, clearance foruse, recycling or combustion, are

a) the activity weight concentration of natural radionuclides from the séfied kBa/kg,

b) the activity weight concentration of natural radionuclides from the s&fiels 1kBq/kg,
or

c) the acivity weight concentration o’k 10 kBg/kg.

(2) The clearance levels, pursuant to subsedtioare not regarded as exceeded if the
average activity weight concentration of none of the radionuclides is greater than the value of
the clearance level.

(3) The clearace levels for discharge of waste water into surface water are

a) the average total alpha activity volume concditrain all substances 0Bqg/l and
b) the average total beta activity volume concentration after the deduction of the
contribution of*%K in all substances Bq/!.
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(4) The clearance levels, pursuant to subse@ijoare not regarded as exceeded if the
average alpha activity volume concentration or the average beta activity volume concentration
after the deduction of the contribution UK is not greatethan the value of the clearance
level.

(5) The clearance levels for discharge of waste water into the waste water disposal
system for public need are

a) the average total alpha activity volume concentration in all substan@&zgl5a@nd
b) the average total betactivity volume concentration after the deduction of the
contribution of**K in all substances 10Bq/l.

(6) The clearance levels pursuant to subsed@i@re not regarded as exceeded if the
average alpha activity volume concentration or the average betiéyacdivme concentration
after the deduction of the contribution YK is not greater than the value of the clearance
level.

(7) The average values, pursuant to subsesfior8 and 5, apply to the quantity of
materials subject to clearance in which it is giole to regard the activity weight
concentration or the activity volume concentration as homogeneous.

Title V
Emergency exposure situations

A106

Reference levels for emergency exposure situations
(To A66(6)(a) of the Atomic Act)

Thereference level for the exposure of an individual in an emergency exposure situation
is 100mSv for the sum of the effective dose from external exposure and the committed
effective dose from internal exposure.

A107

Protective measuregor an emergency exposure situation
(To A104(9)(a) of the Atomic Act)

(1) When substantiating and optimising within the framework of decisiaking on the
implementation of protective measures in an emergency exposure situation, the following
shall be takemto account

a) circumstances affecting the feasibility of the protective measures, particularly

population density,

traffic situation,

existence of large settlement units,

time necessary for the preparation of the evacuation of residents, or

the current metwological situation,

b) the magnitude of exposure of individuals which would be averted due to the
implementation of the protective measure, and

c) the consequences of the implemented protective measures.

aEwN e
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(2) Urgent protective measures shall be always implemehtbases absorbed in organs
could exceed, over less than 2 days in any individual, the levels specified in 20htexhis
implementing decree.

(3) A justified urgent protective measure refers to

a) sheltering, if the averted effective dose is greater tham3W over the period of
sheltering lasting no longer than 2 days,

b) stable iodine administration, if
1. internal contamination by radioactive iodine is imminent, and
2. the averted committed equivalent dose in the thyroid gland caused by iodine

radioisotopes is greatéhan 100nSv, or

c) evacuation, if the sum of the effective dose so far received in an emergency exposure
situation when taking into account the effect of the already implemented protective
measures and the effective dose, which could be averted, is gheatd00OmSyv over the
first 7 days.

(4) A justified urgent recovery countermeasure refers to

a) the limitation of the use of food, water and fodder contaminated by radionuclides, if the
averted annual committed effective dose is greater tma8\i, and

b) the reloation of members of the public, if it is not possible to ensure an effective dose for
the members of the public, after their return to the affected territory, of lower than
20 mSv over the followind.2 months.

(5) When deciding on the cancellation of the irmpémted protective measures, exposure
which would occur after the cancellation of the protective measures shall be taken into
account.

(6) The cancellation of protective measure including sheltering, evacuation and
relocation of members of the public is regardes justified if theeffective doseover the
following 12 monthsafter thecancellation of protective measwere lower than 2enSv.

(7) In the case of a concurrent emergency exposure situation and a radiological
emergency after a separate incident, any ipessaiggravation of damage sustained due to
such a radiological emergency as a result of the implementation of a protective measure
within a scope larger than the benefit from the reduction of exposure shall be taken into
account.

Informing an emergency responder of the risk related to the intervention and data on
intervention
A108
(To A104(9)(b) and (c) of the Atomic Act)

(1) An emergency responder whose assignment to the intervention is assumed
beforehand shall receive, within the franoelv of their regular education, general and
regularly updated information on

a) the effects of ionising radiation and the related potential health risks, and
b) the precautions of radiation protection to avert or mitigate exposure.
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(2) The person responsible for agapting the emergency responder shall inform the
emergency person before the intervention about

a) the current radiation situaticandabout evaluation of the effective dose that emergency
worker can obtain during an interventj@md
b) all protective measureghich must be adhered to in the course of the intervention.

(3) An emergency person whose assignment to the intervention is not assumed
beforehand shall receive the information pursuant to subssdtiamd 2within a reasonable
scope. The emergency responddall confirm in writing that they have received such
information.

(4) Person sending an emergency worker to an intervention shall, after completing the
intervention, inform the emergency worker about assessed effective dose which the
emergency worker receivetiiring the intervention.

(5) Emergency responders who are members of the Fire Rescue Service of the Czech
republic, the Police of the Czech Republic or the Army of the Czech Republic shall be
informed, prior to taking or swearing an oath of service, thatinvite framework of their
service they can be assigned to an intervention where the reference levehub\ @@ay be
exceeded.

A109
(To A104(9)(b)through(e) of the Atomic Act)

(1) The consent of the emergency person with their paaticip in the intervention shall
be recorded in writing along with the emergency responder's signature. The consent of the
emergency responder who is a member of the team of the Fire Rescue Service of the Czech
republic, of the Police of the Czech Repuldicthe Army of the Czech Republic is regarded
as given upon taking or swearing an oath of service.

(2) Personal protective equipment and aids for emergency responderasshalich as
possible lowesurface and internal contamination of such persons.

(3) Thelistof emergency responders and thle8 recor
and subsectiofh shall be retained by the delegating person for a period of 10 years as of the
completion of the intervention.

(4) Records on monitoring and the evaluation of the madaiof exposure received by
the emergency responder shall be retained by the delegating person for a period of 30 years as
of the completion of the intervention.

(5) Identification details of the emergency responder and the dose received by them shall
be subnitted by the delegating person to the Office immediately upon the completion of the
intervention.

A110
Procedures for the optimisation of measures to manage lasting exposure resulting from
an emergency exposure situation

(To A66(6)a) and(c) of the Atomic Act)

(1) When optimising measures to be taken to manage lasting exposure resulting from an
emergency exposure situation, the following shall be taken into account in the existing
exposure situation
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a) external exposure due to environmew@htamination, and
b) internal exposure due to the intake of contaminated food or contaminated water.

(2) Reference level for management of lasting exposure resulting from an emergency
exposure situation is 20 mSv in 12 month as a maximum

(3) Measure for lasting gposure management at administration of a contaminated area
resulted from an emergency exposure situation shall comprise

a) delineation of theontaminated areas by their contamination extent
b) restriction of individuad mmovement

c) determination of conditionf®r crop and livestock production

d) determination of conditions for consumption in a contaminated area
e) conditions for decontamination in a contaminated area and

f) conditions for storage and treatment of contaminated waste

(4) Unless more accurate information e duration of stay in buildings and in the field
is known, it shall be understood that the representative person sp@dds hburs per
calendar year inside buildings.

(5) When optimising measures to be taken to manage lasting exposure resulting from the
radioactive contamination of the food chain, the following shall be taken into account

a) the level of contamination of items of the food chain, and
b) the representation of the contaminated items of the food chain among the food purchases
of the representative Eon.

PART THREE
SECURITY OF RADIOACT IVE SOURCES

A111

Procedures for the security of radioactive sources
(To A164(2) of the Atomic Act)
(1) The licensee shall provide for leveBlsecurity of a radioactive source by

a) specifying informatio relevant to the security of a radioactive source and by providing
for the protection of such information against misuse, and
b) by taking measures to detect and restrict unauthorised access to radioactive sources and
respond thereto, particularly
1. by prevening unauthorised relocation, where a radioactive source from security level
1 is concerned, and
2. by reducing the likelihood of unauthorised relocation to the minimum attainable
level, where a radioactive source from security level 2 or 3 is concerned.

(2) Secumng a radioactive source from security categories 1 to 3 shall involve

a) a system for the detection of unauthorised access to a radioactive source from security
categories 1 to 3, which shall provide for
1. the detection of unauthorised relocation of a radieactource from security level 3,
2. the detection of any attempted unauthorised access to a radioactive source from
security levels 1 and 2,
3. the detection of any attempted unauthorised access to a radioactive source from
security level 1 by an unauthoriseti@oyee of the licensee, and
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4. obtaining information necessary for the immediate evaluation of the detected
unauthorised access,

a system of barriers to restrict relocation of a radioactive source, which shall provide for

1. areduction in the likelihood of uathorised relocation of a radioactive source from
security level 3,

2. areduction in the likelihood of unauthorised relocation of a radioactive source from
security level 2 to the minimum attainable level, and

3. sufficient restriction to be able to start artemvention and prevent unauthorised
relocation of a radioactive source from security level 1, and

a system of response to unauthorised access, which shall include

1. taking measures in the event of unauthorised relocation of a radioactive source from
securitylevel 3,

2. taking measures to prevent unauthorised relocation of a radioactive source from
security level 2 in due timer itsinterrupton, and

3. immediate intervention to prevent unauthorised relocation of a radioactive source
and ensure sufficient humanwsll as material resources for such an intervention for
a radioactive source from security level 1.

A112

Elements of the security system
(To A164(2) of the Atomic Act)

The elements which the security system for a radioactive schatierelude are

technical means and organisational measures obviously making access to a radioactive
source more difficult and therefore discouraging an unauthorised individual from
misconduct,

technical means and organisational measures providing foredhy detection of
unauthorised access to a radioactive source,

mechanical and other barriers extending as much as possible the time necessary for
unauthorised relocation of a radioactive source,

organisational measures ensuring a response to unauthadseds to a radioactive
source, and

rules for work with individuals, information and technical means aimed at securing a
radioactive source.

A113

Security plan
(To A24(7) of the Atomic Act)

The security plan shall include

a descriptn of the radioactive source, its categorisation and a description of the method

of its use,

a description of the place of use and deposition of the radioactive source, its environment
and its location in buildings and on premises,

the location of the buiings and premises in respect of places open to the public,

the objectives of the security plan for the buildings and premises, taking into account the
following

1. special conditions and hazards, and
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2. procedures to prevent undesirable consequences of unktsul

a description of measures taken to secure the radioactive source, including

control of access to the radioactive source,

the detection of unauthorised access to the radioactive source,

the restriction of unauthorised access to the radioactive source

intervention in the event of unauthorised access to the radioactive source,

methods of communication between the persons who evaluate outputs from the

security system and the persons performing the intervention, and

6. the assessment of the effectivenesthefmeasures pursuant to paragrapbs

a description of administrative measures taken to secure the radioactive source, including

1. the rights and duties of workers,

2. standard and extraordinary operations with the radioactive source, maintenance and
repais of the technical means restricting access to the radioactive source and
providing for the early detection of unauthorised access to the radioactive source,

3. the method of ensuring the protection of information relevant to the radioactive
source security,

4. the methods of controlling access to the radioactive source, and

5. personnel training methods, and

a description of measures to be taken if the threat becomes aggravated.

arwnE

A114

Protection of information relevant to radioactive source seatity
(To A164(2) of the Atomic Act)
(1) The information relevant to radioactive source security refers to

data on radioactive sources and their location,

the planned modes of transport and their route,

data included in the security plan,

data on the securityystem,

data on safeguarding,

data on administrative measures within the framework of the radioactive source security,
and

data on the intervention preventing unauthorised relocation of a radioactive source from
security level 1.

(2) The information, pursuarnb subsectiorl, may be provided by the licensee only to

those persons who need to be aware of said information in order to be able to carry out the
activity entrusted to them, and only within the scope necessary for such performance.

(3) The licensee shall agpint an individual responsible for providing for the

safeguarding of the radioactive source and the coordination of activities within the framework
of the radioactive source security.

(4) The licensee shall ensure that the individual participating in thgusafding of the

radioactive source and the individual independently accessing the radioactive source from
security level 1 are selected and continuously assessed with respect to the security risk that
such a person may represent.
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PART FOUR
FINAL PROVISIONS

A115
Notification

This implementing decree was notified in accordance with Directive 2BW§/1535 of
the European Parliament and of the Council 8edptembeR015 laying down a procedure for
the provision of information in the figlof technical regulations and of rules on Information
Society services.

A116

Transitional provision

(1) The longterm stability test performeg u r s u a27(f)(a)(6)p aftér the entry into
force of this implementing decree, on a simgerce of ionising radiation

a) a dental intraoral xay device on which the previous letgrm stability test was
performed in 2015, shall be performed within 24 months of thisteryg stability test,

b) a dental panoramic-say device, manufactured beforé(® on which the previous long
term stability test was performed in 2016, shall be performed within 24 months of the
previous longterm stability test

c) a dental panoramic-ray device, manufactured before 206hall be performed within 12
months of the m@vious longterm stability test,

d) a dental panoramic-say device, manufactured between 208nd 2011, shall be
performed within 24 months of the previous lelegm stability test, or

e) a veterinary xay device manufactured before B)8hall be performed wiin 24 months
of the previous longerm stability test.

(2) The requirements imposed on sources of ionising radiation used for medical exposure
provided for in

a) A76(a), 0)(3) and (4) andd)(3),(4) and (6) shall be applied to those sources of ionising
radiaton installed after the entry into force of this implementing decree, and

b) A76(b)(5) and €)(7) shall be applied to those sources of ionising radiation installed after
1 February2018.

(3) The requirements imposed on sources of ionising radiation used farahexiposure
provided for in

a) A77(1Xa)3), (b)(7), (c)(6), (dB) through (6)and (2)shall be applied to those sources of
ionising radiation installed after the entry into force of this implementing decree, and

b) A77(1lXa)(4) shall be applied to those soes of ionising radiation installed afte
1 February2018 and

c) A77(1)(a)® and (b)(8)shall be applied to those sources of ionising radiation installed
after 1 April 2012.

(4) An emergency worker, who is a member of #iee Rescue Service of the Czech
Repuliic, the Police of the Czech Republic, or the Army of the Czech Republic before the
effectiveday of this decree is considered to be informed onkeme ani ng of t he
from theeffectiveday of this decree.

A
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(5) A consent of an emergency workby (4)i n t he meaning of t he
considered to be granted by making a promise or taking anbeédre the effective day of
this decree.

A117
Entry into force
This implementing decree shall enter into force daduary?2017, with he exception of
a) A75 ( 4) (bhand @ ( 2) 7&INW)(4)And(6) and(d)(1) and (2), which shall

enter into force on Eebruary2018, and
b) A77(1Xa)@), which shall enter into force onJanuary2021.

Chairwoman:

Il ng. Dr8bovsg, Ph.D., v. r.
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Annex 1 to Implementing Decree No. 422/2016oll.

D-values for selected radionuclides and their multiples

Radionuclide D['Tvg(l;]Je Radionuclide D['Tvgtl;]je Radionuclide D[.'FVS(;L]IE
H-3 2.10 V-49 2.10 As-76 2.10"
Be-7 1.10 Cr-51 2.10 As-77 8.1¢

Be-10 3.10 Mn-52 2.10° Se75 2.10"
c-11 6.10° Mn-53 UL Se79 2.10
C-14 5.10 Mn-54 8. 107 Br-76 3.10°
N-13 6.10° Mn-56 4.10° Br-77 2.10"
F-18 6. 10° Fe52* 2.10° Br-82 3.10°
Na-22 3.10° Fe55 8.1C Kr-81 3.10
Na-24 2.10° Fe59 6. 10° Kr-85 3.10
Mg-28 2.10° Fe60* 6. 107 Kr-85m 5.10*
Al-26 3.10° Co-55* 3.10° Kr-87 9.10°
Si-31 1. 10 Co-56 2.10° Rb-81 1.10*
Si-32* 7.10 Co-57 7.10" Rb-83 1.10*
P-32 1. 10 Co-58 7.10° Rb-84 7.10°
P-33 2.10 Co-58m* 7.10° Rb-86 7.10"
S35 6. 10 Co-60 3.10° Rb-87 uL
Cl-36 2.10 Ni-59 1.10 Sr-82 6. 10°
Cl-38 5. 107 Ni-63 6. 10 Sr-85 1.10*
Ar-37 UL Ni-65 1.10" Sr-85m* 1.10*
Ar-39 3.10 Cu-64 3.10" Sr-87m 2.10"
Ar-41 5. 107 Cu-67 7.10" Sr-89 2.10
K-40 UL Zn-65 1.10" Sr-90* 1. 10
K-42 2.10" Zn-69 3.10 Sr-91* 6. 10°
K-43 7.10° Zn-69m* 2.10" Sr-92* 4.10°
Ca41 UL Ga67 5.10" Y-87* 9.10°
Ca45 1.10° Ga68 7.10° Y-88 3.10°
Ca47* 6. 107 Ga72 3.10° Y-90 5.1¢
Sc44 3.10° Ge-68* 7.10° Y-91 8.1¢
Sc46 3.10° Ge71 1.10 Y-91m* 1.10*
Sc47 7.10" Ge77* 6. 107 Y-92 2.10"
Sc48 2.10° As-72 4.107 Y-93 6.10"
Ti-44* 3.10° As-73 4.10 Zr-88* 2.10°
V-48 2. 10° As-74 9.10° Zr-93* uL
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adionuclide i} adionuclide ) adionuclide '
Radionuclid [?T"é‘(;‘fe Radionuclid [}T"é‘(';]le Radionuclid D[TVS(;‘]Je
Zr-95* 4.10° In-111 2.10t Xe-127 3.10t
Zr-97* 4.10° In-113m 3.10t Xe-131m 1.10
Nb-93m 3.10 In-114m 8.10t Xe-133 3.10
Nb-94 4.10° In-115m 4.10t Xe-135 3.10t
Nb-95 9.10% Sn113* 3.10t Cs129 3.10t
Nb-97 1.10% Sn117m 5.10t Cs131 2.10
Mo-93* 3.10 Sn119m 7.10 Cs132 1.10%
Mo-99* 3.10t Sn121m* 7.10 Cs134 4.10%
Tc-95m 1.10% Sn123 7.10 Cs-134m* 4.10%
Tc-96 3.10% Sn125 1.10% Cs135 uL
Tc-96m* 3.10% Sn126* 3.102 Cs136 3.102
Tc-97 uL Sh-122 1.10t Cs137* 1.10t
Tc-97m 4.10 Sh124 4.102 Ba-131* 2.10t
Tc-98 5. 102 Sh-125* 2.10t Ba-133 2.10t
Tc-99 3.10 Sh-126 2.102 Ba-133m 3.10t
Tc-99m 7.10t Te121 1.10t Ba-140* 3.102
Ru97 3.10t Te-121m* 1.10t La-137 2.10
Ru-103* 1.10% Te-123m 6.10" La-140 3.102
Ru-105* 8.102 Te-125m 1.1¢ Ce-139 6.10t
Ru-106* 3.10% Te-127 1.1¢ Cel41 1.1¢
Rh-99 1.10t Te-127m* 3.10 Ce143* 3.10%
Rh-101 3.10t Te-129 1.10 Ce144* 9.10t
Rh-102 3.102 Te-129m* 1.10 Pr-142 1.1¢
Rh-102m 1.10t Te-131m* 4.102 Pr143 3.10
Rh-103m 9.1C¢ Te-132* 3.102 Nd-147* 6.10%
Rh-105 9.10t 1-123 5.10% Nd-149* 2.10t
Pd103* 9.10 1-124 6.102 Pm143 2.10t
Pd107 uL [-125 2.10t Pm144 4.10%
Pd109 2.10 1-126 1.10t Pm145 1.10
Ag-105 1.10" 1-129 uL Pm147 4.10
Ag-108m 4.10° 1-131 2.10" Pm148m 3.10%
Ag-110m 2.10° 1-132 3.10° Pm149 6. 10
Ag-111 2.1 1-133 1.10" Pm151 2.10"
Cd-109 2. 10 1-134 3.10° Sm145* 4.1¢
Cd-113m 4,10 1-135 4.10° Sm147 uL
Cd-115* 2.10* Xe-122 6.10° Sm151 5.10
Cd-115m 3.1@ Xe-123* 9.10° Sm153 2.10
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. . D-value . . D-value . . D-value
Radionuclide Radionuclide Radionuclide
[TBa] [TBa] [TBa]
Ew147 2.10" Hf-182* 5.10% Hg-195m* 2.10*
Eu148 3.10% Tal78a 7.10% Hg-197 2.10
Ew149 2.10 Tal79 6. 10 Hg-197m* 7.10*
Eu150b 2.10 Ta182 6.10% Hg-203 3.10*
Eu-150a 5.102 W-178 9.10t TI-200 5.102
Ew152 6.102 W-181 5.10 TI-201 1.1¢
Eu152m 2.10t W-185 1.1¢ TI-202 2.10t
Eu154 6.102 W-187 1.10% TI-204 2.10
Ew155 2.10 W-188* 1.1¢ Pb-201* 9.102
Eu156 5.102 Re-184 8.102 Pb-202* 2.10t
Gd-146* 3.102 Re-184m* 7.102 Pb-203 2.10t
Gd-148 4.10* Re-186 4.10 Pb-205 uL
Gd-153 1.10 Re-187 uL Pb-210* 3.10t
Gd-159 2.10 Re-188 1.1¢ Pb-212* 5.102
Tb-157 1.10¢ Re-189 1.1¢ Bi-205 4.10%
Tb-158 9.102 0Os185 1.10t Bi-206 2.102
Tb-160 6.102 0Os191 2.10 Bi-207 5.102
Dy-159 6. 10 Os191m* 1.10 Bi-210* 8.10
Dy-165 3.10 0s193 1.10 Bi-210m 3.10*
Dy-166* 1.10 0s194* 7.10" Bi-212* 5.10%
Ho-166 2.10 Ir-189 1.10 Po-210 6.102
Ho-166m 4.10° Ir-190 5.102 At-211 5.10%
Er-169 2.1C Ir-192 8.102 Rn-222 4.10%
Er-171 2.10% Ir-194 7.10% Ra223* 1.10t
Tm-167 6.10% P+188* 4.102 Ra224* 5.102
Tm-170 2.10 Pt191 3.10t Ra225* 1.10t
Tm-171 3.1¢ Pt193 3.1¢ Ra226* 4.102
Yb-169 3.10t Pt193m 1.10 Ra228* 3.10°
Yb-175 2.10 Pt195m 2.10 Ac-225 9.10?
Lu-172 4.10° Pt+197 4.10 Ac-227* 4.10%
Lu-173 9.10t Pt+197m* 9.10% Ac-228 3.10°
Lu-174 8.10t Au-193 6.10% Th-227* 8.10°
Lu-174m* 6.10* Au-194 7.10% Th-228* 4.10°
Lu-177 2.10 Au-195 2.10 Th-229* 1.102
Hf-172* 4.10? Au-198 2.10% Th-230* 7.10°
Hf-175 2.10* Au-199 9.10% Th-231 1.10
Hf-181 1.10" Hg-194* 7.10° Th-232* UL
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Radionuclide D['Tvé‘(lqllje Radionuclide ID[—TVS(;l]Je
Th-234* 2.10 Cm-244 5.10°
Pa230* 1.10* Cm-245 9.10°
Pa231* 6.10° Cm-246 2.10"

Pa233 4.10" Cm-247 1.10°
U-230* 4.10° Cm-248 5.10°
U-232* 6.10° Bk-247 8.10°
U-233 7.10° Bk-249 1.10
U-234* 1.10" Cf-248* 1.10*
U-235* 8.10° Cf-249 1.10*
U-236 2.10" Cf-250 1.10"
U-238* uL Cf-251 1.10"
Unatural uL Cf-252 2.10°
Ubepleted UL Cf-253 4.10"
Uknriched 1620% 8.10" Cf-254 3.10*
Uknriched 20% a 239Pu/9Bel) 6.10°
VQ;; 8'1325 241Am/9Bef) 6.10°
Np-235 1.1
Np-236b* 7.10°
Np-236a 8.10"
Np-237* 7.10%
Np-239 5.10"
Pu-236 1.10"
Pu-237 2.10
Pu-238 6.10°
Pu-239 6.10°
Pu-240 6.10°
Pu-241* 3.1¢
Pu-242 7.10%
Pu-244* 3.10*
Am-241 6.10°
Am-242m* 3.10!
Am-243* 2.10"
Am-244 9.10°
Cm-240 3.10!
Cm-241* 1.10"
Cm-242 4.10?
Cm-243 2.10"
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Legend:

6 U L @nlimited amount

6 *- éhe daughter radionuclide contributes significantly to the total dose within the scope of the scenario under
consideration

(%) - activity is the activity of the radionuclide emitting alpha radiation

0 a éhort halflife

0 b- fbng halflife
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Annex 2 to DecreeNo. 422/2016Coll.

Radiation weighting factors, tissue weighting factors, quality factors

Radiation weighting factors

Type of radiation Radiation wve;/|ght|ng factor
R
photons 1
electrons and muons 1
protons and charged pions 2
alpha patrticles, fission fragments, heavy ions 20
E.< 1 Mev -t
neutrons: the following " — 2o+ la’zgr :_.E:_ -
continuous neutron energy 1 Me®E,OO050 Me 5.0+ 17 Ug—'“%‘t
functions: } ETEITTTN)
En>50 MeV 254305 & -

Legend:

E, T neutron energy

Tissue weighting factors

Tissue weighting factor
Organ/tissue
Wi

Bone marrow (red) 0,12
Large intestine 0,12
Lungs 0,12
Stomach 0,12
Mammary gland 0,12
Other tissues (*) 0,12
Gonads 0,08
Bladder 0,04
Oephagus 0,04
Liver 0,04
Thyroid gland 0,04
Bone surface 0,01
Brain 0,01
Salivary glands 0,01
Skin 0,01

Explanations

(*) The w for the remainder tissues (0,12) applies to the arithmetic mean dose of the 13 organs and tissues for
each sex listed tb@w. Remainder tissige adrenals, extrathoradiegion, gall bladder, heart, kidneys, lymphatic
nodes, muscle, oral mucosa, pancreas, prostatage ofmale), small intestine, spleen, thymus, uterus/cervix

(in case of female)

Quality factors Q

Linear ener gy transfer L Quality factor Q (L)

less than 10 1
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10 to 100

0.32.L7%7

more tharl00

300.L7%°
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Annex3toDecreeNa . . / éSb.
Conversion factors

Conversion factors for the conversion of the specific activity of radioactive noble ges
to the effective dose for a radiation worker and an adult individual from the population

Nuclide T, C‘[’;‘VV?S/';;‘:‘;;‘”

Ar-37 35.02d 4.1.10"
Ar-39 269y 1.1.10"
Ar-41 1.827h 5.3.10°
Kr-74 11.50 min 4.5.10°
Kr-76 14.8 h 1.6.10°
Kr-77 74.7 min 3.9.10°
Kr-79 35.04 h 9.7.10%
Kr-81 210.000 y 2.1.10"
Kr-81m 13s 4.8.10"
Kr-83m 1.83h 2.1.10"%
Kr-85 10.72y 2.2.10"
Kr-85m 4.48 h 5.9.10%
Kr-87 76.3 min 3.4.10°
Kr-88 2.84h 8.4.10°
Xe-120 40 min 1.5.10°
Xe-121 40.1 min 7.5.10°
Xe-122 20.1h 1.9.10%
Xe-123 2.08 h 2.4.10°
Xe-125 17.0h 9.3.10%
Xe-127 36.41d 9.7.10%
Xe-129m 8.0d 8.1.10"
Xe-131m 11.9d 3.2.10"
Xe-133 5.245d 1.2.10%
Xe-133m 2.188d 1.1.10%
Xe-135m 9.09 h 1.6.10°
Xe-135 15.29 min 9.6.10"

Xe-138 14.17 min 4.7.10°
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The type of absorption in the digestive tract for various chemical substances and

compounds
Element Chemical substance, compound fq
hydrogen tritiated water (used as a fluid) 1.00
organically bound tritim 1.00
beryllium all compounds 0.005
carbon marked organic compounds 1.00
fluorine all compounds 1.00
sodium all compounds 1.00
magnesium all compounds 0.50
aluminium all compounds 0.01
silicon all compounds 0.01
phosphorus all compounds 0.80
sulphur inorganic compounds 0.80
elemental sulphur 0.10
organic sulphur compounds (in foods) 1.00
chlorine all compounds 1.00
potassium all compounds 1.00
calcium all compounds 0.30
scandium all compounds 0.0001
titanium all compounds 0.01
vanadium all compounds 0.01
chromium hexavalent chromium compounds 0.10
trivalent chromium compounds 0.01
manganese all compounds 0.10
iron all compounds 0.10
cobalt all unspecified compounds 0.10
nickel all compounds 0.05
copper all compounds 0.50
zinc all compounds 0.50
gallium all compounds 0.001
germanium all compounds 1.00
arsenic all compounds 0.50
selenium all unspecified compounds 0.80
elemental selenium and selenates 0.05
bromine all compounds 1.00
rubidium all compounds 1.00
strontium all unspecified compounds 0.30
strontium titanate (SrTig) 0.01
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Element Chemical substance, compound fq
yttrium all compounds 0.0001
zirconium all compounds 0.002
niobium all compounds 0.01
molybdenum all unspecified compounds 0.80
molybdenum trisulphide 0.05
technetium all compounds 0.80
ruthenium all compounds 0.05
rhodium all compounds 0.05
palladium all compounds 0.005
silver all compounds 0.05
cadmium all inorganic compounds 0.05
indium all compounds 0.02
tin all compounds 0.02
antimony all compounds 0.10
tellurium all compouuls 0.30
iodine all compounds 1.00
caesium all compounds 1.00
barium all compounds 0.10
lanthanum all compounds 0.0005
cerium all compounds 0.0005
praseodymium all compounds 0.0005
neodymium all compounds 0.0005
promethium all compounds 0.0005
samaium all compounds 0.0005
europium all compounds 0.0005
gadolinium all compounds 0.0005
terbium all compounds 0.0005
dysprosium all compounds 0.0005
holmium all compounds 0.0005
erbium all compounds 0.0005
thulium all compounds 0.0005
ytterbium all compounds 0.0005
lutetium all compounds 0.0005
hafnium all compounds 0.002
tantalum all compounds 0.001
wolfram all unspecified compounds 0.30
wolframic acid 0.01
rhenium all compounds 0.80
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Element Chemical substance, compound fq
osmium all compounds 0.01
iridium all compounds 0.01
platinum all compounds 0.01
gold all compounds 0.10
mercury all inorganic compounds 0.02
methyl mercury 1.00
all unspecified organic compounds 0.40
thallium all compounds 1.00
lead all compounds 0.20
bismuth all compounds 0.05
polonium all compound 0.10
astatine all compounds 1.00
francium all compounds 1.00
radium all compounds 0.20
actinium all compounds 0.0005
thorium all unspecified compounds 0.0005
oxides and hydroxides 0.0002
protactinium all compounds 0.0005
uranium all unspecifieccompounds 0.02
most quadrivalent uranium compounds, e.g,UdB0;, UF, 0.002
neptunium all compounds 0.0005
plutonium all unspecified compounds 0.0005
nitrates 0.0001
insoluble oxides 0.00001
americium all compounds 0.0005
curium all compounds 0.0005
berkelium all compounds 0.0005
californium all compounds 0.0005
einsteinium all compounds 0.0005
fermium all compounds 0.0005
mendelevium all compounds 0.0005

Legend:

Absorption in the digestive tract is expressed by the coefficient f, dbasiicg in model calculations the

fraction that is transferred to body fluids in the digestive tract.

Values of the coefficient;fare used to calculate the conversion factors for intake via ingestion by a radiation

worker.
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Element Chemical substance, compound type | f;
beryllium all unspecified compounds M 0.005
oxides, halides, and nitrates S 0.005
fluorine determined by the compounding cation F 1.00
determined by the compoundiogtion M 1.00
determined by the compounding cation S 1.00
sodium all compounds F 1.00
magnesium all unspecified compounds F 0.50
oxides, hydroxides, carbides, halides, and nitrates M 0.50
aluminium all unspecified compounds F 0.01
oxides, hydoxides, carbides, halides, nitrates, and metallic aluminii M 0.01
silicon all unspecified compounds F 0.01
oxides, hydroxides, carbides, and nitrates M 0.01
aluminosilicate glass aerosol S 0.01
phosphorus all unspecified compounds F 0.80
phosphats: determined by the compounding cation M 0.80
sulphur sulphides and sulphates: determined by the compounding cation | F 0.80
elementary sulphur; sulphides and sulphates: determined bjM 0.80
compounding cation
chlorine determined by the compoundiogtion F 1.00
determined by the compounding cation M 1.00
potassium all compounds F 1.00
calcium all compounds M 0.30
scandium all compounds S 0.0001
titanium all unspecified compounds F 0.01
oxides, hydroxides, carbides, halides, and nitrates M 0.01
strontium titanate (SrTig) S 0.01
vanadium all unspecified compounds F 0.01
oxides, hydroxides, carbides, and halides M 0.01
chromium all unspecified compounds F 0.10
halides and nitrates M |0.10
oxides and hydroxides S 0.10
manganese all ungecified compounds F 0.10
oxides, hydroxides, halides, and nitrates M 0.10
iron all unspecified compounds F 0.10
oxides, hydroxides, and halides M 0.10
cobalt all unspecified compounds M 0.10
oxides, hydroxides, halides, and nitrates S 0.05
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Element Chemical substance, compound type | f;
nickel all unspecified compounds F 0.05
oxides, hydroxides, and carbides M 0.05
copper all unspecified inorganic compounds F 0.50
sulphides, halides, and nitrates M 0.50
oxides and hydroxides S 0.50
zinc all compounds S 0.50
gallium all unspecified compunds F 0.001
oxides, hydroxides, carbides, halides, and nitrates M 0.001
germanium all unspecified compounds F 1.00
oxides, sulphides, and halides M 1.00
arsenic all compounds M 0.50
selenium all unspecified inorganic compounds F 0.80
elemental slenium, oxides, hydroxides, and carbides M 0.80
bromine determined by the compounding cation F 1.00
determined by the compounding cation M 1.00
rubidium all compounds F 1.00
strontium all unspecified compounds F 0.30
strontium titanate (SrTig) S 0.01
yttrium all unspecified compounds M 0.0001
oxides and hydroxides S 0.0001
zirconium all unspecified compounds F 0.002
oxides, hydroxides, halides, and nitrates M 0.002
zirconium carbide S 0.002
niobium all unspecified compounds M 0.01
oxidesand hydroxides S 0.01
molybdenum all unspecified compounds F 0.80
molybdenum sulphide, oxides, and hydroxides S 0.05
technetium all unspecified compounds F 0.80
oxides, hydroxides, halides, and nitrates M 0.80
ruthenium all unspecified compounds F 0.05
halides M 0.05
oxides and hydroxides S 0.05
rhodium all unspecified compounds F 0.05
halides M 0.05
oxides and hydroxides S 0.05
palladium all unspecified compounds F 0.005
halides and nitrates M 0.005
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Element Chemical substance, compound type | f;
oxides and hydroxides 0.005
silver all unspecified compounds and metallic silver F 0.05
nitrates and sulphites M 0.05
oxides, hydroxides, and carbides S 0.05
cadmium all unspecified compounds F 0.05
sulphides, halides, and nitrates M 0.05
oxides and hydroxides S 0.05
indium all unspecified compounds F 0.02
oxides, hydroxides, halides, and nitrates M 0.02
tin all unspecified compounds F 0.02
stannic phosphate, sulphides, oxides, hydroxides, halides, and nitf M 0.02
antimony all unspecified compounds F 0.10
oxides, hydoxides, halides, sulphides, sulphates, and nitrates M 0.01
tellurium all unspecified compounds F 0.30
oxides, hydroxides, and nitrates M 0.30
iodine all compounds F 1.00
caesium all compounds F 1.00
barium all compounds F 0.10
lanthanum all unspedied compounds F 0.0005
oxides and hydroxides M 0.0005
cerium all unspecified compounds M 0.0005
oxides, hydroxides, and fluoride S 0.0005
praseodymium | all unspecified compounds M 0.0005
oxides, hydroxides, carbides, and fluorides S 0.0005
neodymum all unspecified compounds M 0.0005
oxides, hydroxides, carbides, and fluorides S 0.0005
promethium all unspecified compounds M 0.0005
oxides, hydroxides, carbides, and fluorides S 0.0005
samarium all compounds M 0.0005
europium all compounds M 0.0005
gadolinium all unspecified compounds F 0.0005
oxides, hydroxides, and fluoride M 0.0005
terbium all compounds M 0.0005
dysprosium all compounds M 0.0005
holmium all unspecified compounds M 0.0005
erbium all compounds M 0.0005
thulium all compainds M 0.0005
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Element Chemical substance, compound type | f;
ytterbium all unspecified compounds M ]0.0005
oxides, hydroxides, and fluoride S 0.0005
lutetium all unspecified compounds M ]0.0005
oxides, hydroxides, and fluoride S 0.0005
hafnium all unspecified compounds F 0.002
oxides, hydroxideshalides, carbides, and nitrates M ]0.002
tantalum all unspecified compounds M ]0.001
elemental tantalum oxides, hydroxides, halides, carbides, nitrate| S 0.001
nitrides
wolfram all compounds F 0.30
rhenium all unspecified compounds F 0.80
oxides, hydroxides, halides, and nitrates M 0.80
osmium all unspecified compounds F 0.01
halides and nitrates M 0.01
oxides and hydroxides S 0.01
iridium all unspecified compounds F 0.01
metal iridium, halides, and nitrates M 0.01
oxides and hydroxide S 0.01
platinum all compounds F 0.01
gold all unspecified compounds F 0.10
halides and nitrates M 0.10
oxides and hydroxides S 0.10
mercury sulphates F 0.02
oxides, hydroxides, halides, nitrates, and sulphites M 0.02
all organic compounds F 0.40
thallium all compounds F 1.00
lead all compounds F 0.20
bismuth bismuth nitrate F 0.05
all unspecified compounds M 0.05
polonium all unspecified compounds F 0.10
oxides, hydroxides, and nitrates M 0.10
astatine determined by the compounding icait F 1.00
determined by the compounding cation M 1.00
francium all compounds F 1.00
radium all compounds M 0.20
actinium all unspecified compounds F 0.0005
halides and nitrates M 0.0005
oxides and hydroxides S 0.0005
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Element Chemical substance, compound type | f;
thorium all unspecified compunds M 0.0005
oxides and hydroxides S 0.0002
protactinium all unspecified compounds M 0.0005
oxides and hydroxides S 0.0005
uranium most hexavalent compounds, e.g.lJEO,F and UQ(NOs)» F 0.02
poorly soluble compounds, e.g. LIOUF, UCI, and most othel M 0.02
hexavalent compounds
highly insoluble compounds, e.g. Yénd U0g S 0.002
neptunium all compounds M 0.0005
plutonium all unspecified compounds M 0.0005
insoluble oxides S 0.00001
americium all compounds M 0.0005
curium all compounds M 0.0005
berkelium all compounds M 0.0005
californium all compounds M 0.0005
einsteinium all compounds M 0.0005
fermium all compounds M 0.0005
mendelevium all compounds M 0.0005
Legend:

Absorption in the lungs is represented by type F, M, oh&@acterising in model calculations the rate at which a
substance passes from the lungs to body fluid§ (&st, M - medium, S- slow), and the coefficient, f
characterising the fraction that passes from the lungs into the digestive tract.

Values of thecoefficient f are used to calculate the conversion factors for intake via inhalation by a radiation
worker.
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Conversion factors h, for intake via inhalation of radioactive aerosols and g for
intake via ingestion by a radiation worker

Element Inhalation Ingestion
nuclide T Tl on darma :hinhl[szzj]: 5| " [SCi/rEq]
hydrogen
H-3 (tritiated 12.35y 1 1.8.101
water)
pound it 1| 4220
beryllium
Be-7 53.3d M | 0005 | 4.8.10" | 4.310" | 0.005 | 2.8.10"
S | 0.005 | 5.2.10" 4.6.10"
Be-10 1.6x1C0y M | 0.005 | 9.1.10° 6.7.10° 0.005 | 1.1.10°
S | 0.005 | 3.2.10° 1.9.10°
carbon
c-11 20.38 min 1 2.4.10"
C-14 5730y 1 5.8.10"
fluorine
F-18 109.77 min | F 1 3.0.10" 5.4.10" 1 4.9.10"
M 1 5.7.10" 8.9.10"
S 1 6.0.10" 9.3.10"
sodium
Na-22 2.602y F 1 1.3.10° 2.0.10° 1 3.2.10°
Na-24 15.00 h F 1 2.9.10" 5.3.10% 1 4.3.10%
magnesium
Mg-28 20.91h F 0.5 6.4.10° 1.1.10° 0.5 2.2.10°
M 0.5 1.2.10° 1.7.10°
aluminium
Al-26 7.16.1Gy F 0.01 1.1.108 1.4.108 0.01 3.5.10°
M 0.01 1.8.10° 1.2.10°
silicon
Si-31 157.3 min F 0.01 2.9.10" 5.1.10" 0.01 1.6.10%
M 0.01 7.5.10" 1.1.10™%
S 0.01 8.0.10" 1.1.10%
Si-32 450y F 0.01 3.2.10° 3.7.10° 0.01 5.6.10%
M 0.01 1.5.10° 9.6.10°
S 0.01 1.1.10 5.5.10°
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
phosphorus
P-32 14.29d F 0.8 8.0.10" 1.1.10° 0.8 2.4.10°
M 0.8 3.2.10° 2.9.10°
P-33 25.4d F 0.8 9.6.10" 1.4.10" 0.8 2.4.10%
M 0.8 1.4.10° 1.3.10°
sulphur
S35 inorg. 87.44 d F 0.8 5.3.10" 8.0.10" 0.8 1.4.10%
M 0.8 1.3.10° 1.1.10° 0.1 1.9.10%
S35 org. 1 7.7.10%°
chlorine
Cl-36 3.01 x1Cy F 1 3.4.10% 4.9.10% 1 9.3.10%
M 1 6.9.10° 5.1.10°
Cl-38 37.21 min F 1 2.7.10" 4.6.10" 1 1.2.10%
M 1 4.7.10" 7.3.10"
CI-39 55.6 min F 1 2.7.10" 4.8.10" 1 8.5.10"
M 1 4.8.10" 7.6.10"
potassium
K-40 1.28 x 18y F 1 2.1.10° 3.0.10° 1 6.2.10°
K-42 12.36 h F 1 1.3.10%° 2.0.10% 1 4.3.10%
K-43 22.6 h F 1 1.5.10% 2.6.10" 1 2.5.10"
K-44 22.13 min F 1 2.1.10" 3.7.10" 1 8.4.10"
K-45 20 min F 1 1.6.10" 2.8.10" 1 5.4.10"
calcium
Ca4l 1.4x 16y M 0.3 1.7.10% 1.9.10% 0.3 2.9.10%
Ca45 163 d 0.3 2.7.10° 2.3.10° 0.3 7.6.10%
Ca47 4.53d M 0.3 1.8.10° 2.1.10° 0.3 1.6.10°
scandium
Sc43 3.891h S |1.0.10° | 1.2.10% 1.8.10"° | 1.0.10* | 1.9.10"
Sc44 3.927h S |1.0.10° | 1.9.10% 3.0.10"° | 1.0.10" | 3.5.10"
Sc44m 58.6 h S |1.010"| 15.10° 2.0.10° | 1.0.10° | 2.4.10°
Sc46 83.83d S | 1.010°| 6.4.10° 48.10° | 1.0.10* | 1.5.10°
Sc47 3.351d S |1.0.10° | 7.0.10% 7.3.10"° | 1.0.10" | 5.4.10"
Sc48 43.7 h S |1.010°| 1.1.10° 1.6.10° | 1.0.10° | 1.7.10°
Sc49 57.4 min S | 1.0.10° | 4.1.10" 6.1.10" | 1.0.10" | 8.2.10"
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
titanium
Ti-44 473y F 0.01 6.1.10° 7.2.10° 0.01 5.8.10°
M 0.01 4.0.10° 2.7.10°
S 0.01 1.2.10 6.2.10°
Ti-45 3.08 h F 0.01 | 4.6.10" 8.3.10" 0.01 1.5.10%
M 0.01 9.1.10" 1.4.10"
S 0.01 9.6.10" 1.5.10%
vanadium
V-47 32.6 min F 0.01 1.9.10" 3.2.10" 0.01 6.3.10"
M 0.01 3.1.10" 5.0.10"
V-48 16.238 d F 0.01 1.1.10° 1.7.10° 0.01 2.0.10°
M 0.01 2.3.10° 2.7.10°
V-49 330d F 0.01 2.1.10" 2.6.10" 0.01 1.8.10"
M 0.01 3.2.10" 2.3.10"
chromium
Cr-48 22.96 h F 0.1 1.0.10%° 1.7.10% 0.1 2.0.10"
M 0.1 2.0.10" 2.3.10% 0.01 2.0.10"
S 0.1 2.2.10% 2.5.10"
Cr-49 42.09 min F 0.1 2.0.10" 3.5.10" 0.1 6.1.10"
M 0.1 3.5.10" 5.6.10" 0.01 6.1.10"
S 0.1 3.7.10" 5.9.10"
Cr-51 27.704d F 0.1 2.1.10" 3.0.10" 0.1 3.8.10"
M 0.1 3.1.10" 3.4.10" 0.01 3.7.10"
S 0.1 3.6.10" 3.6.10"
manganese
Mn-51 46.2 min F 0.1 2.4.10" 4.2.10" 0.1 9.3.10"
M 0.1 4.3.10" 6.8.10"
Mn-52 5.591d F 0.1 9.9.10" 1.6.10° 0.1 1.8.10°
M 0.1 1.4.10° 1.8.10°
Mn-52m 21.1 min F 0.1 2.0.10" 3.5.10™ 0.1 6.9.10"
M 0.1 3.0.10" 5.0.10"
Mn-53 3.7x16y F 0.1 2.9.10" 3.6.10" 0.1 3.0.10"
M 0.1 5.2.10" 3.6.10"
Mn-54 312.5d F 0.1 8.7.10" 1.1.10° 0.1 7.1.10%
M 0.1 1.5.10° 1.2.10°
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
Mn-56 2.5785h F 0.1 6.9.10" 1.2.10% 0.1 2.5.10%
M 0.1 1.3.10% 2.0.10"
iron
Fe52 8.275h F 0.1 4.1.10% 6.9.10" 0.1 1.4.10°
M 0.1 6.3.10" 9.5.10"
Fe55 2.7y F 0.1 7.7.10%° 9.2.10% 0.1 3.3.10%
M 0.1 3.7.10% 3.3.10"
Fe59 44.529 d F 0.1 2.2.10° 3.0.10° 0.1 1.8.10°
M 0.1 3.5.10° 3.2.10°
Fe60 1x1Cy F 0.1 2.8.10 3.3.10° 0.1 1.1.10°
M 0.1 1.3.10° 1.2.10
cobalt
Co-55 17.54 h M 0.1 5.1.10% 7.8.10% 0.1 1.0.10°
S 0.05 5.5.10" 8.3.10% 0.05 1.1.10°
Co-56 78.76 d M 0.1 4.6.10° 4.0.10° 0.1 2.5.10°
S 0.05 6.3.10° 4.9.10° 0.05 2.3.10°
Co-57 270.9d M 0.1 5.2.10% 3.9.10% 0.1 2.1.10%
S 0.05 9.4.10" 6.0.10" 0.05 1.9.10%
Co-58 70.80d M 0.1 1.5.10° 1.4.10° 0.1 7.4.10%
S 0.05 2.0.10° 1.7.10° 0.05 7.0.10%
Co-58m 9.15h M 0.1 1.3.10" 1.5.10" 0.1 2.4.10"
S 0.05 1.6.10" 1.7.10" 0.05 2.4.10"
Co-60 5271y M 0.1 9.6.10° 7.1.10° 0.1 3.4.10°
S 0.05 2.9.10° 1.7.10° 0.05 2.5.10°
Co-60m 1047 min | M 0.1 1.1.10% 1.2.10" 0.1 1.7.10%
S 0.05 1.3.10" 1.2.10" 0.05 1.7.10%
Co61 1.65h M 0.1 4.8.10" 7.1.10" 0.1 7.4.10"
S 0.05 5.1.10" 7.5.10" 0.05 7.4.10"
Co-62m 13.91min | M 0.1 2.1.10" 3.6.10" 0.1 4.7.10"
S 0.05 2.2.10" 3.7.10" 0.05 | 4.7.10"
nickel
Ni-56 6.10 d F 0.05 5.1.10" 7.9.10% 0.05 8.6.10™
M 0.05 8.6.10™ 9.6.10%
Ni-57 36.08 h F 0.05 2.8.10" 5.0.10% 0.05 8.7.10"
M 0.05 5.1.10" 7.6.10"
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
Ni-59 75x1dy F 0.05 1.8.10% 2.2.10% 0.05 6.3.10"
M 0.05 1.3.10% 9.4.10"
Ni-63 96y F 0.05 4.4.10" 5.2.10% 0.05 1.5.10%
M 0.05 | 4.4.10% 3.1.10%
Ni-65 2.520h F 0.05 | 4.4.10" 7.5.10" 0.05 1.8.10%°
M 0.05 8.7.10" 1.3.10%
Ni-66 54.6 h F 0.05 | 4.5.10% 7.6.10" 0.05 3.0.10°
M 0.05 1.6.10° 1.9.10°
copper
Cu-60 23.2 min F 0.5 2.4.10" 4.4.10" 0.5 7.0.10"
M 0.5 3.5.10" 6.0.10"
S 0.5 3.6.10" 6.2.10"
Cu-61 3.408 h F 0.5 4.0.10" 7.3.10" 0.5 1.2.10%
M 0.5 7.610" 1.2.10%
S 0.5 8.0.10" 1.2.10%
Cu-64 12.701 h F 0.5 3.8.10" 6.8.10" 0.5 1.2.10%
M 0.5 1.1.10% 1.5.10%
S 0.5 1.2.10% 1.5.10%
Cu-67 61.86 h F 0.5 1.1.10% 1.8.10% 0.5 3.4.10%
M 0.5 5.2.10" 5.3.10%
S 0.5 5.8.10" 5.8.10™
zinc
Zn-62 9.26 h S 0.5 4.7.10% 6.6.10™ 0.5 9.4.10"
Zn-63 38.1 min S 0.5 3.8.10" 6.1.10" 0.5 7.9.10"
Zn-65 243.9d S 0.5 2.9.10° 2.8.10° 0.5 3.9.10°
Zn-69 57 min S 0.5 2.8.10" 4.3.10" 0.5 3.1.10"
Zn-69m 13.76 h S 0.5 2.6.10" 3.3.10% 0.5 3.3.10"
Zn-71m 3.92h S 0.5 1.6.10" 2.4.10" 0.5 2.4.10%
Zn-72 46.5 h S 0.5 1.2.10° 1.5.10° 0.5 1.4.10°
gallium
Ga65 15.2 min F | 0001 | 1.2.10" 2.0.10* | 0.001 | 3.7.10"
M | 0.001 | 1.8.10" 2.9.10"
Ga66 9.40 h F | 0001 | 2.7.10% 4.7.10° | 0.001 | 1.2.10°
M | 0.001 | 4.6.10" 7.1.10%
Ga67 78.26 h F | 0001 | 6.8.10" 1.1.10"° | 0.001 | 1.9.10%
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Element Inhalation Ingestion
nuclide Ti ti}p fy -~ :hinhl[sgzjlz . f, [SC‘/Eq]
M | 0.001 | 2.3.10" 2.8.10"
Ga68 68.0 min F | 0001 | 28.10" 4.9.10" | 0.001 | 1.0.10%
M | 0.001 | 5.1.10" 8.1.10"
Ga70 21.15 min F | 0.001 | 9.3.10" 1.6.10" | 0.001 | 3.1.10"
M | 0.001 | 1.6.10" 2.6.10"
Ga72 14.1h F | 0.001 | 3.1.10% 5.6.10° | 0.001 | 1.1.10°
M | 0.001 | 5.5.10" 8.4.10"
Ga73 4.91h F | 0001 | 5.8.10" 1.010"° | 0.001 | 2.6.10"
M | 0.001 | 1.5.10" 2.0.10"
germanium
Ge66 2.27h F 1 5.7.10" 9.9.10" 1 1.0.10%°
M 1 9.2.10" 1.3.10%
Ge67 18.7 min F 1 1.6.10" 2.8.10" 1 6.5.10"
M 1 2.6.10" 4.2.10"
Ge68 288 d F 1 5.4.10" 8.3.10% 1 1.3.10°
M 1 1.3.10° 7.9.10°
Ge-69 39.05h F 1 1.4.10% 2.5.10" 1 2.4.10%
M 1 2.9.10" 3.7.10%
Ge71 11.8d F 1 5.0.10" 7.8.10" 1 1.2.10"
M 1 1.0.10" 1.1.10"
Ge75 82.78 min F 1 1.6.10" 2.7.10" 1 46.10"
M 1 3.7.10" 5.4.10"
Ge77 11.30 h F 1 1.5.10% 2.5.10" 1 3.3.10"
M 1 3.6.10" 4.5.10"
Ge78 87 min F 1 4.8.10" 8.1.10" 1 1.2.10%
M 1 9.7.10" 1.4.10"
arsenic
As-69 15.2 min M 0.5 2.2.10" 3.5.10" 05 5.7.10"
As-70 52.6 min M 0.5 7.2.10" 1.2.10% 0.5 1.3.10%°
As-71 64.8 h M 0.5 4.0.10" 5.0.10™ 0.5 4.6.10"
As-72 26.0 h M 0.5 9.2.10" 1.3.10° 0.5 1.8.10°
As-73 80.30d M 0.5 9.3.10" 6.5.10" 0.5 2.6.10"
As-74 17.76 d M 0.5 2.1.10° 1.8.10° 0.5 1.3.10°
As-76 26.32h M 0.5 7.4.10% 9.2.10% 0.5 1.6.10°
As-77 38.8h M 0.5 3.8.10" 4.2.10% 0.5 4.0.10%
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
As-78 90.7 min M 0.5 9.2.10" 1.4.10" 0.5 2.1.10%
selenium
Se70 41.0 min F 0.8 4.5.10" 8.2.10" 0.8 1.210%°
M 0.8 7.3.10" 1.2.10% 0.05 1.4.10%
Se73 7.15h F 0.8 8.6.10" 1.5.10% 0.8 2.1.10%
M 0.8 1.6.10" 2.4.10" 0.05 3.9.10%
Se73m 39 min F 0.8 9.9.10" 1.7.10" 0.8 2.8.10"
M 0.8 1.8.10" 2.7.10" 0.05 | 4.1.10"
Se75 119.8d F 0.8 1.0.10° 1.4.10° 0.8 2.6.10°
M 0.8 1.4.10° 1.7.10° 0.05 | 4.1.10%
Se79 65000 y F 0.8 1.2.10° 1.6.10° 0.8 2.9.10°
M 0.8 2.9.10° 3.1.10° 0.05 3.9.10%
Ses1 18.5 min F 0.8 8.6.10" 1.4.10" 0.8 2.7.10"
M 0.8 1.5.10" 24.10" 0.05 2.7.10"
Se81m 57.25 min F 0.8 1.7.10" 3.0.10" 0.8 5.3.10"
M 0.8 4.7.10" 6.8.10" 0.05 5.9.10"
Se83 22.5 min F 0.8 1.9.10" 3.4.10" 0.8 4.7.10"
M 0.8 3.3.10" 5.3.10" 0.05 5.1.10"
bromine
Br-74 25.3 min F 1 2.8.10" 5.0.10" 1 8.4.10"
M 1 4.1.10" 6.8.10"
Br-74m 41.5 min F 1 4.2.10" 7.5.10" 1 1.4.10"
M 1 6.5.10" 1.1.10%
Br-75 98 min F 1 3.1.10" 5.6.10" 1 7.9.10"
M 1 5.5.10" 8.5.10"
Br-76 16.2 h F 1 2.6.10" 4.5.10" 1 4.6.10"
M 1 4.2.10% 5.8.10™
Br-77 56 h F 1 6.7.10" 1.2.10% 1 9.6.10"
M 1 8.7.10" 1.3.10%
Br-80 17.4 min F 1 6.3.10" 1.1.10" 1 3.1.10"
M 1 1.0.10" 1.7.10"
Br-80m 4.42 h F 1 3.5.10" 5.8.10" 1 1.1.10%
M 1 7.6.10" 1.0.10%
Br-82 35.30h F 1 3.7.10% 6.4.10" 1 5.4.10%
M 1 6.4.10" 8.8.10"
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
Br-83 2.39h F 1 1.7.10" 2.9.10" 1 4.3.10"
M 1 4.8.10" 6.7.10"
Br-84 31.80 min F 1 2.3.10" 4.0.10" 1 8.8.10"
M 1 3.9.0™" 6.2.10"
rubidium
Rb-79 22.9 min F 1 1.7.10" 3.0.10" 1 5.0.10"
Rb-81 4.58 h F 1 3.7.10" 6.8.10" 1 5.4.10"
Rb-81m 32 min F 1 7.3.10" 1.3.10" 1 9.7.10"
Rb-82m 6.2 h F 1 1.2.10% 2.2.10" 1 1.3.10%°
Rb-83 86.2d F 1 7.1.10" 1.0.10° 1 1.9.10°
Rb-84 32.77d F 1 1.1.10° 1.5.10° 1 2.8.10°
Rb-86 18.66 d F 1 9.6.10" 1.3.10° 1 2.8.10°
Rb-87 4.7 x 16°%y F 1 5.1.10% 7.6.10% 1 1.5.10°
Rb-88 17.8 min F 1 1.7.10" 2.8.10" 1 9.0.10"
Rb-89 15.2 min F 1 1.410" 2.5.10" 1 4.7.10"
strontium
Sr-80 100 min F 0.3 7.6.10" 1.3.10% 0.3 3.4.10%
S 0.01 1.4.10% 2.1.10% 0.01 3.5.10"
Sr-81 25.5 min F 0.3 2.2.10" 3.9.10" 0.3 7.7.10"
S 0.01 3.8.10" 6.1.10" 0.01 7.8.10"
Sr-82 25.0d F 0.3 2.2.10° 3.3.10° 0.3 6.1.10°
S 0.01 1.0.10° 7.7.10° 0.01 6.0.10°
Sr-83 32.4h F 0.3 1.7.10% 3.0.10% 0.3 4.9.10%
S 0.01 3.4.10% 4.9.10% 0.01 5.8.10"
Sr-85 64.84d F 0.3 3.9.10" 5.6.10™ 0.3 5.6.10"
S 0.01 7.7.10% 6.4.10" 0.01 3.3.10"
Sr-85m 69.5 min F 0.3 3.1.10" 5.6.10" 0.3 6.1.10"
S 0.01 | 4.5.10" 7.4.10" 0.01 6.1.10"
Sr-87m 2.805h F 0.3 1.2.10" 2.2.10" 0.3 3.0.10"
S 0.01 2.2.10" 3.5.10" 0.01 3.3.10"
Sr-89 50.5d F 0.3 1.0.10° 1.4.10° 0.3 2.6.10°
S 0.01 7.5.10° 5.6.10° 0.01 2.3.10°
Sr-90 29.12y F 0.3 2.4.10° 3.0.10° 0.3 2.8.10°
S 0.01 1.5.10 7.7.10° 0.01 2.7.10°
Sr91 9.5h F 0.3 1.7.10% 2.9.10% 0.3 6.5.10"
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Element Inhalation Ingestion
hinn [SV/BQ] _
nuclide Ti yp fy inh f, h'}g
€ dama = 1 dama= 5 [SV q]
S 0.01 4.1.10% 5.7.10% 0.01 7.6.10%
Sr92 2.71h F 0.3 1.1.10% 1.8.10% 0.3 4.3.10'°
S 0.01 2.3.10% 3.4.10% 0.01 4.9.10'°
yttrium
Y-86 14.74 h M | 1.0.10* | 4.8.10" 8.0.10*° | 1.0.10* | 9.6.10"
S | 1.0.10* | 4.9.10% 8.1.10%
Y-86m 48 min M | 1.0.10* | 2.9.10" 48.10"* | 1.0.10" | 5.6.10"
S | 1.0.10* | 3.0.10" 4.9.10"
Y-87 80.3 h M | 1.0.10* | 3.8.10" 5.2.10° | 1.0.10* | 5.5.10"
S | 1.0.10* | 4.0.10% 5.3.10%
Y-88 106.64 d M | 1.0.10* | 3.9.10° 3.3.10° | 1.0.10* | 1.3.10°
S | 1.010*| 4.1.10° 3.0.10°
Y-90 64.0 h M | 1.0.10* | 1.4.10° 1.6.10° | 1.0.10* | 2.7.10°
S | 1.010*| 1.5.10° 1.7.10°
Y-90m 3.19h M | 1.0.10* | 9.6.10" 1.3.10%° | 1.0.10* | 1.7.10%
S | 1.0.10*| 1.0.10% 1.3.10%
Y-91 58.51 d M | 1.0.10* | 6.7.10° 5.2.10° | 1.0.10* | 2.4.10°
S | 1.0.10*| 8.4.10° 6.1.10°
Y-91m 49.71 min M | 1.0.10* | 1.0.10" 1.4.10" | 1.0.10* | 1.1.10%
S | 1.010*| 1.1.10% 1.5.10"
Y-92 3.54h M | 1.0.10* | 1.9.10' 2.7.10° | 1.0.10* | 4.9.10"
S | 1.0.10*| 2.0.10% 2.8.10%
Y-93 10.1 h M | 1.010*| 4.1.10% 57.10° | 1.0.10* | 1.2.10°
S | 1.010*| 4.3.10% 6.0.10%
Y-94 19.1 min M | 1.0.10* | 2.8.10" 4.4.10" | 1.010" | 8.1.10%"
S | 1.0.10*| 2.9.10% 4.6.10"
Y-95 10.7 min M | 1.0.10* | 1.6.10" 2.5.10" | 1.0.10* | 4.6.10"
S | 1.010*| 1.7.10% 2.6.10"
zirconium
Zr-86 16.5h F 0.002 | 3.0.10% 5.2.10% 0.002 | 8.6.10%
M 0.002 | 4.3.10% 6.8.10%
S 0.002 | 4.5.10% 7.0.10%
Zr-88 83.4d F 0.002 3.5.10° 4.1.10° 0.002 | 3.3.10%
M 0.002 2.5.10° 1.7.10°
S 0.002 3.3.10° 1.8.10°
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Element Inhalation Ingestion
nuclide Ti ti}p fy dama=hinh1[5\(/j/a8n:]= . f, [SC‘/Eq]
Zr-89 78.43h F | 0002 | 3.1.10% 5.2.10° | 0.002 | 7.9.10"
M | 0.002 | 5.3.10" 7.2.10"
S | 0.002 | 5.5.10% 7.5.10"

Zr-93 1.53x 16y F | 0.002 | 25.10° 2.9.10° 0.002 | 2.8.10%
M | 0.002 | 9.6.10° 6.6.10°
S | o.0@ 3.1.10° 1.7.10°

Zr-95 63.98d F | 0002 | 25.10° 3.0.10° 0.002 | 8.8.10"
M | 0.002 | 4.5.10° 3.6.10°
S | 0.002 | 55.10° 4.2.10°

Zr-97 16.90 h F | 0002 | 4.2.10° 7.4.10° | 0.002 | 2.1.10°
M | 0.002 | 9.4.10" 1.3.10°
S | 0.002 | 1.0.10° 1.4.10°

niobium

Nb-88 14.3 min M 0.01 2.9.10" 4.8.10" 0.01 6.3.10"
S 0.01 3.0.10" 5.0.10"

Nb-89 122 min M 0.01 1.2.10% 1.8.10% 0.01 3.0.10"
S 0.01 1.3.10%° 1.9.10%

Nb-89m 66 min M 0.01 7.1.10" 1.1.10% 0.01 1.4.10%
S 0.01 7.4.10" 1.2.10%

Nb-90 14.60 h M 0.01 6.6.10" 1.0.10° 0.01 1.2.10°
S 0.01 6.9.10" 1.1.10°

Nb-93m 136y M 0.01 4.6.10" 2.9.10% 0.01 1.2.10%
S 0.01 1.6.10° 8.6.10™

Nb-94 2.03x1dy | M 0.01 1.0.108 7.2.10° 0.01 1.7.10°
S 0.01 4.5.10° 2.5.10°

Nb-95 35.15d M 0.01 1.4.10° 1.3.10° 0.01 5.8.10"
S 0.01 1.6.10° 1.3.10°

Nb-95m 86.6 h M 0.01 7.6.10" 7.7.10" 0.01 5.6.10"
S 0.01 8.5.10" 8.5.10™

Nb-96 23.35h M 0.01 6.5.10" 9.7.10% 0.01 1.1.10°
S 0.01 6.8.10™ 1.0.10°

Nb-97 72.1 min M 0.01 | 4.4.10" 6.9.10" 0.01 6.8.10"
S 0.01 | 4.7.10" 7.2.10"

Nb-98m 51.5 min M 0.01 5.9.10" 9.6.10" 0.01 1.1.10%
S 0.01 6.1.10" 9.9.10"
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
molybdenum
Mo-90 5.67 h F 0.8 1.7.10% 2.9.10" 0.8 3.1.10%
S 0.05 3.7.10% 5.6.10™ 0.05 6.2.10%
Mo-93 35x10y F 0.8 1.0.10° 1.4.10° 0.8 2.6.10°
S 0.05 2.2.10° 1.2.10° 0.05 2.0.10%
Mo-93m 6.85 h F 0.8 1.0.10%° 1.9.10% 0.8 1.6.10"
S 0.05 1.810%° 3.0.10% 0.05 2.8.10%
Mo-99 66.0 h F 0.8 2.3.10% 3.6.10" 0.8 7.4.10%
S 0.05 9.7.10% 1.1.10° 0.05 1.2.10°
Mo-101 14.62 min F 0.8 1.5.10" 2.7.10" 0.8 4.2.10"
S 0.05 2.7.10" 4.5.10" 0.05 | 4.2.10"
technetium
Tc-93 2.75h F 0.8 3.4.10" 6.2.10" 0.8 4.9.10"
M 0.8 3.6.10" 6.5.10"
Tc-93m 43.5 min F 0.8 1.5.10" 2.6.10" 0.8 2.4.10"
M 0.8 1.7.10" 3.1.10"
Tc-94 293 min F 0.8 1.2.10% 2.1.10% 0.8 1.8.10%
M 0.8 1.3.10%° 2.2.10%
Tc-94m 52 min F 0.8 4.3.10" 6.9.10" 0.8 1.1.10%
M 0.8 4.9.10" 8.0.10"
Tc-95 20.0 h F 0.8 1.0.10%° 1.8.10% 0.8 1.6.10%
M 0.8 1.0.10%° 1.8.10%
Tc-95m 61d F 0.8 3.1.10" 4.8.10" 0.8 6.2.10"
M 0.8 8.7.10% 8.6.10™
Tc-96 4.28d F 0.8 6.0.10" 9.8.10% 0.8 1.1.10°
M 0.8 7.1.10% 1.0.10°
Tc-96m 51.5 min F 0.8 6.5.10" 1.1.10" 0.8 1.3.10"
M 0.8 7.7.10% 1.1.10"
Tc-97 26x10y F 0.8 4.5.10" 7.2.10" 0.8 8.3.10"
M 0.8 2.1.10% 1.6.10"
Tc-97m 87d F 0.8 2.8.10" 4.0.10% 0.8 6.6.10"
M 0.8 3.1.10° 2.7.10°
Tc-98 42x16y F 0.8 1.0.10° 1.5.10° 0.8 2.3.10°
M 0.8 8.1.10° 6.1.10°
Tc-99 2.13x 10y F 0.8 2.9.10% 4.0.10% 0.8 7.8.10%
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Element Inhalation Ingestion
hinn [SV/BQ] _
nuclide Ti yp fq m i ing
c Jama= 1 |dama= 5 [Sv/Bd]
M 0.8 3.9.10° 3.2.10°
Tc-99m 6.02 h F 0.8 1.2.10" 2.0.10" 0.8 2.2.10"
M 0.8 1.9.10" 2.9.10"
Tc-101 14.2 min F 0.8 8.7.10% 1.5.10" 0.8 1.9.10"
M 0.8 1.3.10% 2.1.10"
Tc-104 18.2 min F 0.8 2.4.10" 3.9.10" 0.8 8.1.10"
M 0.8 3.0.10" 4.810"1
ruthenium
Ru-94 51.8 min F 0.05 2.7.10" 4.9.10" 0.05 9.4.10"
M 0.05 4.4.10" 7.2.10"
S 0.05 4.6.10" 7.4.10"
Ru-97 2.9d F 0.05 6.7.10" 1.2.10% 0.05 1.5.10%
M 0.05 1.1.10% 1.6.10%
S 0.05 1.1.10% 1.6.10%
Ru-103 39.28 d F 0.05 4.9.10'° 6.8.10% 0.05 7.3.10%
M 0.05 2.3.10° 1.9.10°
S 0.05 2.8.10° 2.2.10°
Ru-105 4.44 h F 0.05 7.1.10% 1.3.10% 0.05 2.6.10%
M 0.05 1.7.10% 2.4.10%
S 0.05 1.8.10% 2.5.10%
Ru-106 368.2d F 0.05 8.0.10° 9.8.10° 0.05 7.0.10°
M 0.05 2.6.10° 1.7.108
S 0.05 6.2.10° 3.5.10°
rhodium
Rh-99 16d F 0.05 3.3.10% 4.9.10% 0.05 5.1.10%
M 0.05 7.3.10% 8.2.10%
S 0.05 8.3.10% 8.9.10%
Rh-99m 4.7h F 0.05 3.0.10% 5.7.10" 0.05 6.6.10"
M 0.05 4.1.10" 7.2.10"
S 0.05 4.3.10" 7.3.10"
Rh-100 2.08h F 0.05 2.8.10% 5.1.10% 0.05 7.1.10%
M 0.05 3.6.10% 6.2.10%
S 0.05 3.7.10% 6.3.10%
Rh-101 32y F 0.05 1.4.10° 1.7.10° 0.05 5.5.10%
M 0.05 2.2.10° 1.7.10°
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Element Inhalation Ingestion

nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
S 0.05 5.0.10° 3.1.10°

Rh-101m 4.34d F 0.05 1.0.10%° 1.7.10% 0.05 2.2.10%
M 0.05 2.0.10% 2.5.10"
S 0.05 2.1.10% 2.7.10"

Rh-102m 29y F 0.05 7.3.10° 8.9.10° 0.05 2.6.10°
M 0.05 6.5.10° 5.0.10°
S 0.05 1.6.10° 9.0.10°

Rh-102 207 d F 0.05 1.5.10° 1.9.10° 0.05 1.2.10°
M 0.05 3.8.10° 2.7.10°
S 0.05 6.7.10° 4.2.10°

Rh-103m 56.12 min F 0.05 8.6.10" 1.2.10" 0.05 3.8.10"
M 0.05 2.3.10" 2.4.10"
S 0.05 2.5.10" 2.5.10"

Rh-105 35.36 h F 0.05 8.7.10" 1.5.10% 0.05 3.7.10%
M 0.05 3.1.10% 4.1.10%
S 0.05 3.4.10% 4.4.10%

Rh-106m 132 min F 0.05 7.0.10" 1.3.10% 0.05 1.6.10"
M 0.05 1.1.10% 1.8.10%
S 0.05 1.2.10% 1.9.10%

Rh-107 21.7 min F 0.05 9.6.10" 1.6.10" 0.05 2.4.10"
M 0.05 1.7.10" 2.7.10"
S 0.05 1.7.10" 2.8.10"

palladium

Pd-100 3.63d F | 0.005 | 4.9.10"° 7.6.10° | 0.005 | 9.4.10"
M | 0.005 | 7.9.10% 9.5.10"
S | 0.005 | 8.3.10% 9.7.10%

Pd-101 8.27 h F | 0005 | 4.2.10" 7.5.10" | 0.005 | 9.4.10"
M | 0.005 | 6.2.10" 9.8.10"
S | 0.005 | 6.4.10" 1.0.10%

Pd-103 16.96 d F | 0.005 | 9.0.10" 1.2.10"° | 0.005 | 1.9.10%
M | 0.005 | 3.5.10" 3.0.10™
S | 0.005 | 4.0.10% 2.9.10%

Pd-107 6.5x 10y F | 0.005 | 2.6.10" 3.3.10" | 0.005 | 3.7.10"
M | 0.005 | 8.0.10" 5.2.10"
S | 0.005 | 5.5.10% 2.9.10%
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping

e dama= 1 |dama= 5 [Sv/Bq]

Pd-109 13.427 h F | 0005 | 1.2.10" 2.1.10° | 0.005 | 5.5.10"
M | 0.005 | 3.4.10" 47.10%
S | 0.005 | 3.6.10% 5.0.10"

silver

Ag-102 12.9 min F 0.05 1.4.10" 2.4.10" 0.05 4.0.10"
M 0.05 1.8.10" 3.2.10"
S 0.05 1.9.10" 3.2.10"

Ag-103 65.7 min F 0.05 1.6.10" 2.8.10" 0.05 4.3.10"
M 0.05 2.7.10" 4.3.10"
S 0.05 2.8.10" 4.5.10"

Ag-104 69.2 min F 0.05 3.0.10" 5.7.10" 0.05 6.0.10"
M 0.05 3.9.10" 6.9.10"
S 0.05 | 4.0.10" 7.1.10"

Ag-104m 33.5 min F 0.05 1.7.10" 3.1.10" 0.05 5.4.10"
M 0.05 2.6.10" 440"
S 0.05 2.7.10" 4.5.10"

Ag-105 41.0d F 0.05 5.4.10% 8.0.10% 0.05 4.7.10%
M 0.05 6.9.10" 7.0.10%
S 0.05 7.8.10" 7.3.10"

Ag-106 23.96 min F 0.05 9.8.10" 1.7.10" 0.05 3.2.10"
M 0.05 1.6.10" 2.6.10"
S 0.05 1.6.10" 2.7.10"

Ag-106m 8.41d F 0.05 1.1.10° 1.6.10° 0.05 1.5.10°
M 0.05 1.1.10° 1.5.10°
S 0.05 1.1.10° 1.4.10°

Ag-108m 127y F 0.05 6.1.10° 7.3.10° 0.05 2.3.10°
M 0.05 7.0.10° 5.2.10°
S 0.05 3.5.10° 1.9.10°

Ag-110m 249.9d F 0.05 5.5.10° 6.7.10° 0.05 2.8.10°
M 0.05 7.2.10° 5.9.10°
S 0.05 1.2.10° 7.3.10°

Ag-111 7.45d F 0.05 | 4.1.10" 5.7.10" 0.05 1.3.10°
M 0.05 1.5.10° 1.5.10°
S 0.05 1.7.10° 1.6.10°

Ag-112 3.12h F 0.05 8.2.10" 1.4.10% 0.05 | 4.3.10"
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
M 0.05 1.7.10% 2.5.10"
S 0.05 1.8.10% 2.6.10"
Ag-115 20.0 min F 0.05 1.6.10" 2.6.10" 0.05 6.0.10"
M 0.05 2.8.10" 4.3.10"
S 0.05 3.0.10" 4.4.10"
cadmium
Cd-104 57.7 min F 0.05 2.7.10" 5.0.10" 0.05 5.8.10"
M 0.05 3.6.10" 6.2.10"
S 0.05 3.7.10" 6.3.10"
Cd-107 6.49 h F 0.05 2.3.10" 4.2.10" 0.05 6.2.10"
M 0.05 8.1.10" 1.0.10%
S 0.05 8.7.10" 1.1.10%
Cd-109 464 d F 0.05 8.1.10° 9.6.10° 0.05 2.0.10°
M 0.05 6.2.10° 5.1.10°
S 0.05 5.8.10° 4.4.10°
Cd-113 9.3x10%y F 0.05 1.2.10° 1.4.10° 0.05 2.5.10°
M 0.05 5.3.10° 4.3.10°
S 0.05 2.5.10° 2.1.10°
Cd-113m 13.6y F 0.05 1.1.10 1.3.10 0.05 2.3.10°
M 0.05 5.0.10° 4.0.10°
S 0.05 3.0.10° 2.4.10°
Cd-115 53.46 h F 0.05 3.7.10% 5.4.10" 0.05 1.4.10°
M 0.05 9.7.10% 1.2.10°
S 0.05 1.1.10° 1.3.10°
Cd-115m 44.6d F 0.05 5.3.10° 6.4.10° 0.05 3.3.10°
M 0.05 5.9.10° 5.5.10°
S 0.05 7.3.10° 5.5.10°
Cd-117 249 h F 0.05 7.3.10" 1.3.10% 0.05 2.8.10%
M 0.05 1.6.10" 2.4.10"
S 0.05 1.7.10% 2.5.10"
Cd-117m 3.36 h F 0.05 1.0.10% 1.9.10% 0.05 2.8.10"
M 0.05 2.0.10" 3.1.10%
S 0.05 2.1.10" 3.2.10%
indium
In-109 4.2 h F 0.02 3.2.10" 5.7.10" 0.02 6.6.10"
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
M 0.02 | 4.4.10" 7.3.10"
In-110 4.9 h F 0.02 1.2.10% 2.2.10" 0.02 2.4.10%
M 0.02 1.4.10% 2.5.10"
In-110m 69.1 min F 0.02 3.1.10" 5.5.10™ 0.02 1.0.10%°
M 0.02 5.0.10" 8.1.10"
In-111 2.83d F 0.02 1.3.10% 2.2.10" 0.02 2.9.10%
M 0.02 2.3.10% 3.1.10%
In-112 14.4 min F 0.02 5.0.10" 8.6.10" 0.02 1.0.10"
M 0.02 7.8.10% 1.3.10"
In-113m 1.658 h F 0.02 1.0.10" 1.9.10" 0.02 2.8.10"
M 0.02 2.0.10" 3.2.10"
In-114m 49.51 d F 0.02 9.3.10° 1.1.10° 0.02 4.1.10°
M 0.02 5.9.10° 5.9.10°
In-115 5.1x103°y F 0.02 3.9.10° 4.5.10 0.02 3.2.10°
M 0.02 1.5.10 1.1.10
In-115m 4.48 h F 0.02 2.5.10" 4.5.10" 0.02 8.6.10"
M 0.02 6.0.10" 8.7.10"
In-116m 54.15 min F 0.02 3.0.10" 5.5.10" 0.02 6.4.10"
M 0.02 | 4.8.10" 8.0.10"
In-117 43.8 min F 0.02 1.6.10" 2.8.10" 0.02 3.1.10"
M 0.02 3.0.10" 4.8.10"
In-117m 116.5 min F 0.02 3.1.10" 5.5.10" 0.02 1.2.10%
M 0.02 7.3.10" 1.1.10%
In-119m 18.0 min F 0.02 1.1.10" 1.8.10" 0.02 | 4.7.10"
M 0.02 1.8.10" 2.9.10"
tin
Sn110 4.0 h F 0.02 1.1.10% 1.9.10% 0.02 3.5.10"
M 0.02 1.6.10" 2.6.10"
Sni111 35.3 min F 0.02 8.3.10" 1.5.10" 0.02 2.3.10"
M 0.02 1.4.10" 2.2.10"
Sn113 115.1d F 0.02 5.4.10" 7.9.10% 0.02 7.3.10%
M 0.02 2.5.10° 1.9.10°
Sn117m 13.61d F 0.02 2.9.10" 3.9.10 0.02 7.1.10%
M 0.02 2.3.10° 2.2.10°
Sn119m 293.0d F 0.02 2.9.10% 3.6.10" 0.02 3.4.10"
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Element Inhalation Ingestion

nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
M 0.02 2.0.10° 1.5.10°

Sn121 27.06 h F 0.02 6.4.10" 1.0.10% 0.02 2.3.10%
M 0.02 2.2.10% 2.8.10"

Sn121m 55y F 0.02 8.0.10% 9.7.10% 0.02 3.8.10%
M 0.02 4.2.10° 3.3.10°

Sn123 129.2d F 0.02 1.2.10° 1.6.10° 0.02 2.1.10°
M 0.02 7.7.10° 5.6.10°

Sn123m 40.08 min F 0.02 1.4.10" 2.4.10" 0.02 3.8.10"
M 0.02 2.8.10" 4.4.10"

Sn125 9.64d F 0.02 9.2.10" 1.3.10° 0.02 3.1.10°
M 0.02 3.0.10° 2.8.10°

Sn126 1.0x 16y F 0.02 1.1.108 1.4.108 0.02 4.7.10°
M 0.02 2.7.10° 1.8.10°

Sn127 2.10 h F 0.02 6.9.10" 1.2.10% 0.02 2.0.10"
M 0.02 1.3.10%° 2.0.10%

Sn128 59.1 mn F 0.02 5.4.10" 9.5.10" 0.02 1.5.10%
M 0.02 9.6.10" 1.5.10%

antimony

Sb115 31.8 min F 0.1 9.2.10" 1.7.10" 0.1 2.4.10"
M 0.01 1.4.10" 2.3.10"

Sb-116 15.8 min F 0.1 9.9.10" 1.8.10" 0.1 2.6.10"
M 0.01 1.4.10" 2.3.10"

Sb-116m 60.3 min F 0.1 3.5.10" 6.4.10" 0.1 6.7.10"
M 0.01 5.0.10" 8.5.10"

Sb117 2.80 h F 0.1 9.3.10" 1.7.10" 0.1 1.8.10"
M 0.01 1.7.10" 2.7.10"

Sb-118m 5.00 h F 0.1 1.0.10%° 1.9.10% 0.1 2.1.10%
M 0.01 1.3.10%° 2.3.10%

Sb-119 38.1h F 0.1 2.5.10" 4.5.10" 0.1 8.1.10"
M 0.01 3.7.10" 5.9.10"

Sb-120m 5.76 d F 0.1 5.9.10" 9.8.10% 0.1 1.2.10°
M 0.01 1.0.10° 1.3.10°

Sb-120 15.89 min F 0.1 4.9.10" 8.5.10" 0.1 1.4.10"
M 0.01 7.4.10" 1.2.10"

Sb-122 2.70d F 0.1 3.9.10" 6.3.10" 0.1 1.7.10°
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
M 0.01 1.0.10° 1.2.10°
Sb-124 60.20d F 0.1 1.3.10° 1.9.10° 0.1 2.5.10°
M 0.01 6.1.10° 4.7.10°
Sb-124m 20.2 min F 0.1 3.0.10" 5.3.10" 0.1 8.0.10"
M 0.01 5.5.10" 8.3.10"
Sb125 277y F 0.1 1.4.10° 1.7.10° 0.1 1.1.10°
M 0.01 4.5.10° 3.3.10°
Sb-126 12.4d F 0.1 1.1.10° 1.7.10° 0.1 2.4.10°
M 0.01 2.7.10° 3.2.10°
Sb-126m 19.0 min F 0.1 1.3.10" 2.3.10" 0.1 3.6.10"
M 0.01 2.0.10" 3.3.10"
Sb-127 3.85d F 0.1 4.6.10" 7.4.10" 0.1 1.7.10°
M 0.01 1.6.10° 1.7.10°
Sb-128 9.01h F 0.1 2.5.10" 4.6.10" 0.1 7.6.10"
M 0.01 | 4.2.10% 6.7.10"
Sb-128m 10.4 min F 0.1 1.1.10" 1.9.10" 0.1 3.3.10"
M 0.01 1.5.10" 2.6.10"
Sb-129 4.32 h F 0.1 1.1.10% 2.0.10% 0.1 4.2.10%
M 0.01 2.4.10% 3.5.10"
Sb-130 40 min F 0.1 3.5.10" 6.3.10" 0.1 9.1.10"
M 0.01 5.4.10" 9.1.10"
Sb-131 23 min F 0.1 3.7.10" 5.9.10" 0.1 1.0.10™°
M 0.01 5.2.10" 8.3.10"
tellurium
Te-116 2.49h F 0.3 6.3.10" 1.2.10% 0.3 1.7.10%
M 0.3 1.1.10% 1.7.10%
Te-121 17 d F 0.3 2.5.10" 3.9.10% 0.3 4.3.10%
M 0.3 3.9.10" 4.4.10%
Te-121m 154 d F 0.3 1.8.10° 2.3.10° 0.3 2.3.10°
M 0.3 4.2.10° 3.6.10°
Te-123 1x10°%y F 0.3 4.0.10° 5.0.10° 0.3 4.4.10°
M 0.3 2.6.10° 2.8.10°
Te-123m 119.7d F 0.3 9.7.10" 1.2.10° 0.3 1.4.10°
M 0.3 3.9.10° 3.4.10°
Te-125m 58d F 0.3 5.1.10" 6.7.10™"° 0.3 8.7.10"
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
M 0.3 3.3.10° 2.9.10°
Te-127 9.35h F 0.3 4.2.10" 7.2.10" 0.3 1.7.10%
M 0.3 1.2.10% 1.8.10%
Te-127m 109 d F 0.3 1.6.10° 2.0.10° 0.3 2.3.10°
M 0.3 7.2.10° 6.2.10°
Te-129 69.6 min F 0.3 1.7.10" 2.9.10" 0.3 6.3.10"
M 0.3 3.8.10" 5.7.10"
Te-129m 33.6d F 0.3 1.3.10° 1.8.10° 0.3 3.0.10°
M 0.3 6.3.10° 5.4.10°
Te-131 25.0 min F 0.3 2.3.10" 4.6.10" 0.3 8.7.10"
M 0.3 3.8.10" 6.1.10"
Te-131m 30h F 0.3 8.7.10" 1.2.10° 0.3 1.9.10°
M 0.3 1.1.10° 1.6.10°
Te-132 78.2 h F 0.3 1.8.10° 2.4.10° 0.3 3.7.10°
M 0.3 2.2.10° 3.0.10°
Te-133 12.45 min F 0.3 2.0.10" 3.8.10" 0.3 7.2.10"
M 0.3 2.7.10" 4.4.10"
Te-133m 55.4 min F 0.3 8.4.10" 1.2.10% 0.3 2.8.10%
M 0.3 1.2.10% 1.9.10%
Te-134 41.8 min F 0.3 5.0.10" 8.3.10" 0.3 1.1.10%
M 0.3 7.1.10" 1.1.10%
iodine
1-120 81.0 min F 1 1.0.10%° 1.9.10% 1 3.4.10%
1-120m 53 min F 1 8.7.10" 1.4.10" 1 2.1.10%
1-121 2.12h F 1 2.8.10" 3.9.10" 1 8.2.10"
1-123 13.2h F 1 7.6.10" 1.1.10% 1 2.1.10%
1-124 4.18d F 1 4.5.10° 6.3.10° 1 1.3.10°
1-125 60.14 d F 1 5.3.10° 7.3.10° 1 1.5.10°
1-126 13.02d F 1 1.0.10° 1.4.10° 1 2.9.10°
1-128 24.99 min F 1 1.4.10" 2.2.10" 1 4.6.10"
1-129 1.57 x 10y F 1 3.7.10° 5.1.10° 1 1.1.10°
1-130 12.36 h F 1 6.9.10" 9.6.10% 1 2.0.10°
1-131 8.04d F 1 7.6.10° 1.1.10° 1 2.2.10°
1-132 2.30h F 1 9.6.10" 2.0.10% 1 2.9.10"
1-132m 83.6 min F 1 8.1.10" 1.1.10% 1 2.2.10%
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
1-133 2.08 h F 1 1.5.10° 2.1.10° 1 4.3.10°
1-134 52.6 min F 1 4.8.10" 7.9.10" 1 1.1.10%
1-135 6.61 h F 1 3.3.10% 4.6.10" 1 9.3.10%
caesium
Cs125 45 min F 1 1.3.10" 2.3.10" 1 3.5.10"
Cs127 6.25 h F 1 2.2.10" 4.0.10" 1 2.4.10"
Cs129 32.06 h F 1 4.5.10" 8.1.10" 1 6.0.10"
Cs130 29.9 min F 1 8.4.10" 1.5.10" 1 2.8.10"
Cs131 9.69d F 1 2.8.10" 4.5.10" 1 5.8.10"
Cs132 6.475d F 1 2.4.10% 3.8.10% 1 5.0.10"
Cs134 2.062y F 1 6.8.10° 9.6.10° 1 1.9.10°
Cs134m 2.90 h F 1 1.5.10" 2.6.10" 1 2.0.10"
Cs135 2.3x10°%y F 1 7.1.10% 9.9.10% 1 2.0.10°
Cs135m 53 min F 1 1.3.10" 2.4.10" 1 1.9.10"
Cs136 13.1d F 1 1.3.10° 1.9.10° 1 3.0.10°
Cs137 30.0y F 1 4.8.10° 6.7.10° 1 1.3.10°
Cs138 32.2 min F 1 2.6.10" 4.6.10" 1 9.2.10"
barium
Ba-126 96.5 min F 0.1 7.8.10" 1.2.10% 0.1 2.6.10"
Ba-128 2.43d F 0.1 8.0.10" 1.3.10° 0.1 2.7.10°
Ba-131 11.8d F 0.1 2.3.10" 3.510™" 0.1 4.5.10%
Ba-131m 14.6 min F 0.1 4.1.10" 6.4.10" 0.1 4.9.10"
Ba-133 10.74y F 0.1 1.5.10° 1.8.10° 0.1 1.0.10°
Ba-133m 38.9h F 0.1 1.9.10% 2.8.10" 0.1 5.5.10"
Ba-135m 28.7 h F 0.1 1.5.10% 2.3.10% 0.1 4.5.10%
Ba-139 82.7min F 0.1 3.5.10" 5.5.10" 0.1 1.2.10%
Ba-140 12.74d F 0.1 1.0.10° 1.6.10° 0.1 2.5.10°
Ba-141 18.27 min F 0.1 2.2.10" 3.5.10" 0.1 7.0.10"
Ba-142 10.6 min F 0.1 1.6.10" 2.7.10" 0.1 3.5.10"
lanthanum
La-131 59 min F |5.010* | 1.4.10" 2.4.10" | 5.0.10* | 3.5.10"
M | 5.0.10°| 2.3.10" 3.6.10"
La-132 4.8 h F |5.0.10* | 1.1.10% 2.0.10° | 5.0.10° | 3.9.10"
M | 5.0.10°| 1.7.10" 2.8.10%
La-135 19.5h F |5.010* | 1.1.10" 2.0.10" | 5.0.10° | 3.0.10"
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Element Inhalation Ingestion

nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
M | 5.0.10°| 1.5.10" 2.5.10"

La-137 6x10y F | 5.0.10° | 8.6.10° 1.0.10® | 5.0.10" | 8.1.10"
M | 5.0.10°| 3.4.10° 2.3.10°

La-138 1.35x16'y | F |5.0.10*| 1.5.10 1.8.10° | 5.0.10" | 1.1.10°
M | 5.0.10°| 6.1.10° 4.2.10°

La-140 40.272 h F | 5.0.10" | 6.010" 1.0.10° | 5.0.10° | 2.0.10°
M |5.0.10"| 1.1.10° 1.5.10°

La-141 3.93h F |5.0.10* | 6.7.10" 1.1.10"° | 5.0.10* | 3.6.10"
M | 5.0.10°| 1.5.10" 2.2.10"

La-142 92.5 min F |5.0.10* | 5.6.10" 1.0.10"° | 5.0.10* | 1.8.10"
M | 5.0.10°| 9.3.10" 1.5.10%

La-143 14.23 min F |5.0.10* | 1.2.10" 2.0.10" | 5.0.10" | 5.6.10"
M | 5.0.10°| 2.2.10" 3.3.10"

cerium

Ce134 72.0 h M | 5.0.10°| 1.3.10° 1.5.10° | 5.0.10° | 2.5.10°
S |5.0.10"| 1.3.10° 1.6.10°

Ce135 17.6 h M | 5.0.10° | 4.9.10" 7.3.10° | 5.0.10" | 7.9.10"
S |5.0.10"| 5.1.10% 7.6.10"

Ce 137 9.0 h M | 5.0.10°| 1.0.10" 1.8.10" | 5.0.10* | 2.5.10"
S |5.0.10°| 1.1.10" 1.9.10"

Ce137m 34.4h M | 5.0.10° | 4.0.10" 5.5.10° | 5.0.10" | 5.4.10"
S |5.0.10" | 4.3.10% 5.9.10"

Ce139 137.66 d M | 5.0.10°| 1.6.10° 1.3.10° | 5.0.10° | 2.6.10%
S |5.0.10"| 1.8.10° 1.4.10°

Ce 141 32.501 d M | 5.0.10°| 3.1.10° 2.7.10° | 5.0.10° | 7.1.10%
S |5.0.10"| 3.6.10° 3.1.10°

Ce 143 33.0h M | 5.0.10° | 7.4.10" 9.5.10° | 5.0.10° | 1.1.10°
S |5.0.10°| 8.1.10% 1.0.10°

Ce144 284.3d M | 5.0.10°| 3.4.10° 2.3.10° | 5.0.10° | 5.2.10°
S |5.0.10"| 4.9.10° 2.9.10°

praseodymiu

m

Pr-136 13.1 min M | 5.0.10°| 1.4.10" 2.4.10" | 5.0.10° | 3.3.10"
S |5.010*| 1.5.10" 2.5.10"

Pr137 76.6 min M | 5.0.10°| 2.1.10" 3.4.10" | 5.0.10° | 4.0.10"
S |5.0.10°| 2.2.10" 3.5.10"
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Element Inhalation Ingestion
hinn [SV/BQ] _
nuclide Ti yp fy inh f, h'}g
€ dama = 1 dama= 5 [SV q]
Pr-138m 2.1h M | 5.0.10* | 7.6.10" 1.3.10° | 5.0.10* | 1.3.10%
S | 5.0.10*| 7.9.10" 1.3.10%
Pr-139 451 h M | 5.0.10* | 1.9.10" 2.9.10" | 5.0.10* | 3.1.10"
S | 5.0.10* | 2.0.10" 3.0.10"
Pr-142 19.13 h M | 5.0.10* | 5.3.10' 7.0.10*° | 5.0.10* | 1.3.10°
S | 5.0.10*° | 5.6.10% 7.4.10%°
Pr-142m 14.6 min M | 5.0.10* | 6.7.10" 8.9.10* | 5.0.10* | 1.7.10"
S | 5.0.10* | 7.1.10% 9.4.10%
Pr-143 13.56 d M | 5.0.10* | 2.1.10° 1.9.10° | 5.0.10* | 1.2.10°
S | 5.0.10*| 2.3.10° 2.2.10°
Pr-144 17.28 min M | 5.0.10* | 1.8.10" 2.9.10" | 5.0.10* | 5.0.10"
S | 5.0.10*| 1.9.10% 3.0.10"
Pr-145 5.98 h M | 5.0.10* | 1.610%° 2.5.10° | 5.0.10* | 3.9.10%
S | 5.0.10*| 1.7.10% 2.6.10%
Pr-147 13.6 min M | 5.0.10* | 1.8.10" 2.9.10" | 5.0.10* | 3.3.10"
S | 5.0.10*| 1.9.10% 3.0.10"
neodymium
Nd-136 50.65 min M | 5.0.10* | 5.3.10" 8.5.10*" | 5.0.10* | 9.9.10"
S | 5.0.10* | 5.6.10" 8.9.10"
Nd-138 5.04 h M | 5.0.10* | 2.4.10% 3.7.10° | 5.0.10* | 6.4.10"
S | 5.0.10*| 2.6.10% 3.8.10%
Nd-139 29.7 min M | 5.0.10* | 1.0.10" 1.7.10" | 5.0.10° | 2.0.10"
S | 5.0.10*| 1.1.10% 1.7.10"
Nd-139m 5.5h M | 5.0.10* | 1.5.10' 2.5.10° | 5.0.10* | 2.5.10%
S | 5.0.10*| 1.6.10% 2.5.10%
Nd-141 2.49 h M | 5.0.10* | 5.1.10% 8.5.10* | 5.0.10* | 8.3.10%
S | 5.0.10* | 5.3.10% 8.8.10%
Nd-147 10.98 d M | 5.0.10* | 2.0.10° 1.9.10° | 5.0.10* | 1.1.10°
S | 5.010*| 2.3.10° 2.1.10°
Nd-149 1.73h M | 5.0.10* | 8.5.10" 1.2.10%° | 5.0.10* | 1.2.10%
S | 5.0.10* | 9.0.10" 1.3.10%
Nd-151 12.44 min M | 5.0.10* | 1.7.10% 2.8.10" | 5.0.10* | 3.0.10"
S | 5.0.10*| 1.8.10% 2.9.10"
promethium
Pm141 20.90 min M | 5.0.10* | 1.5.10" 2.4.10" | 5.0.10* | 3.6.10"
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
S |5.0.10"| 1.6.10" 2.5.10"
Pm143 265 d M | 5.0.10°| 1.4.10° 9.6.10"° | 5.0.10" | 2.3.10"
S |5.0.10"| 1.3.10° 8.3.10"
Pm144 363 d M | 5.0.10°| 7.8.10° 5.4.10° | 5.0.10° | 9.7.10"°
S |5.0.10"| 7.0.10° 3.9.10°
Pm145 17.7y M |5.0.10*| 3.4.10° 2.4.10° | 5.0.10° | 1.1.10"
S |5.0.10"| 21.10° 1.2.10°
Pm146 2020 d M | 5.0.10°| 1.9.10° 1.3.10° | 5.0.10° | 9.0.10%°
S |5.0.10"| 1.6.10° 9.0.10°
Pm147 2.6234y M |50.10*| 4.7.10° 3.5.10° | 5.0.10° | 2.6.10"
S |5.0.10"| 4.6.10° 3.2.10°
Pm148 5.37d M | 5.0.10°| 2.0.10° 2.1.10° | 5.0.10° | 2.7.10°
S |5.0.10"| 21.10° 2.2.10°
Pm148m 41.3d M | 5.0.10°| 4.9.10° 41.10° | 5.0.10* | 1.8.10°
S |5.0.10"| 5.4.10° 4.3.10°
PmM149 53.08 h M | 5.0.10° | 6.6.10" 7.6.10"° | 5.0.10" | 9.9.10"
S |5.0.10"| 7.2.10% 8.2.10%
Pm150 2.68 h M | 5.0.10° | 1.3.10" 2.0.10"° | 5.0.10" | 2.6.10"
S |5.0.10"| 1.4.10% 2.1.10%
Pm151 28.40h M | 5.0.10° | 4.2.10" 6.1.10"° | 5.0.10" | 7.3.10"
S |5.0.10° | 4.5.10% 6.4.10"
samarium
Smi141 10.2 min M | 5.0.10°| 1.6.10" 2.7.10" | 5.0.10° | 3.9.10"
Sm141m 22.6 min M | 5.0.10° | 3.4.10" 5.6.10" | 5.0.10° | 6.5.10"
Sm142 7249min | M |50.10"| 7.4.10" 1.1.10"° | 5.0.10* | 1.9.10"
Sm145 340 d M | 5.0.10°| 1.5.10° 1.1.10° | 5.0.10° | 2.1.10%
Sm146 1.03x18y | M | 5.0.10*° | 9.9.10° 6.7.10° | 5.0.10"° | 5.4.10°
Sm147 1.06 x16'y | M | 5.0.10* | 8.9.10° 6.1.10° | 5.0.10" | 4.9.10°
Sm151 9y M |5.0.10*| 3.7.10° 2.6.10° | 5.0.10° | 9.8.10"
Sm153 46.7 h M | 5.0.10° | 6.1.10" 6.8.10"° | 5.0.10" | 7.4.10"
Sm155 22.1 min M | 5.0.10°| 1.7.10" 2.8.10" | 5.0.10° | 2.9.10"
Sm156 9.4 h M | 5.0.10° | 2.1.10" 2.8.10"° | 5.0.10° | 2.5.10"
europium
Eu-145 5.%d M | 5.0.10° | 5.6.10" 7.3.10"° | 5.0.10° | 7.5.10"
Eu-146 4.61d M | 5.0.10° | 8.2.10" 1.2.10° | 5.0.10° | 1.3.10°
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
Eu-147 24d M | 5.0.10°| 1.0.10° 1.0.10° | 5.0.10" | 4.4.10"°
Eu-148 54.5d M | 5.0.10°| 2.7.10° 2.3.10° | 5.0.10° | 1.3.10°
Eu-149 93.1d M | 5.0.10"° | 2.7.10" 2.3.10° | 5.0.10" | 1.0.10"
Eu-150 34.2y M |5.0.10*| 5.0.10° 3.4.108 | 5.0.10° | 1.3.10°
Eu-150m 12.62 h M | 5.0.10° | 1.9.10" 2.8.10"° | 5.0.10" | 3.8.10"
Eu152 13.33y M |5.0.10*| 3.9.10° 2,710 | 5.0.10° | 1.4.10°
Eu-152m 9.32h M | 5.0.10"° | 2.2.10" 3.2.10° | 5.0.10" | 5.0.10"
Eu-154 8.8y M |5.0.10*| 5.0.10° 3.5.108 | 5.0.10° | 2.0.10°
Eu-155 496y M |5.0.10*| 6.5.10° 4.7.10° | 5.0.10° | 3.2.10"
Eu-156 15.19d M | 5.0.10°| 3.3.10° 3.0.10° | 5.0.10° | 2.2.10°
Eu-157 15.15h M | 5.0.10°| 3.2.10" 4.410° | 5.0.10" | 6.0.10"
Eu-158 45.9 min M | 5.0.10° | 4.8.10" 7.5.10" | 5.0.10" | 9.4.10"
gadolinium
Gd-145 22.9 min F |5.0.10* | 1.5.10" 2.6.10" | 5.0.10" | 4.4.10"
M | 5.0.10°| 2.1.10" 3.5.10"
Gd-146 48.3d F | 50.10° | 4.4.10° 5.2.10° | 5.0.10° | 9.6.10%
M | 5.0.10° | 6.0.10° 4.6.10°
Gd-147 38.1h F | 5.0.10* | 2.7.10%° 45.10° | 5.0.10" | 6.1.10"°
M | 5.0.10° | 4.1.10" 5.9.10%
Gd-148 93y F | 5.0.10° | 25.10° 3.0.10° | 5.0.10° | 5.5.10°
M | 5.0.10°| 1.110° 7.2.10°
Gd-149 9.4d F | 5.0.10* | 2.6.10" 45.10" | 5.0.10° | 4.5.10"°
M | 5.0.10° | 7.0.10" 7.9.10%
Gd-151 120 d F | 5.0.10* | 7.8.10" 9.3.10"° | 5.0.10° | 2.0.10"
M | 5.0.10° | 8.1.10" 6.5.10™
Gd-152 1.08x16%y | F |5.0.10*| 1.9.10° 2.2.10° | 5.0.10° | 4.1.10°
M | 5.0.10°| 7.4.10° 5.0.10°
Gd-153 242 d F |5.010* | 21.10° 25.10° | 5.0.10° | 2.7.10%
M | 5.0.10°| 1.9.10° 1.4.10°
Gd-159 18.56 h F |5.0.10* | 1.1.10% 1.8.10" | 5.0.10* | 4.9.10"
M | 5.0.10° | 2.7.10" 3.9.10%
terbium
Th-147 1.65h M | 5.0.10°| 7.9.10" 1.2.10"° | 5.0.10* | 1.6.10"
Th-149 4.15h M | 5.0.10°| 4.3.10° 3.1.10° | 5.0.10° | 2.5.10%
Tb-150 3.27h M | 5.0.10°| 1.1.10" 1.8.10"° | 5.0.10* | 2.5.10"
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
Tb-151 17.6h M | 5.0.10"° | 2.3.10" 3.3.10"% | 5.0.10" | 3.4.10"
Tb-153 2.34d M | 5.0.10° | 2.0.10" 2.4.10° | 5.0.10" | 2.5.10"
Tb-154 21.4h M | 5.0.10° | 3.8.10" 6.0.10"° | 5.0.10" | 6.5.10"
Th-155 5.32d M | 5.0.10°| 2.1.10" 2510 | 5.0.10" | 2.1.10"
Th-156 5.34d M | 5.0.10°| 1.2.10° 14.10° | 5.0.10° | 1.2.10°
Tb-156 m 5.0 h M | 5.0.10°| 9.2.10" 1.3.10"° | 5.0.10* | 8.1.10"
Th-156m 24.4 h M | 5.0.10° | 2.0.10" 2.3.10° | 5.0.10" | 1.7.10"
Tb-157 150y M |5.010*| 1.1.10° 7.9.10° | 5.0.10* | 3.4.10"
Tbh-158 150y M |5.0.10*| 4.3.10° 30.10® | 5.0.10° | 1.1.10°
Th-160 72.3d M | 5.0.10°| 6.6.10° 5.4.10° | 5.0.10° | 1.6.10°
Th-161 6.91d M | 5.0.10°| 1.2.10° 1.2.10° | 5.0.10° | 7.2.10%
dysprosium
Dy-155 10.0 h M | 5.0.10* | 8.0.10" 1.2.10° | 5.0.10* | 1.3.10%
Dy-157 8.1h M | 5.0.10*| 3.2.10" 5.5.10" | 5.0.10* | 6.1.10"
Dy-159 144.4d M | 5.0.10* | 3.5.10% 2.5.10° | 5.0.10* | 1.0.10%
Dy-165 2.334 h M | 5.0.10*| 6.1.10" 8.7.10" | 5.0.10* | 1.1.10%
Dy-166 81.6h M |5.0.10*| 1.8.10° 1.8.10° | 5.0.10" | 1.6.10°
holmium
Ho-155 48 min M | 5.0.10° | 2.0.10" 3.2.10" | 5.0.10" | 3.7.10"
Ho-157 12.6 min M | 5.0.10° | 4.5.10% 7.6.10"” | 5.0.10° | 6.5.10"
Ho-159 33 min M | 5.0.10° | 6.3.10" 1.0.10" | 5.0.10* | 7.9.10"
Ho-161 25h M | 5.0.10° | 6.3.10" 1.0.10" | 5.0.10* | 1.3.10"
Ho-162 15 min M | 5.0.10° | 2.9.10" 45.10% | 5.0.10° | 3.3.10"
Ho-162m 68 min M | 5.0.10°| 2.2.10" 3.3.10" | 5.0.10° | 2.6.10"
Ho-164 29 min M | 5.0.10° | 8.6.10" 1.3.10" | 5.0.10* | 9.5.10"
Ho-164m 37.5 min M | 5.0.10°| 1.2.10" 1.6.10" | 5.0.10* | 1.6.10"
Ho-166 26.80 h M | 5.0.10° | 6.6.10" 8.3.10"° | 5.0.10° | 1.4.10°
Ho-166m 1.20x18y | M | 5.0.10° | 1.1.10° 7.8.108 | 5.0.10° | 2.0.10°
Ho-167 3.1h M | 5.0.10°| 7.1.10" 1.0.10"° | 5.0.10* | 8.3.10"
erbium
Er-161 3.24h M | 5.0.10° | 5.1.10" 8.5.10" | 5.0.10° | 8.0.10"
Er-165 10.36 h M | 5.0.10° | 8.3.10% 1.4.10" | 5.0.10* | 1.9.10"
Er-169 9.3d M | 5.0.10°| 9.8.10" 9.2.10° | 5.0.10° | 3.7.10"
Er-171 7.52 h M | 5.0.10° | 2.2.10" 3.0.10° | 5.0.10" | 3.6.10"
Er-172 49.3 h M | 5.0.10°| 1.110° 1.2.10° | 5.0.10° | 1.0.10°
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
thulium
Tm-162 21.7 min M | 5.0.10"| 1.6.10" 2.7.10%* | 5.0.10" | 2.9.10"
Tm-166 7.70 h M | 5.0.10° | 1.8.10" 2.8.10"° | 5.0.10" | 2.8.10"
Tm-167 9.24d M |5.0.10"| 1.1.10° 1.0.10° | 5.0.10° | 5.6.10"
Tm-170 128.6d M | 5.0.10°| 6.6.10° 5.2.10° | 5.0.10° | 1.3.10°
Tm-171 1.92y M |5.0.10*| 1.3.10° 9.1.10*° | 5.0.10* | 1.1.10%
Tm-172 63.6 h M |5.0.10"| 1.1.10° 1.4.10° | 5.0.10" | 1.7.10°
Tm-173 8.24 h M | 5.0.10°| 1.8.10" 2.6.10° | 5.0.10" | 3.1.10"
Tm-175 15.2 mh M | 5.0.10"| 1.9.10" 3.1.10* | 5.0.10" | 2.7.10"
ytterbium
Yb-162 18.9 min M | 5.0.10°| 1.4.10" 2.2.10" | 5.0.10" | 2.3.10"
S |5.0.10"| 1.4.10" 2.3.10"
Yb-166 56.7 h M | 5.0.10°| 7.2.10" 9.1.10° | 5.0.10" | 9.5.10"
S |5.0.10"| 7.610™ 9.5.10%
Yb-167 17.5 min M | 5.0.10°| 6.5.10" 9.0.10" | 5.0.10" | 6.7.10%
S |5.0.10"| 6.9.10" 9.5.10"
Yb-169 32.01d M | 5.0.10°| 2.4.10° 2.1.10° | 5.0.10° | 7.1.10%
S |5.0.10"| 28.10° 2.4.10°
Yb-175 4.19d M | 5.0.10° | 6.3.10" 6.4.10"° | 5.0.10" | 4.4.10"
S |5.0.10°| 7.0.10% 7.0.10%
Yb-177 1.9h M | 5.0.10°| 6.4.10" 8.8.10" | 5.0.10" | 9.7.10"
S |5.0.10°| 6.9.10" 9.4.10"
Yb-178 74 min M | 5.0.10°| 7.1.10" 1.0.10"° | 5.0.10* | 1.2.10"
S |5.0.10"| 7.6.10" 1.110™%
lutetium
Lu-169 34.06 h M | 5.0.10° | 3.5.10" 4.7.10° | 5.0.10° | 4.6.10"
S |5.0.10° | 3.8.10% 4.9.10"
Lu-170 2.00d M | 5.0.10° | 6.4.10" 9.3.10"° | 5.0.10° | 9.9.10"
S |5.0.10°| 6.7.10% 9.5.10%
Lu-171 8.22d M | 5.0.10° | 7.6.10" 8.8.10"° | 5.0.10" | 6.7.10"
S |5.0.10° | 8.3.10% 9.3.10%
Lu-172 6.70 d M | 5.0.10°| 1.4.10° 1.7.10° | 5.0.10° | 1.3.10°
S |5.0.10"| 15.10° 1.8.10°
Lu-173 1.37y M | 5.0.10° | 2.0.10° 1.5.10° | 5.0.10* | 2.6.10%
S |5.0.10"| 23.10° 1.4.10°
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
Lu-174 33ly M |5.0.10*| 4.0.10° 2.9.10° | 5.0.10° | 2.7.10"
S |5.0.10"| 3.9.10° 2.5.10°
Lu-174m 142 d M | 5.0.10°| 3.4.10° 2.4.10° | 5.0.10° | 5.3.10%
S |5.0.10"| 3.8.10° 2.6.10°
Lu-176 360x18° | M | 5.0.10° | 6.6.10° 4.6.10° | 5.0.10° | 1.8.10°
S |5.0.10"| 5210 3.0.10°
Lu-176m 3.68 h M | 5.0.10°| 1.1.10" 1.5.10" | 5.0.10* | 1.7.10"
S |5.0.10"| 1.2.10% 1.6.10"
Lu-177 6.71d M | 5.0.10°| 1.0.10° 1.0.10° | 5.0.10° | 5.3.10%
S |5.0.10"| 1.1.10° 1.1.10°
Lu-177m 160,9d M | 5.0.10°| 1.2.10° 1.0.10® | 5.0.10° | 1.7.10°
S |5.0.10"| 15.10° 1.2.10°
Lu-178 28.4 min M | 5.0.10°| 2.5.10" 3.9.10" | 5.0.10" | 4.7.10"
S |5.0.10"| 2.6.10" 4.1.10"
Lu-178m 22.7 min M | 5.0.10°| 3.3.10" 5.4.10" | 5.0.10" | 38.10"
S |5.0.10"| 3.5.10" 5.6.10"
Lu-179 4.59 h M | 5.0.10°| 1.1.10" 1.6.10"° | 5.0.10* | 2.1.10"
S |5.0.10"| 1.2.10% 1.6.10%
hafnium
Hf-170 16.01 h F | 0002 | 1.7.10" 2.9.10° | 0.002 | 4.8.10"
M | 0.002 | 3.2.10" 4.3.10"
Hf-172 1.87y F | 0002 | 3.2.10° 3.7.10° 0.002 | 1.0.10°
M | 0.002 | 1.9.10° 1.3.10°
Hf-173 24.0 h F | 0002 | 7.9.10" 1.3.10"° | 0.002 | 2.3.10"
M | 0.002 | 1.6.10" 2.2.10"
Hf-175 70d F | 0002 | 7.2.10% 8.7.10° | 0.002 | 4.1.10"
M | 0.002 | 1.1.10° 8.8.10™
Hf-177m 51.4 min F | 0002 | 4.7.10" 8.4.10" | 0.002 | 8.1.10"
M | 0.002 | 9.2.10" 1.5.10%
Hf-178m 31y F | 0002 | 26.10 3.1.10° 0.002 | 4.7.10°
M | 0.002 | 1.1.10 7.8.10°
Hf-179m 25.1d F | 0002 | 1.1.10° 1.4.10° 0.002 | 1.2.10°
M | 0.002 3.6.10° 3.2.10°
Hf-180m 5.5h F | 0002 | 6.4.10" 1.2.10"° | 0.002 | 1.7.10%
M | 0.002 | 1.4.10" 2.0.10%
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Element Inhalation Ingestion

nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]

Hf-181 42.4d F | 0002 | 1.4.10° 1.8.10° 0.002 | 1.1.10°
M | 0.002 | 4.7.10° 4.1.10°

Hf-182 9x 10y F | 0.002 | 3.0.10° 3.6.10’ 0.002 | 3.010°
M | 0.002 | 1.2.10 8.3.10°

Hf-182m 61.5 min F | 0002 | 23.10" 4.0.10" | 0.002 | 4.2.10"
M | 0.002 | 4.7.10" 7.1.10"

Hf-183 64 min F | 0002 | 26.10" 4.4.10" | 0.002 | 7.3.10"
M | 0.002 | 5.8.10" 8.3.10"

Hf-184 4.12 h F | 0002 | 1.3.10" 2.3.10° | 0.002 | 5.2.10"
M | 0.002 | 3.3.10" 4.5.10"

tantalum

Ta172 36.8 min M | 0.001 | 3.4.10" 5.5.10" | 0.001 | 5.3.10"
S | 0.001 | 3.6.10" 5.7.10"

Ta-173 3.65h M | 0.001 | 1.1.10" 1.6.10"° | 0.001 | 1.9.10%
S | 0.001 | 1.2.10% 1.6.10%

Ta174 1.2h M | 0.001 | 4.2.10" 6.3.10" | 0.001 | 5.7.10"
S | 0.001 | 4.4.10" 6.6.10"

Ta-175 10,5h M | 0.001 | 1.3.10" 2.0.10° | 0.001 | 2.1.10"
S | 0.001 | 1.4.10% 2.0.10%

Ta-176 8.08 h M | 0.001 | 2.0.10" 3.2.10° | 0.001 | 3.1.10"
S | 0.001 | 2.1.10% 3.3.10%

Ta-177 56.6 h M | 0.001 | 9.3.10" 1.2.10"° | 0.001 | 1.1.10%
S | 0.001 | 1.0.10% 1.3.10%

Ta178m 2.2h M | 0.001 | 6.6.10" 1.0.10"° | 0.001 | 7.8.10"
S | 0.001 | 6.9.10" 1.1.10%

Ta-179 664.9d M | 0.001 | 2.0.10" 1.3.10"° | 0.001 | 6.5.10"
S | 0.001 | 5.2.10% 2.9.10%

Ta-180 8.1h M | 0.001 | 4.4.10" 5.8.10" | 0.001 | 5.4.10"
S | 0.001 | 4.7.10" 6.2.10"

Ta-182 115.0d M | 0.001 | 7.2.10° 5.8.10° 0.001 | 1.5.10°
S | 0.001 | 9.7.10° 7.4.10°

Ta-182m 15.84min | M | 0.001 | 2.110™ 3.4.10" | 0.001 | 1.2.10"
S | 0.001 | 2.2.10" 3.6.10"

Ta-183 5.1d M | 0.001 | 1.8.10° 1.8.10° 0.001 | 1.3.10°
S | 0.001 | 2.0.10° 2.0.10°
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
Ta-184 8.7 h M | 0.001 | 4.1.10" 6.0.10"° | 0.001 | 6.8.10"
S | 0.001 | 4.4.10% 6.3.10"
Ta-185 49 min M | 0.001 | 4.6.10" 6.8.10" | 0.001 | 6.8.10"
S | 0.001 | 4.9.10" 7.2.10"
Ta-186 10.5 min M | 0.001 | 1.8.10" 3.0.10" | 0.001 | 3.3.10"
S | 0.001 | 1.9.10" 3.1.10"
wolfram
W-176 2.3h F 0.3 4.4.10" 7.6.10" 0.3 1.0.10%°
0.01 1.110%°
W-177 135 min F 0.3 2.6.10" 4.6.10" 0.3 5.8.10"
0.01 6.1.10"
W-178 21.7d F 0.3 7.6.10" 1.2.10% 0.3 2.2.10%
0.01 2.5.10%
W-179 37.5 min F 0.3 9.9.10" 1.8.10" 0.3 3.3.10"
0.01 3.3.10"
W-181 121.2d F 0.3 2.8.10" 4.3.10" 0.3 7.6.10"
0.01 8.2.10"
W-185 75.1d F 0.3 1.4.10% 2.2.10% 0.3 4.4.10%
0.01 5.0.10%
W-187 23.9h F 0.3 2.0.10" 3.3.10% 0.3 6.3.10"
0.01 7.1.10%
W-188 69.4d F 0.3 5.9.10" 8.4.10" 0.3 2.1.10°
0.01 2.3.10°
rhenium
Re-177 14.0 min F 0.8 1.0.10" 1.7.10" 0.8 2.2.10"
M 0.8 1.4.10" 2.2.10"
Re-178 13.2 min F 0.8 1.1.10" 1.8.10" 0.8 2.5.10"
M 0.8 1.5.10" 2.4.10"
Re-181 20 h F 0.8 1.9.10% 3.0.10% 0.8 4.2.10%
M 0.8 2.5.10" 3.7.10%
Re-182 64.0 h F 0.8 6.8.10™ 1.1.10° 0.8 1.4.10°
M 0.8 1.3.10° 1.7.10°
Re-182m 12.7h F 0.8 1.5.10% 2.4.10" 0.8 2.7.10%
M 0.8 2.0.10" 3.0.10%
Re-184 38.0d F 0.8 4.6.10" 7.0.10% 0.8 1.0.10°
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
M 0.8 1.8.10° 1.8.10°
Re-184m 165 d F 0.8 6.1.10% 8.8.10" 0.8 1.5.10°
M 0.8 6.1.10° 4.8.10°
Re-186 90,64 h F 0.8 5.3.10% 7.3.10" 0.8 1.5.10°
M 0.8 1.1.10° 1.2.10°
Re186m 2.0x10y F 0.8 8.5.10% 1.2.10° 0.8 2.2.10°
M 0.8 1.1.10° 7.9.10°
Re187 5x 10°y F 0.8 1.9.10% 2.6.10" 0.8 5.1.10%
M 0.8 6.0.10" 4.6.10"
Re-188 16.98 h F 0.8 4.7.10% 6.6.10™ 0.8 1.4.10°
M 0.8 5.5.10" 7.4.10"
Re-188m 18.6 min F 0.8 1.0.10" 16.10" 0.8 3.0.10"
M 0.8 1.4.10" 2.0.10"
Re-189 24.3h F 0.8 2.7.10% 4.3.10" 0.8 7.8.10%
M 0.8 4.3.10" 6.0.10"
osmium
0s180 22 min F 0.01 8.8.10" 1.6.10" 0.01 1.7.10"
M 0.01 1.4.10" 2.4.10"
S 0.01 1.510" 2.5.10"
Os181 105 min F 0.01 3.6.10" 6.4.10" 0.01 8.9.10"
M 0.01 6.3.10" 9.6.10"
S 0.01 6.6.10" 1.0.10%
0s182 22h F 0.01 1.9.10% 3.2.10% 0.01 5.6.10"
M 0.01 3.7.10% 5.0.10™
S 0.01 3.9.10" 5.2.10%
0s185 94d F 0.01 1.1.10° 1.4.10° 0.01 5.1.10%
M 0.01 1.2.10° 1.0.10°
S 0.01 1.5.10° 1.1.10°
0s189m 6.0 h F 0.01 2.7.10" 5.2.10" 0.01 1.8.10"
M 0.01 5.1.10" 7.6.10"
S 0.01 5.4.10" 7.9.10"
0s191 15.4d F 0.01 2.5.10" 3.5.10% 0.01 5.7.10%
M 0.01 1.5.10° 1.3.10°
S 0.01 1.8.10° 1.5.10°
0s191m 13.03h F 0.01 2.6.10" 4.1.10" 0.01 9.6.10"
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Element Inhalation Ingestion
hinn [SV/BQ] _

nuclide Ti yp fq m i ing
€ Oama= 1 |dama= 5 [SviBq
M 0.01 1.3.10% 1.3.10%
S 0.01 1.5.10% 1.4.10%

0s193 30.0h F 0.01 1.7.10% 2.8.10%° 0.01 8.1.10%
M 0.01 4.7.10%° 6.4.10%
S 0.01 5.1.10% 6.8.10%

0s194 6.0y F 0.01 1.1.108 1.3.10° 0.01 2.4.10°
M 0.01 2.0.10° 1.3.10°
S 0.01 7.9.10° 4.2.10°

iridium

Ir-182 15 min F 0.01 1.5.10" 2.6.10" 0.01 4.8.10"
M 0.01 2.4.10" 3.9.10"
S 0.01 2.5.10" 4.0.10"

Ir-184 3.02h F 0.01 6.7.10" 1.2.10% 0.01 1.7.10%
M 0.01 1.1.10% 1.8.10%
S 0.01 1.2.10% 1.9.10%

Ir-185 14.0 h F 0.01 8.8.10" 1.5.10% 0.01 2.6.10%
M 0.01 1.8.10% 2.5.10%
S 0.01 1.9.10% 2.6.10%

Ir-186 15.8 h F 0.01 1.8.10% 3.3.10% 0.01 4.9.10°
M 0.01 3.2.10% 4.8.10%
S 0.01 3.3.10% 5.0.10%

Ir-186m 1.75h F 0.01 2.5.10" 4.5.10" 0.01 6.1.10"
M 0.01 4.3.10" 6.9.10"
S 0.01 4.5.10" 7.1.10"

Ir-187 10,5 h F 0.01 4.0.10" 7.2.10" 0.01 1.2.10%
M 0.01 7.5.10" 1.1.10%
S 0.01 7.9.10% 1.2.10%

Ir-188 41.5h F 0.01 2.6.10% 4.4.10% 0.01 6.3.10%
M 0.01 4.1.10%° 6.0101°
S 0.01 4.3.10° 6.2.10%

Ir-189 13.3d F 0.01 1.1.10% 1.7.10% 0.01 2.4.10%
M 0.01 4.8.10%° 4.1.10%
S 0.01 5.5.10% 4.6.10%°

Ir-190 12.1d F 0.01 7.9.10% 1.2.10° 0.01 1.2.10°
M 0.01 2.0.10° 2.3.10°
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Element Inhalation Ingestion
hi Sv/B )
nuclide Ti yp fy on [SV/Ba] f, h'}g
€ dama = 1 dama = 5 [SV q]

0.01 2.3.10° 2.5.10°

Ir-1 9 0 m( 3.1h 0.01 5.3.10" 9.7.10" 0.01 1.2.10%

0.01 8.3.10" 1.4.10%

0.01 8.6.10" 1.4.10%

Ir-190m 1.2 h 0.01 3.7.10% 5.6.10% 0.01 8.0.10*
0.01 9.0.10%* 1.0.10"
0.01 1.0.10" 1.1.10%

Ir-192 74.02 d 0.01 1.8.10° 2.2.10° 0.01 1.4.10°

0.01 4.9.10° 4.1.10°

0.01 6.2.10° 4.9.10°

Ir-1 9 2 m( 241y 0.01 4.8.10° 5.6.10° 0.01 3.1.10%

0.01 5.4.10° 3.4.10°

0.01 3.6.10° 1.9.10°

NIl Mol |ImMmun|lEMon|lZ M|l || wn

Ir-193m 11.9d 0.01 1.0.10%° 1.6.10% 0.01 2.7.10%
0.01 1.0.10° 9.1.10%
0.01 1.2.10° 1.0.10°
Ir-194 19.15h 0.01 2.2.10% 3.6.10" 0.01 1.3.10°
0.01 5.3.10" 7.1.10%
0.01 5.6.10" 7.5.10"
Ir-194m 171 d 0.01 5.4.10° 6.5.10° 0.01 2.1.10°
0.01 8.5.10° 6.5.10°
0.01 1.2.10° 8.2.10°
Ir-195 25h 0.01 2.6.10" 4.5.10" 0.01 1.0.10%
0.01 6.7.10" 9.6.10"
0.01 7.2.10" 1.0.10%
Ir-195m 3.8h 0.01 6.5.10" 1.1.10% 0.01 2.1.10%
0.01 1.6.10" 2.3.10%
0.01 1.7.10% 2.4.10"
platinum
Pt186 2.0h F 0.01 3.6.10" 6.6.10" 0.01 9.3.10"
Pt188 10,2d F 0.01 | 4.3.10% 6.3.10" 0.01 7.6.10"
Pt189 10,87 h F 0.01 | 4.1.10" 7.3.10" 0.01 1.2.10%
Pt191 2,8d F 0.01 1.1.10% 1.9.10% 0.01 3.4.10"
Pt193 50y F 0.01 2.1.10" 2.7.10" 0.01 3.1.10"
Pt193m 4.33d F 0.01 1.3.10% 2.1.10% 0.01 | 4.5.10%
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
Pt195m 4.02d F 0.01 1.9.10% 3.1.10% 0.01 6.3.10"
Pt197 18.3 h F 0.01 9.1.10" 1.6.10" 0.01 | 4.0.10%
Pt197m 94.4 min F 0.01 2.5.10" 4.3.10" 0.01 8.4.10"
Pt199 30.8 min F 0.01 1.3.10" 2.2.10" 0.01 3.9.10"
Pt200 12.5h F 0.01 2.4.10% 4.0.10" 0.01 1.2.10°
gold
Au-193 17.65h F 0.1 3.9.10" 7.1.10" 0.1 1.3.10%°
M 0.1 1.1.10% 1.5.10%
S 0.1 1.2.10% 1.6.10"
Au-194 39.5h F 0.1 1.5.10% 2.8.10" 0.1 4.2.10%
M 0.1 2.4.10% 3.7.10%
S 0.1 2.5.10" 3.8.10"
Au-195 183 d F 0.1 7.1.10" 1.2.10% 0.1 2.5.10%
M 0.1 1.0.10° 8.0.10"
S 0.1 1.6.10° 1.2.10°
Au-198 2.696d F 0.1 2.3.10% 3.9.10% 0.1 1.0.10°
M 0.1 7.6.10" 9.8.10%
S 0.1 8.4.10" 1.1.10°
Au-198m 2.30d F 0.1 3.4.10% 5.9.10% 0.1 1.3.10°
M 0.1 1.7.10° 2.0.10°
S 01 1.9.10° 1.9.10°
Au-199 3.139d F 0.1 1.1.10% 1.9.10% 0.1 4.4.10%
M 0.1 6.8.10" 6.8.10™
S 0.1 7.5.10" 7.6.10"
Au-200 48.4 min F 0.1 1.7.10" 3.0.10" 0.1 6.8.10"
M 0.1 3.5.10" 5.3.10"
S 0.1 3.6.10" 5.6.10"
Au-200m 18.7h F 0.1 3.2.10" 5.7.10% 0.1 1.1.10°
M 0.1 6.9.10" 9.8.10%
S 0.1 7.3.10% 1.0.10°
Au-201 26.4 min F 0.1 9.2.10" 1.6.10" 0.1 2.4.10"
M 0.1 1.7.10" 2.8.10"
S 0.1 1.8.10" 2.9.10"
mercury
Hg-193 inorg. 35h F 0.02 2.8.10" 5.0.10" 0.02 8.2.10"
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping

e dama= 1 |dama= 5 [Sv/Bq]
M 0.02 7.5.10" 1.0.10%

Hg-193 org. F 0.4 2.6.10" 4.7.10" 1 3.1.10"

0.4 6.6.10"

Hg-193m inorg| 11.1h F 0.02 1.2.10% 2.3.10% 0.02 4.0.10"
M 0.02 2.6.10% 3.8.10"°

Hg-193m org. F 0.4 1.1.10% 2.0.10% 1 1.3.10%

0.4 3.0.10"

Hg-194 inorg. 260y F 0.02 1.3.108 1.5.10° 0.02 1.4.10°
M 0.02 7.8.10° 5.3.10°

Hg-194 org. F 0.4 1.5.108 1.9.108 1 5.1.10°

0.4 2.1.10°

Hg-195 inorg. 9.9 h F 0.02 2.7.10" 4.8.10" 0.02 9.7.10"
M 0.02 7.2.10" 9.2.10"

Hg-195 org. F 0.4 2.4.10" 4.4.10" 1 3.4.10"

0.4 7.5.10"

Hg-195m inorg| 41.6 h F 0.02 1.5.10% 2.6.10% 0.02 5.6.10%
M 0.02 5.1.10% 6.5.10"

Hg-195m org. F 0.4 1.3.10% 2.2.10% 1 2.2.10%°

0.4 4.1.10%

Hg-197 inorg. 64.1 h F 0.02 6.0.10" 1.0.10% 0.02 2.3.10%
M 0.02 2.9.10" 2.8.10"

Hg-197 org. F 0.4 5.0.10" 8.5.10" 1 9.9.10"

0.4 1.7.10%

Hg-197m inorg| 23.8h F 0.02 1.2.10% 2.1.10% 0.02 4.7.10%
M 0.02 5.1.10% 6.6.10™

Hg-197m org. F 0.4 1.0.10% 1.8.10% 1 1.5.10%

0.4 3.4.10%

Hg-199minorg]  42.6 min F 0.02 1.6.10" 2.7.10" 0.02 3.1.10"
M 0.02 3.3.10" 5.2.10"

Hg-199m org. F 0.4 1.6.10" 2.7.10" 1 2.8.10"

0.4 3.1.10"

Hg-203 inorg. 46.60d F 0.02 | 4.7.10" 5.9.10" 0.02 5.4.10%
M 0.02 2.3.10° 1.9.10°

Hg-203 org. F 0.4 5.7.10% 7.5.10" 1 1.9.10°

0.4 1.1.10°
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
thallium
TI-194 33 min F 1 4.8.10" 8.9.10" 1 8.1.10"
TI-194m 32.8 min F 1 2.0.10" 3.6.10" 1 4.0.10"
TI-195 1.16 h F 1 1.6.10" 3.0.10" 1 2.7.10"
TI-197 2,84 h F 1 1.5.10" 2.7.10" 1 2.3.10"
TI-198 5.3 h F 1 6.6.10" 1.2.10% 1 7.3.10"
TI-198m 1.87h F 1 4.0.10" 7.3.10" 1 5.4.10"
TI-199 7.42h F 1 2.0.10" 3.7.10" 1 2.6.10"
TI-200 26.1h F 1 1.4.10% 2.5.10" 1 2.0.10%
TI-201 3.044d F 1 4.7.10" 7.6.10" 1 9.5.10"
TI-202 12.23d F 1 2.0.10" 3.1.10% 1 4.5.10%
TI-204 3.779y F 1 4.4.10" 6.2.10% 1 1.3.10°
lead
Pb-195m 15.8 min F 0.2 1.7.10" 3.0.10" 0.2 2.9.10"
Pb-198 2.4h F 0.2 4.7.10" 8.7.10" 0.2 1.0.10%°
Pb-199 90 min F 0.2 2.6.10" 4.8.10" 0.2 5.4.10"
Pb-200 21.5h F 0.2 1.5.10% 2.6.10" 0.2 4.0.10%
Pb-201 9.4 h F 0.2 6.5.10" 1.2.10% 0.2 1.6.10"
Pb202 3x1Cy F 0.2 1.1.108 1.4.108 0.2 8.7.10°
Pb-202m 3.62h F 0.2 6.7.10" 1.2.10% 0.2 1.3.10%°
Pb-203 52.05h F 0.2 9.1.10" 1.6.10" 0.2 2.4.10%
Pb-205 1.43x 10y F 0.2 3.4.10% 4.1.10% 0.2 2.8.10%
Pb-209 3.253h F 0.2 1.8.10" 3.2.10" 0.2 5.7.10"
Pb210 22.3y F 0.2 8.9.10° 1.1.10° 0.2 6.8.10°
Pb211 36.1 min F 0.2 3.9.10° 5.6.10° 0.2 1.8.10%
Pb-212 10,64 h F 0.2 1.9.10° 3.3.10° 0.2 5.9.10°
Pb-214 26.8 min F 0.2 2.9.10° 4.8.10° 0.2 1.4.10"
bismuth
Bi-200 36.4 min F 0.05 2.4.10" 4.2.10" 0.05 5.1.10"
M 0.05 3.4.10" 5.6.10"
Bi-201 108 min F 0.05 | 4.7.10" 8.3.10" 0.05 1.2.10%
M 0.05 7.0.10" 1.1.10%
Bi-202 1.67h F 0.05 | 4.6.10" 8.4.10" 0.05 8.9.10"
M 0.05 5.8.10" 1.0.10%
Bi-203 11.76 h F 0.05 2.0.10" 3.6.10" 0.05 | 4.8.10%
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
M 0.05 2.8.10% 4.5.10"
Bi-205 15.31d F 0.05 | 4.0.10% 6.8.10™ 0.05 9.0.10"
M 0.05 9.2.10" 1.0.10°
Bi-206 6.243d F 0.05 7.9.10% 1.3.10° 0.05 1.9.10°
M 0.05 1.7.10° 2.1.10°
Bi-207 38y F 0.05 5.2.10% 8.4.10% 0.05 1.3.10°
M 0.05 5.2.10° 3.2.10°
Bi-210 5.012d F 0.05 1.1.10° 1.4.10° 0.05 1.3.10°
M 0.05 8.4.10° 6.0.10°
Bi-210m 3.0x10y F 0.05 4.5.10° 5.3.10° 0.05 1.5.10°
M 0.05 3.1.10° 2.1.10°
Bi-212 60.55 min F 0.05 9.3.10° 1.5.10° 0.05 2.6.10"
M 0.05 3.0.10° 3.9.10°
Bi-213 45.65 min F 0.05 1.1.10° 1.8.10° 0.05 2.0.10"
M 0.05 2.9.10° 4.1.10°
Bi-214 19.9 min F 0.05 7.2.10° 1.2.10° 0.05 1.1.10%
M 0.05 1.4.10° 2.1.10°
polonium
Po-203 36.7 min F 0.1 2.5.10" 4.5.10" 0.1 5.2.10"
M 0.1 3.6.10" 6.1.10"
P0-205 1.80h F 0.1 3.5.10" 6.0.10™ 0.1 5.9.10"
M 0.1 6.4.10" 8.9.10"
Po-207 350 min F 0.1 6.3.10" 1.2.10% 0.1 1.4.10"
M 0.1 8.4.10" 1.5.10%
P0-210 138.38 d F 0.1 6.0.10 7.1.10 0.1 2.4.10
M 0.1 3.0.10° 2.2.10°
astatine
At-207 1.80h F 1 3.5.10" 4.4.10% 1 2.3.10%
M 1 2.1.10° 1.9.10°
At-211 7.214h F 1 1.6.10° 2.7.10° 1 1.1.10°
M 1 9.8.10° 1.1.10
francium
Fr-222 14.4 min F 1 1.4.10° 2.1.10° 1 7.1.10%
Fr-223 21.8 min F 1 9.1.10" 1.3.10° 1 2.3.10°
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
radium
Ra223 11.434 d M 0.2 6.9.10° 5.7.10° 0.2 1.0.10°
Ra224 3.66d M 0.2 2.9.10° 2.4.10° 0.2 6.5.10°
Ra225 14.8d M 0.2 5.8.10° 4.8.10° 0.2 9.5.10°
Ra226 1600 y M 0.2 3.2.10° 2.2.10° 0.2 2.8.10°
Ra227 42.2 min M 0.2 2.8.10% 2.1.10% 0.2 8.4.10"
Ra228 575y M 0.2 2.6.10° 1.7.10° 0.2 6.7.10
actinium
Ac-224 29h F |5.010* | 1.1.10° 1.3.10° | 5.0.10° | 7.0.10%°
M | 5.0.10°| 1.0.10 8.9.10°
S |5.0.10"| 1.2.10 9.9.10°
Ac-225 10.0d F |5.010° | 8.7107 1.0.10° | 5.0.10° | 2.4.10°
M | 5.0.10°| 6.9.10° 5.7.10°
S |5.0.10"| 7.9.10° 6.5.10°
Ac-226 29h F |5.010* | 9.5.10° 2.2.10" | 5.0.10° | 1.0.10°
M | 5.0.10°| 1.1.10° 9.2.10°
S |5.0.10"| 1.2.10° 1.0.10°
Ac-227 21.773y F | 5.0.10° | 5.4.10 6.3.10° | 5.0.10° | 1.1.10°
M | 5.0.10°| 2.1.10° 1.5.10°
S |5.0.10"| 6.6.10° 4.7.10°
Ac-228 6.13 h F |5.010*| 25.10° 2.9.10° | 5.0.10° | 4.3.10%°
M | 5.0.10°| 1.6.10° 1.2.10°
S |5.0.10"| 1.4.10° 1.2.10°
thorium
Th-226 30.9 min M | 5.0.10°| 5.5.10° 7.4.10° | 5.0.10° | 3.5.10%
S |20.10"| 5.9.10° 7.8.10° | 2.0.10° | 3.6.10%
Th-227 18.718 d M | 5.0.10°| 7.8.10° 6.2.10° | 5.0.10° | 8.9.10°
S |20.10"| 96.10° 7.6.10° | 2.0.10° | 8.4.10°
Th-228 1.9131y M |5.0.10*| 3.010° 2.2.10° | 5.0.10° | 7.2.10°
S |20.10"| 3.7.10° 25.10° | 2.0.10° | 3.5.10°
Th-229 7340y M | 5.0.10° | 9.9.10° 6.9.10° | 5.0.10 | 4.8.10’
S |20.10°| 65.10 4.8.10° | 2.0.10* | 2.0.10
Th-230 7.7.1dy M | 5.0.10° | 4.0.10° 2.8.10° | 5.0.10° | 2.1.107
S |20.10"| 1.3.10 7.2.10° | 2.0.10° | 8.7.10°
Th-231 25.52 h M | 5.0.10° | 2.9.10" 3.7.10° | 5.0.10 | 3.4.10"
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
S |20.10"| 3.2.10% 4.0.10° | 2.0.10° | 3.4.10"°
Th-232 1.405.1°y | M | 5.0.10* | 4.2.10° 2.9.10° | 5.0.10"° | 2.2.10°
S |2010"| 23.10° 1.2.10° | 2.0.10° | 9.2.10°
Th-234 24.10d M | 5.0.10°| 6.3.10° 5.3.10° | 5.0.10° | 3.4.10°
S |2010"| 7.3.10° 5.8.10° | 2.0.10° | 3.4.10°
protactinium
Pa227 38.3 min M | 5.0.10°| 7.0.10° 9.0.10° | 5.0.10° | 4.5.10%°
S |5.0.10"| 7.6.10° 9.7.10°
Pa228 22h M | 5.0.10°| 5.9.10° 46.10° | 5.0.10* | 7.8.10%
S |5.0.10"| 6.9.10° 5.1.10°
Pa230 17.4d M | 5.0.10° | 5.6.10 4.6.10" | 5.0.10* | 9.2.10"
S |5.0.10"| 7.1.10 5.7.10°
Pa231 3.276.10r M | 5.0.10°| 1.3.10° 8.9.10° | 5.010" | 7.1.10'
S |5.0.10"| 3210 1.7.10°
Pa232 1.31d M | 5.0.10°| 9.5.10° 6.8.10° | 5.0.10° | 7.2.10%
S |5.0.10"| 3.2.10° 2.0.10°
Pa233 27.0d M | 5.0.10°| 3.1.10° 2.8.10° | 5.0.10° | 8.7.10%
S |5.0.10"| 3.7.10° 3.2.10°
Pa234 6.70h M | 5.0.10° | 3.8.10" 5.5.10° | 5.0.10" | 5.1.10"
S |5.0.10° | 4.0.10% 5.8.10™
uranium
U-230 20,8d F 0.02 3.6.10° 4.2.10 0.02 5.5.10°
M 0.02 1.2.10° 1.0.10° 0.002 | 2.8.10°
S | 0.002 | 15.10° 1.2.10°
U-231 4.2d F 0.02 6.7.0™M 1.610" 0.02 2.8.10%
M 0.02 | 4.3.10% 45.10" | 0.002 | 2.8.10%
S | 0.002 | 4.8.10% 4.9.10"
U-232 72y F 0.02 4.0.10° 4.7.10° 0.02 3.3.10°
M 0.02 7.2.10° 4.8.10° 0.002 | 3.7.10°
S | 0.002 | 35.10° 2.6.10°
U-233 1.585.18y F 0.02 5.7.10° 6.6.10" 0.02 5.0.10°
M 0.02 3.2.10° 2.2.10° 0.002 | 8.5.10°
S | 0.002 | 8.7.10° 6.9.10°
U-234 2.445.10y F 0.02 5.5.10° 6.4.10 0.02 4.9.10°
M 0.02 3.1.10° 2.1.10° 0.002 | 8.3.10°
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
S | 0.002 | 85.10° 6.8.10°
U-235 703.8.16y F 0.02 5.1.10’ 6.0.10’ 0.02 4.6.10°
M 0.02 2.8.10° 1.8.10° 0.002 | 8.3.10°
S | 0.002 | 7.7.10° 6.1.10°
U-236 2.3415.10y | F 0.02 5.2.10° 6.1.10° 0.02 4.6.10°
M 0.02 2.9.10° 1.9.10° 0.002 | 7.9.10°
S | 0.002 | 7.9.10° 6.3.10°
u-237 6.75d F 0.02 1.9.10% 3.3.10" 0.02 7.6.10%
M 0.02 1.6.10° 1.5.10° 0.002 | 7.7.10"
S | 0.002 | 1.8.10° 1.7.10°
U-238 4.468.10y F 0.02 4.9.10’ 5.8.10’ 0.02 4.4.10°
M 0.02 2.6.10° 1.6.10° 0.002 | 7.6.10°
S | 0.002 | 7.3.10° 5.7.10°
U-239 23.54 min F 0.02 1.1.10" 1.8.10" 0.02 2.7.10"
M 0.02 2.3.10" 3.3.10" | 0.002 | 2.8.10"
S | 0.002 | 2.4.10" 3.5.10"
U-240 14.1h F 0.02 2.1.10% 3.7.10% 0.02 1.1.10°
M 0.02 5.3.10" 7.9.10° | 0.002 | 1.1.10°
S | 0.002 | 5.7.10% 8.4.10"
neptunium
Np-232 14.7 min M | 5.0.10*| 4.7.10" 3.5.10" | 5.0.10* | 9.7.10%
Np-233 36.2 min M |5.0.10*| 1.7.10% 3.0.10% | 5.0.10* | 2.2.10%
Np-234 4.4d M | 5.0.10* | 5.4.10% 7.3.10° | 5.0.10* | 8.1.10%
Np-235 396.1d M | 5.0.10* | 4.0.10% 2.7.10° | 5.0.10* | 5.3.10"
Np-236 115.1Gy M |5.0.10*| 3.0.10° 2.0.10° | 5.0.10* | 1.7.10°
Np-236m 22.5h M |5.0.10*| 5.0.10° 3.6.10° | 5.0.10° | 1.9.10"
Np-237 2.14.16y M |5.010*| 2.1.10° 1.5.10° | 5.0.10" | 1.1.10°
Np-238 2.117d M |5.0.10*| 2.0.10° 1.7.10° | 5.0.10 | 9.1.10%
Np-239 2.355d M | 5.0.10* | 9.0.10% 1.1.10° | 5.0.10" | 8.0.10%
Np-240 65 min M | 5.0.10*| 8.7.10" 1.3.10° | 5.0.10* | 8.2.10"
plutonium
Pu-234 8.8 h M | 5.0.10°| 1.9.10° 1.6.10° | 5.0.10° | 1.6.10%
S |1.010°| 2210 1.8.10° | 1.0.10° | 1.6.10%
1.0.10° | 1.5.10%
Pu-235 25.3 min M | 5.0.10°| 1.5.10% 2.5.10"” | 5.0.10° | 2.1.10%
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Element Inhalation Ingestion

nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
S |1.0.10° | 1.6.10% 2.6.10% | 1.0.10" | 2.1.10%
1.0.10° | 2.1.10%
Pu236 2,851y M |5.0.10*| 1.8.10° 1.3.10° | 5.0.10" | 8.6.10°
S |1.010°| 9.6.10° 7.4.10° | 1.0.10° | 2.1.10°
1.0.10° | 6.3.10°
Pu237 45.3d M | 5.0.10° | 3.3.10" 2.9.10° | 5.0.10" | 1.0.10"
S |1.0.10° | 3.6.10% 3.0.10"° | 1.0.10" | 1.0.10"
1.0.10° | 1.0.10%
Pu238 87.74y M |5.0.10*| 4.3.10° 3.0.10° | 5.0.10" | 2.3.10’
S |1.010°| 15.10 1.1.10° | 1.0.10° | 4.9.10°
1.0.10° | 8.8.10°
Pu239 24065 y M |5.0.10*| 4.7.10° 3.2.10° | 5.0.10° | 2.5.10°
S |1.010°| 15.10 8.3.10° | 1.0.10° | 5.3.10°
1.0.10° | 9.0.10°
Pu240 6537y M |5.0.10*| 4.7.10° 3.2.10° | 5.0.10° | 2.5.10°
S |1.010°| 15.10 8.3.10° | 1.0.10° | 5.3.10°
1.0.10° | 9.0.10°
Pu241 14.4y M | 5.0.10*| 8.5.10 5.8.10" | 5.0.10" | 4.7.10°
S |1.0.10°| 1.6.10° 8.4.10° | 1.0.10° | 9.610™
1.0.10° | 1.1.10%
Pu242 3.763.16y | M | 5.0.10° | 4.4.10° 3.1.10° | 5.0.10" | 2.4.10°
S |1.010°| 1.4.10 7.7.10° | 1.0.10° | 5.0.10°
1.0.10° | 8.6.10°
Pu-243 4.956 h M | 5.0.10°| 8.2.10" 1.1.10"° | 5.0.10* | 8.5.10"
S |1.0.10° | 85.10" 1.1.10"° | 1.0.10* | 8.5.10"
1.0.10° | 8.5.10"
Pu244 8.26.10y M |5.0.10*| 4.4.10° 3.0.10° | 5.0.10" | 2.4.10°
S |1.010°| 1.3.10 7.4.10° | 1.0.10° | 5.2.10°
1.0.10° | 1.1.10°
Pu-245 10,5h M | 5.0.10° | 4.5.10" 6.1.10"° | 5.0.10"° | 7.2.10"
S |1.0.10° | 4.8.10% 6.5.10° | 1.0.10" | 7.2.10"
1.0.10° | 7.2.10%
Pu-246 10,85d M | 5.0.10°| 7.0.10° 6.5.10° | 5.0.10° | 3.3.10°
S |1.010°| 7.6.10° 7.0.10° | 1.0.10° | 3.3.10°
1.0.10° | 3.3.10°
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
americium
Am-237 73.0 min M | 5.0.10°| 2.5.10" 3.6.10" | 5.0.10" | 1.8.10"
Am-238 98 min M | 5.0.10° | 8.5.10" 6.6.10" | 5.0.10" | 3.2.10"
Am-239 11.9h M | 5.0.10"° | 2.2.10" 2.9.10° | 5.0.10" | 2.4.10"
Am-240 50,8 h M | 5.0.10° | 4.4.10" 5.9.10° | 5.0.10" | 5.8.10"
Am-241 4322y M |5.0.10*| 3.9.10° 2.7.10° | 5.0.10° | 2.0.10’
Am-242 16.02 h M | 5.0.10°| 1.6.10° 1.2.10® | 5.0.10° | 3.0.10%°
Am-242m 152y M |5.0.10*| 3.5.10° 2.4.10° | 5.0.10° | 1.9.10°
Am-243 7380y M |5.0.10*| 3.9.10° 2.7.10° | 5.0.10° | 2.0.10’
Am-244 10.1h M | 5.0.10°| 1.9.10° 1.5.10° | 5.0.10° | 4.6.10"
Am-244m 26 min M | 5.0.10°| 7.9.10" 6.2.10" | 5.0.10" | 2.9.10"
Am-245 2.05h M | 5.0.10°| 5.3.10" 7.6.10" | 5.0.10" | 6.2.10"
Am-246 39 min M | 5.0.10°| 6.8.10" 1.1.10"° | 5.0.10* | 5.8.10"
Am-246m 25.0 min M | 5.0.10°| 2.3.10" 3.8.10" | 5.0.10" | 3.4.10"
curium
Cm238 2.4h M | 5.0.10°| 4.1.10° 4.8.10° | 5.0.10* | 8.0.10"
Cm-240 27d M | 5.0.10°| 2.9.10° 2.3.10° | 5.0.10° | 7.6.10°
Cm241 32,8d M | 5.0.10°| 3.4.10° 2.6.10° | 5.0.10° | 9.1.10%
Cm242 162,8d M | 5.0.10°| 4.8.10° 3.7.10° | 5.0.10° | 1.2.10°
Cm-243 285y M |5.0.10*| 29.10° 2.0.10° | 5.0.10° | 1.5.10°
Cm-244 18.11y M |5.0.10*| 25.10° 1.7.10° | 5.0.10" | 1.2.10°
Cm-245 8500 y M |5.0.10*| 4.0.10° 2.7.10° | 5.0.10° | 2.1.10°
Cm-246 4730y M |5.0.10*| 4.0.10° 2.7.10° | 5.0.10° | 2.1.10°
Cm-247 1.56.10y M |5.0.10*| 3.6.10° 2.5.10° | 5.0.10° | 1.9.10°
Cm-248 3.39.16y M |5.0.10*| 1.4.10* 9.5.10° | 5.0.10" | 7.7.10°
Cm-249 64.15min | M |5.0.10°| 3.2.10" 5.1.10" | 5.0.10° | 3.1.10"
Cm-250 6900 y M |5.0.10*| 7.9.10* 5.4.10° | 5.0.10" | 4.4.10°
berkelium
Bk-245 4.94d M | 5.0.10°| 2.0.10° 1.8.10° | 5.0.10° | 5.7.10%
Bk-246 1.83d M | 5.0.10° | 3.4.10" 4.6.10° | 5.0.10° | 4.8.10"
Bk-247 1380y M | 5.0.10° | 6.5.10° 4510° | 5.0.10° | 3.5.10
Bk-249 320d M | 5.0.10°| 1.5.10 1.0.10" | 5.0.10° | 9.7.10%
Bk-250 3.222h M | 5.0.10°| 9.6.10" 7.1.10° | 5.0.10° | 1.4.10"
californium
Cf-244 19.4 min M | 5.0.10°| 1.3.10° 1.8.10® | 5.0.10° | 7.0.10"
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Element Inhalation Ingestion
nuclide Ti yp f, Pion [SV/Ba] f, Ping
e dama= 1 |dama= 5 [Sv/Bq]
Cf-246 35.7h M | 5.010% | 4.2.10 3.5.10" | 5.0.10° | 3.3.10°
Cf-248 333.5d M | 5.0.10°| 8.2.10° 6.1.10° | 5.0.10° | 2.8.10°
Cf-249 350,6 'y M |5.0.10*| 6.6.10° 45.10° | 5.0.10° | 3.5.10°
Cf-250 13.08y M |5.0.10*| 3.2.10° 2.2.10° | 5.0.10° | 1.6.10’
Cf-251 898y M |5.0.10*| 6.7.10° 4.6.10° | 5.0.10° | 3.6.10’
Cf-252 2.638y M |5.0.10*| 1.8.10° 1.3.10° | 5.0.10" | 9.0.10°
Cf-253 17.81d M | 5.0.10°| 1.2.10° 1.0.10° | 5.0.10" | 1.4.10°
Cf-254 60,5d M | 5.0.10°| 3.7.10° 2.2.10° | 5.0.10° | 4.0.10'
einsteinium
Es250m 2.1h M | 5.0.10° | 5.9.10" 4.2.10° | 5.0.10" | 2.1.10"
Es251 33h M | 5.0.10°| 2.0.10° 1.7.10° | 5.0.10° | 1.7.10%
Es253 20,47d M | 5.0.10°| 2.5.10° 2.1.10° | 5.0.10° | 6.1.10°
Es254 275.7d M | 5.0.10° | 8.0.10° 6.0.10° | 5.0.10° | 2.8.10°
Es254m 39.3h M | 5.0.10"° | 4.4.10 3.7.10" | 5.0.10° | 4.2.10°
fermium
Fm-252 22.7h M | 5.0.10° | 3.0.10 2.6.10" | 5.0.10° | 2.7.10°
Fm-253 3.00d M | 5.0.10°| 3.7.10 3.0.10" | 5.0.10° | 9.1.10%
Fm-254 3.240h M | 5.0.10°| 5.6.10° 7.7.10° | 5.0.10° | 4.4.10"°
Fm-255 20.07 h M | 5.0.10°| 2.5.10 2.6.10" | 5.0.10° | 2.5.10°
Fm-257 100,5d M | 5.0.10°| 6.6.10° 5.2.10° | 5.0.10° | 1.5.10°
mendelevium
Md-257 5.2 h M | 5.0.10°| 2.3.10° 2.0.10° | 5.0.10° | 1.2.10%
Md-258 55d M | 5.0.10°| 5.5.10° 44.10° | 5.0.10* | 13.10°
Legend:

inorg- inorganic compounds
org- organic compounds

Conversion factors;fy for intake via inhalation of radioactive aerosols gy for intake via ingestion serve for
conversion of radionuclide intake to the committed effective dosenfalation of radioactive aerosols or for
ingestion of a radioactive substance by a radiation worker.

Conversion factors;fa for intake via inhalation are provided for an aerosol withsl mm and for an aerosol

with d,&=5 mm depending on the absoggtitype in the lungs (F, M, S).

Conversion factors,fy for intake via ingestion are provided depending on the absorption type in the digestive
tract.

For unidentified radionuclides and chemical forms of radioactive substances or characteristics oheroalzd

activity is attributed to those radionuclides and their forms or such an aerosol for which the table stipulates the
highest conversion factor.
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Conversion factors hyg for intake via ingestion by an individual from the population

Element f1  |hing[SV/Bq]| fy hing [SV/B0]

Nuclide age < 1 year )?earl 1 year | 5years yélgrs 15 years| adult
hydrogen

H-3 \t,;'gta;fd 10 | 6410 | 1.0 |4810% 3.1.10"|23.10"| 1.8.10" | 1.8.10"

H-3 gggu?::j'ca”y 1.0 | 1.2.10° | 1.0 |1.2.10° 7.3.10" | 5.7.10" | 4.2.10" | 4.2.10"
beryllium

Be7 0.02| 1.810% | 0.005 | 1.3.10'°| 7.7.10"* | 5.3.10" | 3.5.10' | 2.8.10"

Be-10 0.02| 1.4.10° | 0.005 | 8.0.1C° | 4.1.10° | 2.4.10° | 1.4.10° | 1.1.10°
carbon

c11 1.0 | 26.10°° | 1.0 |1.510%°|7.3.10" 4.3.10" 3.0.10" | 2.4.10"

C-14 1.0 | 1.4.10° 1.0 | 1.6.10° | 9.9.10'° | 8.0.10'° | 5.7.10% | 5.8.10%°
fluorine

F-18 1.0 | 5.2.10°° | 1.0 |3.0.10°|15.10°|9.1.10" 6.2.10' | 4.9.10"
sodium

Na-22 1.0 | 2.1.108 1.0 | 15.10° | 8.4.10° | 5.5.10° | 3.7.10° | 3.2.10°

Na-24 1.0 | 3.5.10° 1.0 | 2.3.10° | 1.2.10° | 7.7.10"° | 5.2.10% | 4.3.10%°
magnesium

Mg-28 1.0 | 1.2.108 | 05 | 1.4.10° | 7.4.10° | 4510 | 2.7.10° | 2.2.10°
aluminium

Al-26 0.02| 3.4.10° | 0.01 | 21.10% | 1.1.10% | 7.1.10° | 4.3.10° | 3.5.10°
silicon

Si-31 0.02| 1.9.10° | 0.01 | 1.0.10° | 5.1.10'°| 3.0.10"° | 1.8.10' | 1.6.10%

Si-32 0.02| 7.3.10° | 0.01 | 4.1.10° | 2.0.10° | 1.2.10° | 7.0.10" | 5.6.10%
phosphorus

P-32 1.0 | 3.1.10° 0.8 |1.9.10°|9.4.10° | 5.3.10° | 3.1.10° | 2.4.10°

P-33 1.0 | 2.7.10° 0.8 |1.8.10° | 9.1.10° | 5.3.10° | 3.1.10' | 2.4.10%
sulphur

S35 inorganic | 1.0 | 1.3.10° | 1.0 |8.7.10"|4.4.10" 2.7.10°| 1.6.10" | 1.3.10"

S35 organic 1.0 | 7.710° | 1.0 |54.10 | 2.7.10° | 1.6.10° | 9.5.10% | 7.7.10%
chlorine

Cl-36 1.0 | 9.8.10° 1.0 |6.3.10° | 3.2.10° | 1.9.10° | 1.2.10° | 9.3.10%

Cl-38 1.0 | 1.4.10° 1.0 |7.7.10°| 3.8.10"°| 2.2.10'°| 1.5.10'° | 1.2.10%

Cl-39 1.0 | 9.7.10° | 1.0 |55.10"°|2.7.10°| 1.620%°| 1.1.10'° | 8.5.10"
potassium

K-40 1.0 | 6.2.10° 1.0 | 42108 | 21108 | 1.3.1¢%8 | 7.6.10° | 6.2.10°
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Element f1  |hing[SV/Bq]| f; hing [SV/B0]
Nuclide age < 1 year )?earl 1 year | 5years yélgrs 15 years| adult
K-42 1.0 | 5.1.10° | 1.0 |3.010° | 1.5.10° | 8.6.10" | 5.4.10" | 4.3.10"
K-43 1.0 | 2.3.10° | 1.0 | 1.4.10 |7.6.10°|4.7.10"| 3.0.10"° | 2.5.10"
K-44 1.0 | 1.0.10° | 1.0 |55.10°|2.7.10°|1.6.10"°| 1.1.10" | 8.4.10"
K-45 1.0 | 6.210"° | 1.0 |35.10°|1.7.10°|9.9.10" | 6.8.10" | 5.4.10"
calcium
Ca41 0.6 | 1.2.10° | 0.4 |5.2.10"|3.9.10" | 4.8.10" | 5.0.10" | 1.9.10"
Ca45 06 | 1.1.10° | 04 | 4.9.10° | 26.10° | 1.8.10° | 1.3.10° | 7.1.10"
Ca47 0.6 | 1.3.10° | 0.4 |9.3.10°  4.9.10° | 3.0.10° | 1.8.10° | 1.6.10°
scandium
Sc43 0.001| 1.8.10° |1.0.10%| 1.2.10° | 6.1.10" | 3.7.10"° | 2.3.10" | 1.9.10"
Sc44 0.001| 3.5.10° |1.0.10%| 2.2.10° | 1.2.10° | 7.1.10" | 4.4.10" | 3.5.10"
Sc44m 0.001| 2.4.10° |1.0.10°| 1.6.10° | 8.3.10° | 5.1.10° | 3.1.10° | 2.4.10°
Sc46 0.001| 1.1.10° |1.0.10%°| 7.9.10° | 4.4.10° | 2.9.10° | 1.8.10° | 1.5.10°
Sc47 0.001| 6.1.10° |1.0.10%| 3.9.10° | 20.10° | 1.2.10° | 6.8.10" | 5.4.10"
Sc48 0.001| 1.3.10° |1.0.10%°| 9.3.10° | 5.1.10° | 3.3.10° | 2.1.10° | 1.7.10°
Sc49 0.001| 1.0.10° |1.0.10%|5.7.10"°| 2.8.10"° | 1.6.10"° | 1.0.10" | 8.2.10"
titanium
Ti-44 0.02| 55.10° | 0.01 | 3.1.10° | 1.7.10° | 1.1.10° | 6.9.10° | 5.8.10°
Ti-45 0.02| 1.6.10° | 0.01 |9.8.10"|5.0.10"|3.1.10"| 1.9.10" | 1.5.10"
vanadium
V-47 0.02| 7.3.10"° | 0.01 |4.1.10"| 2.0.10" | 1.2.10"° | 8.0.10" | 6.3.10"
V-48 0.02| 1.5.10° | 0.01 | 1.1.10° | 5.9.10° | 3.9.10° | 2.5.10° | 2.0.10°
V-49 0.02| 2.2.10° | 0.01 |1.4.10"| 6.9.10" | 4.0.10" | 2.3.10" | 1.8.10"
chromium
Cr-48 0.2 | 1.410° | 0.1 |9.9.10"|5.7.10"|3.8.10"| 2.5.10" | 2.0.10"
0.02| 1.4.10° | 0.01 |9.9.10"|5.7.10" | 3.8.10" | 2.5.10" | 2.0.10™
Cr-49 0.2 | 6.8.10° | 0.1 |3.9.10"|2.0.10"|1.1.10"| 7.7.10" | 6.1.10"
0.02 | 6.8.10"° | 0.01 |3.9.10"| 2.0.10" | 1.1.10"| 7.7.10" | 6.1.10"
Cr-51 0.2 | 35.10° | 0.1 |2.3.10"|1.2.10"|7.8.10" | 4.8.10" | 3.8.10"
0.02 | 3.3.10° | 0.01 |2.210%| 1.2.10" | 7.5.10" | 4.6.10" | 3.7.10"
manganese
Mn-51 0.2 | 1.1.10° | 0.1 |6.1.10" 3.0.10"°|1.8.10"° | 1.2.10" | 9.3.10"
Mn-52 0.2 | 1.2.10° | 01 |88.10° | 51.10° | 3.4.10° | 2.2.10° | 1.8.10°
Mn-52m 0.2 | 7.8.10° | 01 |4.4.10° 2.2.10°|1.3.10"°| 8.8.10" | 6.9.10"
Mn-53 0.2 | 41.10° | 01 |2.210Y 1.1.10"|6.5.10" | 3.7.10" | 3.0.10"
Mn-54 0.2 | 54.10° | 01 |31.10° | 1.9.10° | 1.3.10° | 8.7.10"° | 7.1.10"
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Element f1  |hing[SV/Bq]| f; hing [SV/B0]
Nuclide age < 1 year )?earl 1 year | 5years yélgrs 15 years| adult
Mn-56 0.2 | 2.7.10° 0.1 |1.7.10° | 8.5.10° | 5.1.10"° | 3.2.10' | 2.5.10%
iron
Fe52 0.6 | 1.3.10° | 0.2* | 9.1.10° | 46.10° | 2.8.10° | 1.7.10° | 1.4.10°
Fe55 06 | 7.6.10° | 0.2* | 2.4.10° | 1.7.10° | 1.1.10° | 7.7.10% | 3.3.10%°
Fe59 06 | 3.9.10° | 0.2* | 1.3.10° | 7.5.10° | 4.7.10° | 3.1.10° | 1.8.10°
Fe-60 0.6 | 7.9.10" | 0.2* | 2.7.10" | 2.7.10° | 25.10" | 2.3.10° | 1.1.10
cobalt
Co-55 0.6 | 6.0.10° | 0.3* | 55.10° | 2.9.10° | 1.8.10° | 1.1.10° | 1.0.10°
Co-56 06 | 2510° | 0.3* | 1510°| 8.8.10° | 5.8.10° | 3.8.10° | 2.5.10°
Co-57 06 | 29.10° | 0.3* | 1.6.10° | 8.9.10 | 5.8.10°° | 3.7.10"° | 2.1.10%
Co-58 0.6 | 7.3.10° | 0.3* | 4.4.10° | 2.6.10° | 1.7.10° | 1.1.10° | 7.4.10%°
Co-58m 0.6 | 2.0.10%° | 0.3* |1.5.10°| 7.8.10' | 4.7.10" | 2.8.10" | 2.4.10"
Co-60 06 | 5.4.10° | 0.3* | 2.7.10° | 1.7.10% | 1.1.10° | 7.9.10° | 3.4.10°
Co-60m 0.6 | 2.2.20" | 0.3* |1.2.10"|5.7.10'?| 3.2.10"% | 2.2.10* | 1.7.10%
Co-61 0.6 | 82.10% | 0.3* |51.10°|25.10"|1.4.10°°| 9.2.10" | 7.4.10"
Co-62m 0.6 | 5.3.10%° | 0.3* |3.0.10°| 1.5.10'°| 8.7.10"* | 6.0.10" | 4.7.10"
nickel
Ni-56 0.1 | 5.3.10° | 0.05 | 4.0.10° | 2.3.10° | 1.6.10° | 1.1.10° | 8.6.10%
Ni-57 0.1 | 6.8.10° | 0.05 | 49.10° | 2.7.10° | 1.7.10° | 1.1.10° | 8.7.10%
Ni-59 0.1 | 6.4.10° | 0.05 |3.4.10°]1.9.10'°| 1.1.10°| 7.3.10" | 6.3.10"
Ni-63 0.1 | 1.6.10° | 0.05 |8.4.10°| 4.6.10'°| 2.8.10° | 1.8.10% | 1.5.10%°
Ni-65 0.1 | 2.1.10° | 0.05 | 1.3.10° | 6.3.10'°| 3.8.10'° | 2.3.10% | 1.8.10%°
Ni-66 0.1 | 3.3.10° | 0.05 | 2.2.10° | 1.1.10% | 6.6.10° | 3.7.10° | 3.0.10°
copper
Cu60 1.0 | 7.0.10°° | 05 |4.2.10°|2.2.10°|1.3.10° 89.10" | 7.0.0"
Cu61 1.0 | 7.1.10°° | 05 |7.5.10°|3.9.10°°| 2.3.10° | 1.5.10' | 1.2.10%
Cu-64 1.0 | 5.2.10°° | 05 |8.3.10°|4.2.10°| 25.10° 1510 | 1.2.10%
Cu67 1.0 | 2.1.10° 05 |24.10°|1.2.10° | 7.2.10° | 4.2.10'° | 3.4.10%
zinc
Zn-62 1.0 | 4.2.10° 05 |6.5.10° | 3.3.10° | 2.0.10° | 1.2.10° | 9.4.10%
Zn-63 1.0 | 8.7.10°° | 05 |5.2.10°|26.10°| 1.5.10°  1.0.10' | 7.9.10"
Zn-65 1.0 | 3.6.10° 05 | 1.6.10° | 9.7.10° | 6.4.10° | 45.10° | 3.9.10°
Zn-69 1.0 | 35.10° | 05 |2.2.10%"|1.1.10°|6.020"| 3.9.10" | 3.1.10"
Zn-69m 1.0 | 1.3.10° 05 | 2.3.10° | 1.2.10° | 7.0.10%° | 4.1.10% | 3.3.10%°
Zn-71lm 1.0 | 1.4.10° 05 | 1.5.10° | 7.8.10°| 4.8.10%° | 3.0.10% | 2.4.10%°
Zn-72 1.0 | 8.7.10° 05 | 8.6.10° | 45.10° | 2.8.10° | 1.7.10° | 1.4.10°
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Element f1  |hing[SV/Bq]| f; hing [SV/B0]
Nuclide age < 1 year )?earl 1 year | 5years yélgrs 15 years| adult
gallium
Ga65 0.01| 4.3.10" | 0.001 | 2.4.10"°| 1.2.10"° | 6.9.10" | 4.7.10" | 3.7.10"
Ga66 0.01| 1.2.10° | 0.001 | 7.9.10° | 4.0.10° | 2.5.10° | 1.5.10° | 1.2.10°
Ga67 0.01| 1.8.10° | 0.001 | 1.2.10° | 6.4.10° | 4.0.10"° | 2.4.10" | 1.9.10"
Ga68 0.01| 1.2.10° | 0.001 | 6.7.10'°| 3.4.10" | 2.0.10"° | 1.3.10" | 1.0.10"
Ga70 0.01| 3.9.10" | 0.001 | 2.2.10" | 1.0.10"° | 5.9.10" | 4.0.10" | 3.1.10"
GaT72 0.01| 1.0.10° | 0.001 | 6.8.10° | 3.6.10° | 2.2.10° | 1.4.10° | 1.1.10°
Ga73 0.01| 3.0.10° | 0.001 | 1.9.10° | 9.3.10"° | 5.5.10" | 3.3.10" | 2.6.10"
germanium
Ge66 1.0 | 8.3.10"° | 1.0 |5.3.10")2.9.10"| 1.9.10° | 1.3.10" | 1.0.10"
Ge67 1.0 | 7.7.10° | 1.0 |4.2.10°|2.1.10"| 1.2.10"° | 8.2.10" | 6.5.10"
Ge68 1.0 | 1.2.208 | 1.0 |8.0.10 | 4210 | 26.10° | 1.6.10° | 1.3.10°
Ge69 1.0 | 2.010° | 1.0 | 1.3.10° |7.1.10"| 4.6.10" | 3.0.10" | 2.4.10"
Ge71 1.0 | 1.2.10° | 1.0 |7.8.10"|4.0.10"| 2.4.10" | 1.5.10" | 1.2.10"
Ge75 1.0 | 55.10° | 1.0 |3.1.10°|15.10°|8.7.10" | 5.9.10" | 4.6.10"
Ge77 1.0 | 3.0.10° | 1.0 | 1.8.10° |9.9.10°|6.2.10" | 4.1.10" | 3.3.10"
Ge78 1.0 | 1.2.20° | 1.0 |7.0.10°|3.6.10°| 2.2.10" | 1.5.10" | 1.2.10"°
arsenic
As-69 1.0 | 6.6.10"° | 05 |3.7.10°|1.8.10°| 1.1.10"° | 7.2.10" | 5.7.10"
As-70 1.0 | 1.2.20° | 05 |7.8.10%4.1.10"|2.5.10"° | 1.7.10" | 1.3.10"
As-71 1.0 | 2.8.10° | 05 |28.10° | 1.5.10° | 9.3.10" | 5.7.10" | 4.6.10"°
As-72 1.0 | 1.1.10® | 05 | 1.210° | 6.3.10° | 3.8.10° | 2.3.10° | 1.8.10°
As-73 1.0 | 2.6.10° | 05 | 1.9.10° | 9.3.10°| 5.6.10" | 3.2.10" | 2.6.10"
As-74 1.0 | 1.010® | 05 |8.210 | 4310 | 26.10° | 1.6.10° | 1.3.10°
As-76 1.0 | 1.020® | 05 | 1.1.10°|58.10° | 3.410° | 2.0.10° | 1.6.10°
As-77 1.0 | 2.710° | 05 |29.10° | 1.5.10° | 8.7.10" | 5.0.10" | 4.0.10"
As-78 1.0 | 2.010° | 05 | 1.4.10°|7.0.10"|4.1.10"°| 2.7.10" | 2.1.10"
selenium
Se70 1.0 | 1.0.10° | 08 |7.1.10°|3.6.10°| 2.2.10" | 1.5.10" | 1.2.10"
Se73 1.0 | 1.6.10° | 08 | 1.4.10° | 7.4.10"| 4.8.10" | 2.5.10" | 2.1.10"
Se73m 1.0 | 2.6.10° | 0.8 |1.8.10°|95.10"|5.9.10" | 3.5.10" | 2.8.10"
Se75 1.0 | 2.0.10® | 0.8 |1.3.10° 83.10 | 6.0.10°  3.1.10° | 2.6.10°
Se79 1.0 | 4110 | 0.8 |2810° 1.9.10°| 1.410°  4.1.10 | 2.9.10°
Se81 1.0 | 3.4.10° | 0.8 |1.9.10"|9.0.10"|5.1.10" | 3.4.10" | 2.7.10"
Se81m 1.0 | 6.0.10"° | 0.8 |3.7.10"|1.8.10"| 1.1.10" | 6.7.10" | 5.3.10"
Se83 1.0 | 46.10"° | 0.8 |29.10Y| 1.510"|8.7.10" | 5.9.10" | 4.7.10"
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Element f1  |hing[SV/Bq]| f; hing [SV/B0]
Nuclide age < 1 year )?earl 1 year | 5years yélgrs 15 years| adult
bromine
Br-74 1.0 | 9.0.10° | 1.0 |5.2.10°|2.6.10°| 1.5.10°  1.1.10" | 8.4.10"
Br-74m 1.0 | 1.5.10° 1.0 |8.5.10°]4.3.10°| 2.5.10° | 1.7.10%° | 1.4.10%°
Br-75 1.0 | 85.10"° | 1.0 |4.9.10"°|25.10°|1.5.10° 9.9.10" | 7.9.10"
Br-76 1.0 | 4.2.10° 1.0 | 2.7.10° | 1.4.10° | 8.7.10"° | 5.6.10% | 4.6.10%°
Br-77 1.0 | 6.3.10°° | 1.0 |4.4.10°|25.10°|1.720%° 1.1.10' | 9.6.10"
Br-80 1.0 | 3.9.10°°| 10 |21.10°|1.0.10°|5.8.10" 3.9.10" | 3.1.10"
Br-80m 1.0 | 1.4.10° 1.0 |8.0.10°]3.9.10'°| 2.3.10° | 1.4.10%° | 1.1.10%°
Br-82 1.0 | 3.7.10° 1.0 | 2.6.10° | 1.5.10° | 9.5.10° | 6.4.10%° | 5.4.10%°
Br-83 1.0 | 5.3.10°°| 1.0 |3.0.10°|1.4.10°|8.3.10" 55.10" | 4.3.10"
Br-84 1.0 | 1.0.10° 1.0 |5.8.10°]2.8.10°| 1.6.10° | 1.1.10% | 8.8.10"
rubidium
Rb-79 1.0 | 5.7.10°° | 1.0 |3.2.10°|1.6.10°| 9.2.10" | 6.3.10" | 5.0.10"
Rb-81 1.0 | 5410°| 10 |3.2.10°|1.6.10°|1.0.10° 6.7.10" | 5.4.10"
Rb-81m 1.0 | 1.1.10°° | 1.0 |6.2.10"3.1.10"|1.8.10"  1.2.10' | 9.7.10%
Rb-82m 1.0 | 8.7.10°° | 1.0 |5.9.10"3.4.10°| 2.2.10°  1.5.10' | 1.3.10®
Rb-83 1.0 | 1.1.108 1.0 | 8.4.10° | 49.10° | 3.2.10° | 2.2.10° | 1.9.10°
Rb-84 1.0 | 2.0.108 1.0 | 1.410° | 7.9.10° | 5.0.10° | 3.3.10° | 2.8.10°
Rb-86 1.0 | 3.1.108 1.0 | 2.0.10° | 9.9.10° | 5.9.10° | 3.5.10° | 2.8.10°
Rb-87 1.0 | 1.5.108 1.0 | 1.0.10° | 5.2.10° | 3.1.10° | 1.8.10° | 1.5.10°
Rb-88 1.0 | 1.1.10° 1.0 |6.2.10°]3.0.10'°| 1.7.10'° | 1.2.10% | 9.0.10"
Rb-89 1.0 | 5.4.10°° | 1.0 |3.0.10°|15.10"|8.6.10"  5.9.10" | 4.7.10"
strontium
Sr-80 06 | 3.7.10° | 0.4 | 2.3.10° | 1.1.10° | 6.5.10'° | 4.2.10% | 3.4.10%°
Sr-81 0.6 | 8.4.10° | 0.4 |49.10%|2.4.10"|1.4.10°  9.6.10" | 7.7.10"
Sr-82 06 | 7.2.10° | 04 | 4.110°| 2.1.10% | 1.3.10° | 8.7.10° | 6.1.10°
Sr-83 0.6 | 3.4.10° | 0.4 | 2.7.10° | 1.4.10° | 9.1.10° | 5.7.10% | 4.9.10%
Sr-85 06 | 7.7.20° | 0.4 | 3.1.10° | 1.7.10° | 1.5.10° | 1.3.10° | 5.6.10%
Sr-85m 0.6 | 4510" | 0.4 |3.0.10"|1.7.20" | 1.1.10" | 7.8.10* | 6.1.10%
Sr87m 06 | 2.410% | 0.4 |1.7.10°|9.0.10"|5.6.10" | 3.6.10" | 3.0.10%
Sr-89 06 | 3.6.10° | 04 | 1.8.10° | 8.9.10° | 5.8.10° | 4.0.10° | 2.6.10°
Sr90 06 | 2.3.10° | 0.4 | 7.3.10° | 4.7.10° | 6.0.10° | 8.0.10° | 2.8.1C°
Sr91 0.6 | 52.10° | 0.4 | 4.0.10° | 2.1.10° | 1.2.10° | 7.4.10" | 6.5.10%°
Sr92 0.6 | 3.4.10° | 0.4 | 2.7.10° | 1.4.10° | 8.2.10%° | 4.8.10" | 4.3.10%°
yttrium
Y-86 0.001| 7.6.10° [1.0.10*| 5.2.1¢° | 2.9.1¢° | 1.9.10° | 1.2.10° | 9.6.10%
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Element f1  |hing[SV/Bq]| f; hing [SV/B0]
. o 1 10
Nuclide age < 1 year year 1 year | 5years years 15 years| adult
Y-86m 0.001| 4.5.10'° | 1.0.10*| 3.1.10° | 1.7.10" | 1.1.10"° | 7.1.10" | 5.6.10"
Y-87 0.001| 4.6.10° |1.0.10*| 3.2.10° | 1.8.10° | 1.1.10° | 7.0.10"° | 5.5.10"
Y-88 0.001| 8.1.10° |1.0.10*| 6.0.10° | 3.5.10° | 2.4.10° | 1.6.10° | 1.3.1C°
Y-90 0.001 3.1.10% |1.0.10*| 2.0.10° | 1.0.10° | 5.9.10° | 3.3.10° | 2.7.1C°
Y-90m 0.001] 1.8.10° |1.0.10*| 1.2.10° | 6.1.10% | 3.7.10'° | 2.2.10%° | 1.7.10%
Y-91 0.001 2.8.10% |1.0.10*| 1.8.10° | 8.8.10° | 5.2.10° | 2.9.10° | 2.4.10°
Y-91m 0.001| 9.2.10" | 1.0.10*| 6.0.10" | 3.3.10" | 2.1.10"* | 1.4.20" | 1.1.20"
Y-92 0.001| 5.9.10° |1.0.10*| 3.6.10° | 1.8.10° | 1.0.10° | 6.2.10'° | 4.9.10%°
Y-93 0.001 1.4.10% |1.0.10%| 85.10° | 4.3.10° | 25.10° | 1.4.10° | 1.2.10°
Y-94 0.001] 9.9.10'° | 1.0.10*| 5.5.10° | 2.7.10" | 1.5.10'° | 1.0.10%° | 8.1.10"*
Y-95 0.001| 5.7.10'° | 1.0.10*| 3.1.10%° | 1.5.10% | 8.7.10'* | 5.9.10" | 4.6.10"*
zirconium
Zr-86 0.02| 6.9.10° | 0.01 | 4.8.10° | 2.7.10° | 1.7.10° | 1.1.10° | 8.6.10®
Zr-88 0.02| 2.8.10° | 0.01 | 2.0.10° | 1.2.10° | 8.0.10"° | 5.4.10' | 4.5.10%
Zr-89 0.02| 6.5.10° | 0.01 | 45.10° | 25.10° | 1.6.10° | 9.9.10'° | 7.9.10%
Zr-93 0.02| 1.2.10° | 0.01 |7.6.10° 5.1.10'°| 5.8.10° | 8.6.10" | 1.1.10°
Zr-95 0.02| 85.10° | 0.01 |5.6.10° | 3.0.10° | 1.9.10° | 1.2.10° | 9.5.10%
Zr-97 0.02| 2.2.10° | 0.01 | 1.4.10% | 7.3.10° | 4.4.10° | 2.6.10° | 2.1.10°
niobium
Nb-88 0.02| 6.7.10° | 0.01 |3.8.10°|1.9.10°| 1.1.10° | 7.9.10" | 6.3.10"
Nb-89 0.02| 3.0.10° | 0.01 | 2.0.10° | 1.0.10° | 6.0.10"° | 3.4.10' | 2.7.10%
Nb-89m 0.02| 15.10° | 0.01 |8.7.10°| 4.4.10°| 2.7.10"° | 1.8.10' | 1.4.10%
Nb-90 0.02| 1.1.10° | 0.01 | 7.2.10° | 3.9.10° | 2.5.10° | 1.6.10° | 1.2.10°
Nb-93m 0.02| 15.10° | 0.01 |9.1.10°| 4.6.10°| 2.7.10° | 1.5.10'° | 1.2.10%
Nb-94 0.02| 1510° | 0.01 | 9.7.1¢° | 5.3.10° | 3.4.10° | 2.1.10° | 1.7.10°
Nb-95 0.02| 4.6.10° | 0.01 | 3.2.10° | 1.8.10° | 1.1.10° | 7.4.10" | 5.8.10%
Nb-95m 0.02| 6.4.10° | 0.01 | 4.1.10° | 2.1.10° | 1.2.10° | 7.1.10" | 5.6.10%
Nb-96 0.02]| 9.2.10° | 0.01 | 6.3.10° | 3.4.10° | 2.2.10° | 14.10° | 1.1.10°
Nb-97 0.02| 7.7.10° | 0.01 |4.5.10°|2.3.10°| 1.3.10"° | 8.7.10" | 6.8.10"
Nb-98m 0.02| 1.2.10° | 0.01 |7.1.10°|3.6.10°| 2.2.10"° | 1.4.10' | 1.1.10%
molybdenum
Mo-90 1.0 | 1.7.10° 1.0 | 1.2.10° | 6.3.10"° | 4.0.10'° | 2.7.10'° | 2.2.10%
Mo-93 1.0 | 7.9.10° 1.0 | 6.9.10° | 5.0.10° | 4.0.1¢° | 3.4.10° | 3.1.10°
Mo-93m 1.0 | 8.0.10° | 1.0 |5.4.10"°|3.1.10°| 2.0.10'°| 1.4.10'° | 1.1.10%
Mo-99 1.0 | 5.5.10° 1.0 | 3510° | 1.8.10° | 1.1.10° | 7.6.10'° | 6.0.10%
Mo-101 1.0 | 48.10°° | 1.0 |27.10°|1.3.10°°| 7.6.10" 5.2.10' | 4.1.10"
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Element f1  |hing[SV/Bq]| f; hing [SV/B0]
Nuclide age < 1 year )?earl 1 year | 5years yélgrs 15 years| adult
technetium
Tc93 1.0 | 2.7.10° | 05 |25.10°|1.5.10"|9.8.10" | 6.8.10" | 5.5.10"
Tc-93m 1.0 | 2.0.10° | 05 |1.3.10°|7.3.10"|4.6.10" | 3.2.10" | 2.5.10"
Tc94 1.0 | 1.2.20° | 05 | 1.0.10° |5.8.10°|3.7.10"°| 2.5.10" | 2.0.10"
Tc-94m 1.0 | 1.3.10° | 05 |6.5.10°|3.3.10°| 1.9.10" | 1.3.10" | 1.0.10"
Tc95 1.0 | 9.9.10"° | 05 |8.7.10"|5.0.10"| 3.3.10° | 2.3.10" | 1.8.10"
Tc-95m 1.0 | 47.10° | 05 |28.10° | 1.6.10° | 1.0.10° | 7.0.10" | 5.6.10"
Tc-96 1.0 | 6.710° | 05 |5.1.10° | 3.010° | 2.0.10° | 1.4.10° | 1.1.10°
Tc-96m 1.0 | 1.0.10"° | 05 |6.5.10"|3.6.10"| 2.3.10" | 1.6.10" | 1.2.10"
Tc-97 1.0 | 9.9.10"° | 05 |4.9.10°|2.4.10"| 1.4.10"| 8.8.10" | 6.8.10"
Tc-97m 1.0 | 8.7.10° | 05 | 4.1.10° | 2.0.10° | 1.1.10° | 7.0.10" | 5.5.10"
Tc-98 1.0 | 23108 | 05 | 1.210° | 6.1.10° | 3.7.10° | 2.5.10° | 2.0.10°
Tc-99 1.0 | 1.0.10® | 05 | 4.8.10° | 2.3.10° | 1.3.10° | 8.2.10" | 6.4.10"
Tc-99m 1.0 | 2.0.10"° | 05 |1.3.10°|7.2.10"|4.3.10" | 2.8.0™ | 2.2.10"
Tc-101 1.0 | 2410 | 05 |1.3.10°|6.1.10"|3.5.10" | 2.4.10" | 1.9.10"
Tc-104 1.0 | 1.0.2¢° | 05 |53.10°|26.10°|1.5.10"| 1.0.10" | 8.0.10"
ruthenium
Ru-94 0.1 | 9.3.10° | 0.05 |5.9.10"|3.1.10" | 1.9.10" | 1.2.10" | 9.4.10"
Ru-97 0.1 | 1.2.10° | 0.05 |8.5.10"| 4.7.10" | 3.0.10"° | 1.9.10" | 1.5.10"
Ru-103 01| 7.1.10° | 0.05 | 46.10° | 2.4.10° | 1.5.10° | 9.2.10"° | 7.3.10"
Ru-105 01| 2.7.10° | 0.05 | 1.8.10° | 9.1.10" | 5.5.10"° | 3.3.10" | 2.6.10"
Ru-106 0.1 | 84.10° | 005 | 49.10°  25.10° | 1.5.10° | 8.6.10° | 7.0.10°
rhodium
Rh-99 01 | 4210° | 0.05 | 29.10° | 1.6.10° | 1.0.10° | 6.5.10" | 5.1.10"
Rh-99m 0.1 | 49.10° | 0.05 |3.5.10"|2.0.10" | 1.3.10"° | 8.3.10" | 6.6.10"
Rh-100 0.1 | 49.10° | 0.05 | 3.6.10° | 2.0.10° | 1.4.10° | 8.8.10" | 7.1.10"
Rh-101 0.1 | 49.10° | 005 | 2.8.10° | 1.6.10° | 1.0.10° | 6.7.10" | 5.5.10"
Rh-101m 01 | 1.7.10° | 0.05 | 1.2.10° | 6.8.10" | 4.4.10"° | 2.8.10" | 2.2.10"
Rh-102m 01 | 1.9.10° | 0.05 | 1.0.10° | 6.4.10° | 4.3.10° | 3.0.10° | 2.610°
Rh-102 01 | 1.2.10° | 0.05 | 7.4.10° | 3.9.10° | 2.4.10° | 1.4.10° | 1.2.10°
Rh-103m 0.1 | 47.10" | 0.05 |2.7.10"|1.3.10" | 7.4.10?| 4.8.10% | 3.8.10"
Rh-105 0.1 | 4.0.10° | 0.05 | 2.7.10° | 1.3.10° | 8.0.10"° | 4.6.10° | 3.7.10"
Rh-106m 01 | 1.410° | 005 |9.7.10" 5.3.10'|3.3.10"° | 2.0.10" | 1.6.10"
Rh-107 0.1 | 2.9.10° | 0.05 |1.6.10" | 7.9.10" | 4.5.10" | 3.1.10" | 2.4.10"
palladium
Pd-100 0.05| 7.4.10° | 0.005 | 5.2.10° | 2.9.10° | 1.9.10° | 1.2.10° | 9.4.10"
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Element f1  |hing[SV/Bq]| f; hing [SV/B0]
Nuclide age < 1 year )?earl 1 year | 5years yélgrs 15 years| adult
Pd101 0.05| 8.2.10*° | 0.005 | 5.7.10'°| 3.1.10'° | 1.9.10%° | 1.2.10" | 9.4.10"
Pd103 0.05| 2.2.10° | 0.005 | 1.4.10° | 7.2.10'° | 4.3.10"° | 2.4.10" | 1.9.10%
Pd-107 0.05| 4.4.10*° | 0.005 | 2.8.10'°| 1.4.10'° | 8.1.10" | 4.6.10" | 3.7.10"
Pd-109 0.05| 6.3.10° | 0.005 | 4.1.10° | 2.0.10° | 1.2.10° | 6.8.10" | 5.5.10%
silver
Ag-102 0.1 | 4.2.10° | 0.05 |2.4.10"|1.2.10" | 7.3.10" | 5.0.10" | 4.0.10"
Ag-103 0.1 | 45.10° | 0.05 |2.7.10"| 1.4.10" | 8.3.10" | 5.5.10" | 4.3.10"
Ag-104 0.1 | 43.10° | 0.05 |2.9.10"|1.7.10" | 1.1.10" | 7.5.10" | 6.0.10"
Ag-104m 0.1 | 5.6.10° | 0.05 |3.3.10"|1.7.10"| 1.0.10" | 6.8.10" | 5.4.10"
Ag-105 0.1 | 3.9.10° | 0.05 | 25.10° | 1.4.10° | 9.1.10" | 5.9.10" | 4.7.10"
Ag-106 0.1 | 3.7.10° | 0.05 |2.1.10"| 1.0.10" | 6.0.10" | 4.1.10" | 3.2.10"
Ag-106m 01 | 9.7.10° | 0.05 | 6.9.10° | 4.1.10° | 2.8.10° | 1.8.10° | 1.5.10°
Ag-108m 01 | 21.10° | 005 | 1.1.10° | 6.5.10° | 4.3.10° | 2.8.10° | 2.3.10°
Ag-110m 01 | 2.4.10° | 005 | 1.410° | 7.8.10° | 5.2.10° | 3.4.10° | 2.8.10°
Ag-111 01 | 1.4.10° | 005 | 9.3.10° | 46.10° | 2.7.10° | 1.6.10° | 1.3.10°
Ag-112 0.1 | 4.9.10° | 0.05 | 3.0.10° | 1.5.10° | 8.9.10"° | 5.4.10" | 4.3.10%
Ag-115 0.1 | 7.2.10"° | 0.05 |4.1.10° | 2.0.10"° | 1.2.10° | 7.7.10" | 6.0.10"
cadmium
Cd-104 0.1 | 42.10%° | 0.05 |2.9.10°|1.7.10°| 1.1.10'°| 7.2.10" | 5.4.10"
Cd-107 0.1 | 7.1.10%° | 0.05 | 4.6.10°| 2.3.10'°| 1.3.10'° | 7.8.10" | 6.2.10"
Cd-109 0.1 | 2.1.10° | 0.05 | 9.5.10° | 5.5.10° | 3.5.10° | 2.4.10° | 2.0.10°
Cd-113 0.1 | 1.0.10" | 0.05 | 4.8.10° | 3.7.10° | 3.0.10®* | 2.6.10° | 2.5.10°
Cd-113m 0.1 | 1.2.10" | 0.05 | 5.6.10° | 3.9.10° | 2.9.10° | 2.4.10° | 2.3.10°
Cd-115 0.1 | 1.4.10° | 0.05 | 9.7.10° | 49.10° | 2.9.10° | 1.7.10° | 1.4.10°
Cd-115m 0.1 | 4.1.10° | 0.05 | 1.9.10° | 9.7.10° | 6.9.10° | 4.1.10° | 3.3.10°
Cd-117 0.1 | 2.9.10° | 0.05 | 1.9.10° | 9.5.10 | 5.7.10'° | 3.5.10% | 2.8.10%°
Cd-117m 0.1 | 26.10° | 0.05 | 1.7.10° | 9.0.10" | 5.6.10'° | 3.5.10" | 2.8.10%
indium
In-109 0.04 | 5.2.10* | 0.02 |3.6.10"°| 2.0.10" | 1.3.10° | 8.2.10" | 6.6.10™
In-110 0.04| 1510° | 0.02 | 1.1.10° | 6.5.10"° | 4.410%° | 3.0.10" | 2.4.10%
In-110m 0.04| 1.1.10° | 0.02 |6.4.10"°|3.2.10"° 1.9.10"° | 1.3.10' | 1.0.10%
In-111 0.04| 2.4.10° | 0.02 | 1.7.10° | 9.1.10'° | 5.9.10"° | 3.7.10" | 2.9.10%
In-112 0.04| 1.2.10*° | 0.02 |6.7.10"|3.3.10" | 1.9.10" | 1.3.10" | 1.0.10™
In-113m 0.04| 3.0.10° | 0.02 |1.8.10"|9.3.10" | 6.2.10" | 3.6.10" | 2.8.10"
In-114m 0.04| 5.6.10° | 0.02 | 3.1.1¢° | 1.5.1¢® | 9.0.10° | 5.2.10° | 4.1.10°
In-115 0.04| 1.3.10° | 0.02 | 6.4.10° | 4.8.10° | 4.3.10° | 3.6.1¢° | 3.2.10°
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Element f1  |hing[SV/Bq]| f; hing [SV/B0]
. o 1 10

Nuclide age < 1 year year 1 year | 5years years 15 years| adult
In-115m 0.04| 9.6.10° | 0.02 |6.0.10'°| 3.0.10'°| 1.8.10"° | 1.1.10" | 8.6.10"
In-116m 0.04| 5.8.10° | 0.02 |3.6.10°| 1.9.10'°| 1.2.10"° | 8.0.10" | 6.4.10"
In-117 0.04| 3.3.10° | 0.02 |1.9.10°| 9.7.10" | 5.8.10" | 3.9.10" | 3.1.10"
In-117m 0.04| 1.4.10° | 0.02 |8.6.10°| 43.10'°| 2.5.10"° | 1.6.10' | 1.2.10%
In-119m 0.04| 5.9.10° | 0.02 |3.2.10°| 1.6.10'° | 8.8.10" | 6.0.10" | 4.7.10"

tin
Sn110 0.04| 35.10° | 0.02 | 2.3.10° | 1.2.10° | 7.4.10° | 4.4.10'° | 3.5.10%
Sn111 0.04| 2.5.10° | 0.02 |15.10°|7.4.10" | 4.4.10" | 3.0.20" | 2.3.10"
Sn113 0.04| 7.8.10° | 0.02 |5.0.10° | 2.6.10° | 1.6.10° | 9.2.10'° | 7.3.10%
Sn117m 0.04| 7.7.10° | 0.02 | 5.0.10° | 25.10° | 1.5.10° | 8.8.10'° | 7.1.10%
Sn119m 0.04| 4.1.10° | 0.02 | 25.10° | 1.3.10° | 7.5.10° | 4.3.10'° | 3.4.10%
Sn121 0.04| 2.6.10° | 0.02 | 1.7.10° | 8.4.10'° | 5.0.10"° | 2.8.10' | 2.3.10%
Sn121m 0.04| 4.6.10° | 0.02 | 2.7.10° | 1.4.10° | 8.2.10"° | 4.7.10'° | 3.8.10%
Sn123 0.04| 2510° | 0.02 | 1.6.1¢% | 7.8.10° | 4.6.10° | 2.6.10° | 2.1.10°
Sn123m 0.04| 4.7.10° | 002 |2.6.10°°| 1.3.10'°| 7.3.10" | 4.9.10" | 3.8.10"
Sn125 0.04| 35.10° | 0.02 | 2.2.10¢% | 1.1.1¢% | 6.7.10° | 3.8.10° | 3.1.10°
Sn126 0.04| 5.0.10° | 0.02 | 3.0.1¢% | 1.6.1¢% | 9.8.10° | 5.9.10° | 4.7.10°
Sn127 0.04| 2.0.10° | 0.02 | 1.3.10° | 6.6.10'° | 4.0.10"° | 2.5.10' | 2.0.10%
Sn128 0.04| 1.6.10° | 0.02 |9.7.10°| 4.9.10'° | 3.0.10"° | 1.9.10' | 1.5.10%

antimony
Sh115 02 | 2510° | 01 |15.10%|75.10"|45.10" 3.1.10" | 2.4.10%
Sh116 02 | 2710 | 01 |1.6.10°]8.0.10"|4.8.10" | 3.310" | 2.6.10"
Sh116m 0.2 | 5.0.10° | 01 |3.3.10°]1.9.10"°|1.2.10"°| 8.3.10" | 6.7.10"
Sh117 02 | 1.6.10° | 01 |1.0.10°|56.10"|3.5.10" | 2.2.10" | 1.8.10%
Sh118m 0.2 | 1.3.10° 0.1 |1.0.10° | 5.8.10° | 3.9.10° | 2.6.10' | 2.1.10%
Sh119 0.2 | 84.10° | 0.1 |5.8.10°]3.0.10'°|1.8.10°| 1.0.10% | 8.0.10"
Sb-120m 0.2 | 8.1.10° 0.1 |6.010° | 35.10° | 2.3.10° | 1.6.10° | 1.2.10°
Sbh120 02 | 1.7.10° | 01 |9.4.10"| 46.20"|2.7.10" | 1.8.10" | 1.4.10"
Sb122 0.2 | 1.8.10° 0.1 |1.210°|6.110°| 3.7.10° | 2.1.10° | 1.7.10°
Sb124 0.2 | 25.10° 0.1 |1.6.10°| 8.4.10° | 5.2.10° | 3.2.10° | 2.5.10°
Sbhl2 4 0.2 | 8510" | 01 |4.9.10"| 25.10" 1510 1.0.10" | 8.0.10%
Sh125 0.2 | 1.1.108 0.1 |6.1.10° | 3.4.10° | 2.1.10° | 1.4.10° | 1.1.10°
Sh126 0.2 | 2.0.108 0.1 | 1.4.10°| 7.6.10° | 4.9.10° | 3.1.10° | 2.4.10°
Sb126m 0.2 | 3.9.10° | 0.1 |2210°|1.1.10°|6.6.10" | 4.5.10" | 3.6.10"
Sh127 0.2 | 1.7.108 0.1 | 1.2.10° | 5.9.10° | 3.6.10° | 2.1.10° | 1.7.10°
Sh128 0.2 | 6.3.10° 0.1 | 45.10° | 2.410° | 1.5.10° | 9.5.10% | 7.6.10%°
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Element f1  |hing[SV/Bq]| f; hing [SV/B0]
Nuclide age < 1 year )?earl 1 year | 5years yélgrs 15 years| adult
Sh-128m 0.2 | 3.7.10° | 01 |21.10%]1.0.10°|6.0.20" | 4.1.10" | 3.3.10"
Sh129 0.2 | 4.3.10° 0.1 |28.10° | 1.5.10° | 8.8.10"° | 5.3.10' | 4.2.10%
Sh-130 0.2 | 9.1.10° | 01 |5.4.10°]2.8.10"°|1.7.10°| 1.2.10%° | 9.110"
Sh131 0.2 | 1.1.10° 0.1 |7.3.10°|3.9.10"° 2.1.10° | 1.4.10" | 1.0.10%

tellurium
Te116 0.6 | 1.4.10° 0.3 |1.0.10° | 55.10° | 3.4.10° | 2.1.10'° | 1.7.10%
Te121 0.6 | 3.1.10° 0.3 |2.0.10° | 1.2.10° | 8.0.10"° | 5.4.10' | 4.3.10%
Te-121m 0.6 | 2.7.10° 0.3 | 1210 6.9.10° | 42.10° | 2.8.10° | 2.3.10°
Te123 0.6 | 2.0.10° 0.3 |9.3.10° | 6.9.10° | 5.4.10° | 4.7.10° | 4.4.10°
Te-123m 0.6 | 1.9.10° 0.3 |88.10° | 49.10° | 2.8.10° | 1.7.10° | 1.4.10°
Te-125m 0.6 | 1.3.10° 0.3 |6.3.10° | 3.3.10° | 1.9.10° | 1.1.10° | 8.7.10%
Te-127 0.6 | 1.5.10° 0.3 |1.2.10° | 6.2.10°° | 3.6.10° | 2.1.10'° | 1.7.10%
Te-127m 0.6 | 4.1.10° 0.3 |1.8.10°|9510°| 5.2.10° | 3.0.10° | 2.3.10°
Te-129 06 | 7510° | 03 |4.4.10%]2.1.10"°|1.2.10"° 8.0.10" | 6.3.10"
Te-129m 0.6 | 4.4.10° 03 |24.10° | 1.210°| 6.6.10° | 3.9.10° | 3.0.10°
Te-131 0.6 | 9.0.10° | 0.3 |6.6.10°|3.5.10°| 1.9.10°| 1.2.10% | 8.7.10"
Te-131m 0.6 | 2.0.10° 0.3 | 1410|7810 | 43.10° | 2.7.10° | 1.9.10°
Te-132 0.6 | 4.8.10° 0.3 | 3.0.10° | 1.610% | 8.3.10° | 5.3.10° | 3.8.1C°
Te-133 0.6 | 84.10° | 03 |6.3.10°]3.3.10°| 1.6.10°| 1.1.10% | 7.2.10%"
Te-133m 0.6 | 3.1.10° 0.3 |24.10 | 1.3.10° | 6.3.10° | 4.1.10'° | 2.8.10%
Te134 0.6 | 1.1.10° 0.3 |75.10"°|3.9.10°  2.2.10° | 1.4.10"° | 1.1.10%

iodine
1-120 1.0 | 3.9.10° 1.0 | 2.8.10° | 1.4.10° | 7.2.10'° | 4.8.10% | 3.4.10%°
[-120m 1.0 | 2.3.10° 1.0 | 1.5.10° | 7.8.10'°| 4.2.10'° | 2.9.10% | 2.1.10%°
1-121 1.0 | 6.2.10°° | 1.0 |5.3.10°|3.1.10°| 1.7.10°  1.2.10' | 8.2.10"
1-123 1.0 | 2.2.10° 1.0 | 1.9.10° | 1.1.10° | 4.9.10'° | 3.3.10% | 2.1.10%°
[-124 1.0 | 1.2.10° 1.0 | 1.1.10° | 6.3.10% | 3.1.10° | 2.0.10° | 1.3.10°
[-125 1.0 | 5.2.10° 1.0 | 57.10° | 4.1.10% | 3.1.10° | 2.2.10° | 1.5.10°
1-126 1.0 | 2.1.10 1.0 | 2.1.10° | 1.3.10" | 6.8.10° | 45.10° | 2.9.10°
1-128 1.0 | 5.7.10°° | 1.0 |3.3.10°|1.6.10"°| 8.9.10"  6.0.10" | 4.6.10"
1-129 1.0 | 1.8.10° 1.0 | 2210|1710 | 1.9.10" | 1.4.10" | 1.1.10
1-130 1.0 | 2.1.108 1.0 | 1.8.10%|9.8.10° | 4.6.10° | 3.0.10° | 2.0.10°
[-131 1.0 | 1.8.10° 1.0 |1.8.10 | 1.0.10° | 5.2.1¢% | 3.4.10° | 2.2.1¢8
[-132 1.0 | 3.0.10° 1.0 | 2.4.10° | 1.3.10° | 6.2.10'° | 4.1.10'° | 2.9.10%
[-132m 1.0 | 2.4.10° 1.0 | 2.010° | 1.1.10° | 5.0.10'° | 3.3.10'° | 2.2.10%
[-133 1.0 | 4.9.108 1.0 | 44108 | 2.3.10% | 1.0.1¢% | 6.8.10° | 43.10°
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Element f1  |hing[SV/Bq]| f; hing [SV/B0]
. o 1 10
Nuclide age < 1 year year 1 year | 5years years 15 years| adult
1-134 1.0 | 1.1.10° 1.0 |75.10°]3.9.10"°| 2.1.10° | 1.4.10%° | 1.1.10%°
1-135 1.0 | 1.0.108 1.0 | 8.9.10° | 4.7.10° | 2.2.10° | 1.4.10° | 9.3.10%°
caesium
Cs125 1.0 | 3.9.10°° | 1.0 |2210°|1.1.10"|6.5.10"  4.4.10" | 3.5.10"
Cs127 1.0 | 1.8.10°° | 1.0 |1.2.10°|6.6.10"| 4.2.10" | 2.9.10" | 2.4.10"
Cs129 1.0 | 44.10°°| 10 |3.010°|1.7.10"°|1.1.10° 7.2.10" | 6.0.10"
Cs130 1.0 | 3.3.10°° | 1.0 |1.8.10%|9.0.10"|5.2.10"| 3.6.10" | 2.8.10"
Cs131 1.0 | 46.10°°| 1.0 |29.10°|1.6.10°|1.0.10° 6.9.10" | 5.8.10"
Cs132 1.0 | 2.7.10° 1.0 | 1.8.10° | 1.1.10° | 7.7.10"° | 5.7.10% | 5.0.10%°
Cs134 1.0 | 2.6.10° 1.0 | 1.6.10° | 1.3.10% | 1.4.10° | 1.9.10° | 1.9.10°
Cs134m 1.0 | 2.1.10°° | 1.0 |1.2.10°|5.9.10" | 3.5.10" | 2.5.10' | 2.0.10"
Cs135 1.0 | 4.1.10° 1.0 | 2.3.10° | 1.7.10° | 1.7.10° | 2.0.10° | 2.0.10°
Cs135m 1.0 | 1.3.10°° | 1.0 |8.6.10"4.9.10" | 3.2.10" | 2.3.10' | 1.9.10"
Cs136 1.0 | 15108 1.0 | 95.10° | 6.1.10° | 4.4.10° | 3.4.10° | 3.0.10°
Cs137 1.0 | 2.1.108 1.0 | 1.2.10° ] 9.6.10° | 1.0.10° | 1.3.10° | 1.3.10°
Cs138 1.0 | 1.1.10° 1.0 |5.9.10°]2.9.10"°| 1.7.10° | 1.2.10% | 9.2.10"
barium
Ba126 0.6 | 2.7.10° | 0.3* | 1.7.10° | 8.5.10'° | 5.0.10'° | 3.1.10% | 2.6.10%°
Ba128 0.6 | 2.0.10° | 0.3* | 1.7.10° | 9.010° | 5.2.10° | 3.0.10° | 2.7.10°
Ba-131 0.6 | 4.2.10° | 0.3* | 2.6.10° | 1.4.10° | 9.4.10'° | 6.2.10%° | 4.5.10%°
Ba-131m 0.6 | 5.8.10" | 0.3 |3.2.10"| 1.6.10' | 9.3.10"% | 6.3.10* | 4.9.10%
Ba-133 0.6 | 2.2.10° | 0.3* | 6.2.10° | 3.9.10° | 4.6.10° | 7.3.10° | 1.510°
Ba-133m 0.6 | 4.2.10° | 0.3* | 3.6.10° | 1.8.10° | 1.1.10° | 5.9.10%° | 5.4.10%°
Ba-135m 0.6 | 3.3.10° | 0.3* | 2.9.10° | 1.5.10° | 8.5.10'° | 4.7.10% | 4.3.10%°
Ba-139 0.6 | 1.4.10° | 0.3* | 8.4.10°| 4.1.10'°| 2.4.10'° | 1.5.10%° | 1.2.10%°
Ba-140 0.6 | 3.2.10° | 0.3 | 1.8.10° | 9.2.10° | 5.8.10° | 3.7.10° | 2.6.10°
Ba141 0.6 | 7.6.10%° | 0.3* | 4.7.10°| 2.3.10'° | 1.3.10'° | 8.6.10" | 7.0.10"
Ba142 0.6 | 3.6.10%° | 0.3* | 2.2.10%| 1.1.10"°| 6.6.10"* | 4.3.10" | 3.5.10"
lanthanum
La-131 0.005| 3.5.10'° |5.0.10*| 2.1.10° | 1.1.10" | 6.6.10'* | 4.4.10"* | 3.5.10"*
La-132 0.005 3.8.10° |5.0.10*| 2.4.10° | 1.3.10° | 7.8.10'° | 4.8.10'° | 3.9.10"
La-135 0.005| 2.8.10%° [5.0.10*| 1.9.10'° | 1.0.10'° | 6.4.10"* | 3.9.10" | 3.0.10"
La-137 0.005/ 1.1.10° |5.0.10*| 4.5.10'°| 2.5.10'° | 1.6.10'° | 1.0.10% | 8.1.10"
La-138 0.005| 1.3.10° |5.0.10*| 4.6.1¢° | 2.7.1¢° | 1.9.10° | 1.3.10° | 1.1.10°
La-140 0.005| 2.0.10° |5.0.10*| 1.3.1¢% | 6.8.1C° | 4.2.10° | 2.5.10° | 2.0.10°
La-141 0.005 4.3.10° |5.0.10*| 2.6.10° | 1.3.10° | 7.6.10'° | 4.5.10'° | 3.6.10"
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Element f1  |hing[SV/Bq]| f; hing [SV/B0]
. o 1 10
Nuclide age < 1 year year 1 year | 5years years 15 years| adult
La-142 0.005/ 1.9.10° |5.0.10*| 1.1.10° | 5.8.10" | 3.5.10'° | 2.3.10'° | 1.8.10"
La-143 0.005| 6.9.10'° |5.0.10*| 3.9.10° | 1.9.10" | 1.1.10"° | 7.1.10" | 5.6.10"
cerium
Ce134 0.005 2.8.10%® |5.0.10*| 1.8.10° | 9.1.10° | 5.5.10° | 3.2.10° | 2.5.10°
Ce135 0.005/ 7.0.10° |5.0.10*| 4.7.10° | 2.6.10° | 1.6.10° | 1.0.10° | 7.9.10"
Ce-137 0.005| 2.6.10'° |5.0.10*| 1.7.10%° | 8.8.10" | 5.4.10'* | 3.2.10" | 2.5.10"
Ce-137m 0.005 6.1.10° |5.0.10*| 3.9.10° | 2.0.10° | 1.210° | 6.8.10'° | 5.4.10%
Ce139 0.005/ 2.6.10° |5.0.10*| 1.6.10° | 8.6.10'° | 5.4.10"° | 3.3.10' | 2.6.10"
Cel41 0.005/ 8.1.10° |5.0.10*| 5.1.10° | 2.6.10° | 1.5.10° | 8.8.10%° | 7.1.10%
Ce-143 0.005 1.2.10% |5.0.10*| 8.0.10° | 4.1.10° | 2.4.10° | 1.4.10° | 1.1.10°
Ce144 0.005 6.6.10° |5.0.10*| 3.9.10° | 1.9.10° | 1.1.10% | 6.5.10° | 5.2.10°
praseodymium
Pr-136 0.005| 3.7.10'° | 5.0.10*| 2.1.10° | 1.0.10% | 6.1.10'* | 4.2.10"* | 3.3.10"*
Pr-137 0.005| 4.1.10'° |5.0.10*| 2.5.10° | 1.3.10% | 7.7.10"* | 5.0.10" | 4.0.10"*
Pr-138m 0.005/ 1.0.10° |5.0.10*| 7.4.10° | 4.1.10"° | 2.6.10'° | 1.6.10%° | 1.3.10'°
Pr-139 0.005| 3.2.10'° |5.0.10*| 2.0.10%° | 1.1.10" | 6.5.10'* | 4.0.10"* | 3.1.10"
Pr-142 0.005 1.5.10%® |5.0.10*| 9.8.10° | 4.9.10° | 2.9.10° | 1.6.10° | 1.3.1C°
Pr-142m 0.005| 2.0.10'° |5.0.10*| 1.2.10° | 6.2.10" | 3.7.10'* | 2.1.10" | 1.7.20"
Pr-143 0.005 1.4.10%® |5.0.10*| 8.7.10° | 4.3.10° | 2.6.10° | 1.5.10° | 1.2.10°
Pr-144 0.005| 6.4.10'° |5.0.10*| 3.5.10° | 1.7.10" | 9.5.10"* | 6.5.10" | 5.0.10"
Pr-145 0.005| 4.7.10° |5.0.10*| 2.9.10° | 1.4.10° | 8.5.10'° | 4.9.10'° | 3.9.10"
Pr-147 0.005| 3.9.10'° |5.0.10*| 2.2.10° | 1.1.10" | 6.1.10"* | 4.2.10"* | 3.3.10"
neodymium
Nd-136 0.005/ 1.0.10° |5.0.10*| 6.1.10%° | 3.1.10% | 1.9.10'° | 1.210%° | 9.9.10"
Nd-138 0.005/ 7.2.10° |5.0.10*| 4.5.10° | 2.3.10° | 1.3.10° | 8.0.10"° | 6.4.10"
Nd-139 0.005| 2.1.10'° |5.0.10*| 1.2.10"° | 6.3.10" | 3.7.10'* | 2.5.10" | 2.0.10"
Nd-139m 0.005 2.1.10° |5.0.10*| 1.4.10° | 7.8.10"° | 5.0.10'° | 3.1.10%° | 2.510%
Nd-141 0.005| 7.8.10' |5.0.10*| 5.0.10" | 2.7.10" | 1.6.10'* | 1.0.10" | 8.3.10%
Nd-147 0.005 1.2.10%® |5.0.10*| 7.8.10° | 3.9.10° | 2.3.10° | 1.3.10° | 1.1.10°
Nd-149 0.005 1.4.10° |5.0.10*| 8.7.10° | 4.3.10"° | 2.6.10'° | 1.6.10%° | 1.2.10%°
Nd-151 0.005| 3.4.10'° |5.0.10*| 2.0.10° | 9.7.10" | 5.7.10'* | 3.8.10"" | 3.0.10"
promethium
Pm141 0.005| 4.2.10%° [5.0.10*| 2.4.10'° | 1.2.10"° | 6.8.10"* | 4.6.10" | 3.6.10"
Pm143 0.005| 1.9.10° [5.0.10*| 1.2.1¢° | 6.7.10'° | 4.4.10'° | 2.9.10% | 2.3.10%
Pm144 0.005| 7.6.10° [5.0.10*| 4.7.1¢° | 2.7.1¢° | 1.8.10° | 1.2.10° | 9.7.10%
Pm145 0.005/ 1.5.10° |5.0.10*| 6.8.10° | 3.7.10%° | 2.3.10'° | 1.4.10'° | 1.1.10"
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Element f1  |hing[SV/Bq]| f; hing [SV/B0]
. o 1 10
Nuclide age < 1 year year 1 year | 5years years 15 years| adult
Pm146 0.005/ 1.0.10® |5.0.10*| 5.1.10° | 2.8.10° | 1.8.10° | 1.1.10° | 9.0.10"
Pm147 0.005/ 3.6.10° |5.0.10*| 1.9.10° | 9.6.10" | 5.7.10'° | 3.2.10'° | 2.6.10"
Pm148 0.005/ 3.0.10%® |5.0.10*| 1.9.10° | 9.7.10° | 5.8.10° | 3.3.10° | 2.7.1C°
Pm148m 0.005/ 1.5.10%® |5.0.10*| 1.0.10° | 5.5.10° | 3.5.10° | 2.2.10° | 1.7.10°
Pm149 0.005/ 1.2.10%® |5.0.10*| 7.4.10° | 3.7.10° | 2.2.10° | 1.2.10° | 9.9.10%
Pm150 0.005/ 2.8.10° |5.0.10*| 1.7.10° | 8.7.10% | 5.2.10'° | 3.2.10'° | 2.6.10"
Pm151 0.005/ 8.0.10° |5.0.10*| 5.1.10° | 2.6.10° | 1.6.10° | 9.1.10%° | 7.3.10%
samarium
Sm141 0.005 45.10%° |5.0.10*| 2.5.10° | 1.3.10% | 7.3.10'* | 5.0.10" | 3.9.10"
Sm141m 0.005| 7.0.10'° | 5.0.10*| 4.0.10° | 2.0.10% | 1.2.10'° | 8.2.10" | 6.5.10"*
Sm142 0.005 2.2.10° |5.0.10*| 1.3.10° | 6.2.10" | 3.6.10'° | 2.4.10'° | 1.9.10'°
Sm145 0.005 2.4.10° |5.0.10*| 1.4.10° | 7.3.10° | 4.5.10'° | 2.7.10%° | 2.1.10%°
Sm146 0.005 1.5.10° |5.0.10*| 1.5.10" | 1.0.10" | 7.0.10% | 5.8.10° | 5.4.1¢¢
Sm147 0.005 1.4.10° |5.0.10*| 1.4.10" | 9.2.10° | 6.4.10% | 5.2.10° | 4.9.1¢¢
Sm151 0.005/ 1.5.10° |5.0.10*| 6.4.10'° | 3.3.10% | 2.0.10'° | 1.2.10%° | 9.8.10"*
Sm153 0.005 8.4.10° |5.0.10*| 5.4.10° | 2.7.10° | 1.6.10° | 9.2.10'° | 7.4.10"
Sm155 0.005| 3.6.10'° |5.0.10*| 2.0.10%° | 9.7.10" | 5.5.10'* | 3.7.10" | 2.9.10"
Sm156 0.005/ 2.8.10° |5.0.10*| 1.8.10° | 9.0.10" | 5.4.10'° | 3.1.10'° | 2.5.10"
europium
Ew145 0.005 5.1.10° |5.0.10*| 3.7.10° | 2.1.10° | 1.4.10° | 9.4.10'° | 7.5.10"
Eu-146 0.005 8.5.10° |5.0.10*| 6.2.10° | 3.6.10° | 2.4.10° | 1.6.10° | 1.3.1C°
Eu147 0.005/ 3.7.10° |5.0.10*| 2.5.10° | 1.410° | 8.9.10'° | 5.6.10'° | 4.4.10"
Eu-148 0.005 8.5.10° |5.0.10*| 6.0.10° | 3.5.10° | 2.4.10° | 1.6.10° | 1.3.1C°
Eu-149 0.005| 9.7.10'° | 5.0.10*| 6.3.10'° | 3.4.10" | 2.1.10'° | 1.3.10'° | 1.0.10"
Ew150 0.005 1.3.10%® |5.0.10*| 5.7.10° | 3.4.10° | 2.3.10° | 1.5.10° | 1.3.1C°
Eu-150m 0.005 4.4.10° |5.0.10*| 2.8.10° | 1.4.10° | 8.2.10'° | 4.7.10'° | 3.8.10"
Eu-152 0.005 1.6.10° |5.0.10*| 7.4.10° | 4.1.10° | 2.6.10° | 1.7.10° | 1.4.10°
Eu-152m 0.005 5.7.10° |5.0.10*| 3.6.10° | 1.8.10° | 1.1.10° | 6.2.10'° | 5.0.10%
Eu-154 0.005 2.5.10° |5.0.10*| 1.2.10° | 6.5.10° | 4.1.10° | 2.5.10° | 2.0.10°
Eu155 0.005 4.3.10° |5.0.10*| 2.2.10° | 1.1.10° | 6.8.10'° | 4.0.10%° | 3.2.10"°
Eu-156 0.005 2.2.10% |5.0.10*| 1.5.10° | 7.5.10° | 4.6.10° | 2.7.10° | 2.2.10°
Ew157 0.005| 6.7.10° [5.0.10*| 4.3.1¢° | 2.2.1¢° | 1.3.10° | 7.5.10%° | 6.0.10%
Eu-158 0.005/ 1.1.10° [5.0.10*| 6.2.10'° | 3.1.10'° | 1.8.10'° | 1.2.10%° | 9.4.10"
gadolinium
Gd-145 0.005| 4.5.10%° [5.0.10*| 2.6.10'° | 1.3.10'° | 8.1.10"* | 5.6.10" | 4.4.10"
Gd-146 0.005| 9.4.10° |5.0.10*| 6.0.10° | 3.2.1C° | 2.0.10° | 1.2.10° | 9.6.10%




-151-

Element f1  |hing[SV/Bq]| f; hing [SV/B0]
. o 1 10
Nuclide age < 1 year year 1 year | 5years years 15 years| adult
Gd-147 0.005| 4.5.10° |5.0.10*| 3.2.10° | 1.8.10° | 1.2.10° | 7.7.10"° | 6.1.10"
Gd-148 0.005/ 1.7.10° |5.0.10*| 1.6.10" | 1.1.10" | 7.3.10° | 5.9.10° | 5.6.1C°
Gd-149 0.005| 4.0.10° |5.0.10*| 2.7.10° | 1.5.10° | 9.3.10'° | 5.7.10'° | 4.5.10"
Gd-151 0.005/ 2.1.10° |5.0.10*| 1.3.10° | 6.8.10" | 4.2.10'° | 2.4.10'° | 2.0.10"
Gd-152 0.005 1.2.10° |5.0.10*| 1.2.10" | 7.7.10° | 5.3.10% | 4.3.10° | 4.1.1¢¢
Gd-153 0.005/ 2.9.10° |5.0.10*| 1.810° | 9.4.10'° | 5.8.10"° | 3.4.10' | 2.7.10"
Gd-159 0.005| 5.7.10° |5.0.10*| 3.6.10° | 1.8.10° | 1.1.10° | 6.2.10" | 4.9.10"
terbium
Tb-147 0.005/ 1.5.10° |5.0.10*| 1.0.10° | 5.4.10% | 3.3.10'° | 2.0.10%° | 1.6.10"°
Tb-149 0.005 2.4.10° |5.0.10*| 1.5.10° | 8.0.10% | 5.0.10'° | 3.1.10%° | 2.5.10"°
Th-150 0.005| 2.5.10° |5.0.10*| 1.6.10° | 8.3.10" | 5.1.10'° | 3.2.10%° | 2.5.10%°
Th-151 0.005 2.7.10° |5.0.10*| 1.9.10° | 1.0.10° | 6.7.10'° | 4.2.10'° | 3.4.10"°
Th-153 0.005 2.3.10° |5.0.10*| 1.5.10° | 8.2.10" | 5.1.10'° | 3.1.10%° | 2.5.10"°
Tb-154 0.005 4.7.10° |5.0.10*| 3.4.10° | 1.9.10° | 1.3.10° | 8.1.10"° | 6.5.10'
Th-155 0.005/ 1.9.10° |5.0.10*| 1.3.10° | 6.8.10" | 4.3.10'° | 2.6.10'° | 2.1.10"°
Th-156 0.005 9.0.10° |5.0.10*| 6.3.10° | 3.5.10° | 2.310° | 1.5.10° | 1.2.10°
Th-156m 0.005/ 1.5.10° |5.0.10*| 1.0.10° | 5.6.10"° | 3.5.10'° | 2.2.10'° | 1.7.10"
Th-156 m 0.005| 8.0.10'° |5.0.10*| 5.2.10%° | 2.7.10" | 1.7.10'° | 1.0.10"° | 8.1.10"
Th-157 0.005| 4.9.10'° |5.0.10*| 2.2.10° | 1.1.10" | 6.8.10'* | 4.1.10" | 3.4.10"
Th-158 0.005 1.3.10% |5.0.10*| 5.9.10° | 3.3.10° | 2.1.10° | 1.4.10° | 1.1.10°
Th-160 0.005 1.6.10%® |5.0.10*| 1.0.10° | 5.4.10° | 3.3.10° | 2.0.10° | 1.6.1C°
Th-161 0.005/ 8.3.10° |5.0.10*| 5.3.10° | 2.7.10° | 1.6.10° | 9.0.10%° | 7.2.10"
dysprosium
Dy-155 0.005| 9.7.10" |5.0.10°| 6.8.10"° | 3.8.10" | 2.5.10"° | 1.6.10" | 1.3.10%
Dy-157 0.005| 4.4.10"° |5.0.10°| 3.1.10"° 1.8.10" | 1.2.10*° | 7.7.10" | 6.1.10"
Dy-159 0.005| 1.0.10° |5.0.10°| 6.4.10"° 3.4.10" | 2.1.10"° | 1.310% | 1.0.10%
Dy-165 0.005/ 1.3.10° |5.0.10%| 7.9.10"| 3.9.10"° | 2.3.10"° | 1.4.10" | 1.1.10"
Dy-166 0.005/ 1.9.10° |5.0.10%| 1.2.10° | 6.0.10° | 3.6.10° | 2.0.10° | 1.6.10°
holmium
Ho-155 0.005| 3.8.10'° |5.0.10*| 2.3.10° | 1.2.10% | 7.1.10"* | 4.7.10"* | 3.7.10"*
Ho-157 0.005| 5.8.10' |5.0.10*| 3.6.10" | 1.9.10* | 1.2.10'* | 8.1.10" | 6.5.10%?
Ho-159 0.005| 7.1.10' |5.0.10*| 4.3.10'! | 2.3.10'* | 1.4.10"* | 9.9.10% | 7.9.10%
Ho-161 0.005| 1.4.10%° |5.0.10*| 8.1.10'! | 4.2.10'* | 2.5.10"* | 1.6.10" | 1.3.10"
Ho-162 0.005| 3.5.10' |5.0.10*| 2.0.10"! | 1.0.10"* | 6.0.10"% | 4.2.10% | 3.3.10%
Ho-162m 0.005| 2.4.10%° [5.0.10*| 1.5.10'° | 7.9.10'* | 4.9.10"* | 3.3.10" | 2.6.10"
Ho-164 0.005| 1.2.10"° |5.0.10*| 6.5.10"* | 3.2.10* | 1.8.10'* | 1.210"* | 9.5.10%
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Element f1  |hing[SV/Bq]| f; hing [SV/B0]
. o 1 10
Nuclide age < 1 year year 1 year | 5years years 15 years| adult
Ho-164m 0.005| 2.0.10'° |5.0.10*| 1.1.10"° | 5.5.10" | 3.2.10"* | 2.1.10" | 1.6.10"
Ho-166 0.005 1.6.10%® |5.0.10*| 1.0.10° | 5.2.10° | 3.1.10° | 1.7.10° | 1.4.10°
Ho-166m 0.005 2.6.10%® |5.0.10*| 9.3.10° | 5.3.10° | 3.5.10° | 2.4.10° | 2.0.10°
Ho-167 0.005| 8.8.10'° |5.0.10*| 5.5.10'° | 2.8.10" | 1.7.10'° | 1.0.10'° | 8.3.10"
erbium
Er-161 0.005| 6.5.10'° | 5.0.10*| 4.4.10° | 2.4.10"° | 1.6.10'° | 1.0.10'° | 8.0.10"
Er-165 0.005| 1.7.10'° |5.0.10*| 1.1.10° | 6.2.10" | 3.9.10'* | 2.410"* | 1.9.10"
Er-169 0.005| 4.4.10° |5.0.10*| 2.8.10° | 1.4.10° | 8.2.10'° | 4.7.10'° | 3.7.10%
Er-171 0.005 4.0.10° |5.0.10*| 2.5.10° | 1.3.10° | 7.6.10'° | 4.5.10'° | 3.6.10"°
Er-172 0.005 1.0.10® |5.0.10*| 6.8.10° | 3.5.10° | 2.1.10° | 1.3.10° | 1.0.10°
thulium
Tm-162 0.005| 2.9.10'° |5.0.10*| 1.7.10° | 8.7.10" | 5.2.10'* | 3.6.10" | 2.9.10"*
Tm-166 0.005 2.1.10° |5.0.10*| 1.5.10° | 8.3.10" | 5.5.10'° | 3.5.10'° | 2.8.10'°
Tm-167 0.005 6.0.10° |5.0.10*| 3.9.10° | 2.0.10° | 1.2.10° | 7.0.10%° | 56.10%°
Tm-170 0.005 1.6.10° |5.0.10*| 9.8.10° | 4.9.10° | 2.9.10° | 1.6.10° | 1.3.10°
Tm-171 0.005/ 1.5.10° |5.0.10*| 7.8.10%° | 3.9.10" | 2.3.10'° | 1.3.10'° | 1.1.10"
Tm-172 0.005 1.9.10%® |5.0.10*| 1.2.10° | 6.1.10° | 3.7.10° | 2.1.10° | 1.7.10°
Tm-173 0.005/ 3.3.10° |5.0.10*| 2.1.10° | 1.1.10° | 6.5.10'° | 3.8.10'° | 3.1.10"
Tm-175 0.005| 3.1.10'° |5.0.10*| 1.7.10"° | 8.6.10" | 5.0.10'* | 3.4.10" | 2.7.10"
ytterbium
Yb-162 0.005| 2.2.10'° |5.0.10*| 1.3.10° | 6.9.10" | 4.2.10'* | 2.9.10" | 2.3.10"
Yb-166 0.005 7.7.10° |5.0.10*| 5.4.10° | 2.9.10° | 1.9.10¢° | 1.2.10° | 9.5.10"
Yb-167 0.005/ 7.0.10" |5.0.10*| 4.1.10"* | 2.1.10" | 1.2.10" | 8.4.10"* | 6.7.10"
Yb-169 0.005/ 7.1.10° |5.0.10*| 4.6.10° | 2.4.10° | 1.5.10° | 8.8.10'° | 7.1.10"
Yb-175 0.005 5.0.10° |5.0.10*| 3.2.10° | 1.6.10° | 9.5.10'° | 5.4.10'° | 4.4.10"
Yb-177 0.005/ 1.0.10° |5.0.10*| 6.8.10%° | 3.4.10" | 2.0.10'° | 1.1.10%° | 8.8.10"
Yb-178 0.005 1.4.10° |5.0.10*| 8.4.10° | 4.2.10" | 2.4.10'° | 1.5.10%° | 1.2.10%°
lutetium
Lu-169 0.005| 3.5.10° |5.0.10*| 2.4.10° | 1.4.10° | 8.9.10"° | 5.7.10' | 4.6.10"
Lu-170 0.005 7.4.10° |5.0.10*| 5.2.10° | 2.9.10° | 1.9.10¢° | 1.2.10° | 9.9.10%°
Lu-171 0.005 5.9.10° |5.0.10*| 4.0.10° | 2.2.10° | 1.4.10° | 8.5.10'° | 6.7.10%
Lu-172 0.005| 1.0.10¢°® |5.0.10*| 7.0.1¢° | 3.9.1¢° | 2.5.10° | 1.6.10° | 1.3.10°
Lu-173 0.005| 2.7.10° |5.0.10*| 1.6.10° | 8.6.10'° | 5.3.10'° | 3.2.10% | 2.6.10%
Lu-174 0.005| 3.2.10° [5.0.10*| 1.7.10° | 9.1.10'° | 5.6.10'° | 3.3.10%° | 2.7.10%
Lu-174m 0.005| 6.2.10° |[5.010*| 3.8.10° | 1.9.1¢° | 1.1.10° | 6.6.10%° | 5.3.10%
Lu-176 0.005| 2.4.10° |5.0.10*| 1.1.1¢% | 5.7.1¢° | 3.5.10° | 2.2.10° | 1.8.10°
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Element f1  |hing[SV/Bq]| f; hing [SV/B0]
Nuclide age < 1 year )?earl 1 year | 5years yélgrs 15 years| adult
Lu-176m 0.005/ 2.0.10° |5.0.10*| 1.2.10° | 6.0.10"° | 3.5.10'° | 2.1.10'° | 1.7.10"
Lu-177 0.005 6.1.10° |5.0.10*| 3.9.10° | 2.0.10° | 1.2.10° | 6.6.10'° | 5.3.10"
Lu-177m 0.005 1.7.10%® |5.0.10*| 1.1.10° | 5.8.10° | 3.6.10° | 2.1.10° | 1.7.10°
Lu-178 0.005| 5.9.10'° | 5.0.10*| 3.3.10"° | 1.6.10" | 9.0.10" | 6.1.10" | 4.7.10"
Lu-178m 0.005| 4.3.10'° |5.0.10*| 2.4.10° | 1.2.10% | 7.1.10** | 4.9.10" | 3.8.10"*
Lu-179 0.005| 2.4.10° |5.0.10*| 1.5.10° | 7.5.10" | 4.4.10'° | 2.6.10'° | 2.1.10%

hafnium
Hf-170 0.02| 3.9.10° | 0.002 | 2.7.10° | 1.5.10° | 9.5.10° | 6.0.10'° | 4.8.10%
Hf-172 0.02| 1.9.10% | 0.002 | 6.1.10° | 3.3.10° | 2.010° | 1.3.10° | 1.0.10°
Hf-173 0.02| 1.9.10° | 0.002 | 1.3.10° | 7.2.10'° | 4.6.10"° | 2.8.10' | 2.3.10%
Hf-175 0.02| 3.8.10° | 0.002 | 2.4.10° | 1.3.10° | 8.4.10"° | 5.2.10' | 4.1.10%
Hf-177m 0.02| 7.8.10*° | 0.002 | 4.7.10'°| 2.5.10'° | 1.5.10"° | 1.0.10' | 8.1.10"
Hf-178m 0.02| 7.0.20° | 0.002 | 1.9.1¢% | 1.1.1¢% | 7.8.10° | 5.5.10° | 4.7.10°
Hf-179m 0.02| 1.2.10° | 0.002 | 7.8.10° | 4.1.10° | 2.6.10° | 1.6.10° | 1.2.10°
Hf-180m 0.02| 1.4.10° | 0.002 | 9.7.10'°| 5.3.10'° | 3.3.10%° | 2.1.10' | 1.7.10%
Hf-181 0.02| 1.2.10° | 0.002 | 7.4.10° | 3.8.10° | 2.3.10° | 1.4.10° | 1.1.10°
Hf-182 0.02| 5.6.10° | 0.002 | 7.9.1C° | 5.4.10° | 4.0.10° | 3.3.10° | 3.0.10°
Hf-182m 0.02| 4.1.10*° | 0.002 | 2.5.10'°| 1.3.10'° | 7.8.10" | 5.2.10" | 4.2.10"
Hf-183 0.02| 8.1.10*° | 0.002 | 4.8.10'°| 2.4.10'° | 1.4.10*° | 9.3.10" | 7.3.10"
Hf-184 0.02| 5.5.10° | 0.002 | 3.6.10° | 1.8.10° | 1.1.10° | 6.6.10'° | 5.2.10%

tantalum
Tal72 0.01| 5.5.10*° | 0.001 | 3.2.10'°| 1.6.10'° | 9.8.10" | 6.6.10" | 5.3.10"
Tal73 0.01| 2.0.10° | 0.001 | 1.3.10° | 6.5.10'° | 39.10%° | 2.4.10' | 1.9.10%
Tal74 0.01| 6.2.10*° | 0.001 | 3.7.10'°| 1.9.10'° | 1.1.10%° | 7.2.10" | 5.7.10"
Tal75 0.01| 1.6.10° | 0.001 | 1.1.10° | 6.2.10'° | 4.0.10"° | 2.6.10' | 2.1.10%
Tal76 0.01| 2.4.10° | 0.001 | 1.7.10° | 9.2.10'° | 6.1.10%° | 3.9.10'° | 3.1.10%
Tal77 0.01| 1.0.10° | 0.001 | 6.9.10'°| 3.6.10'° | 2.2.10%° | 1.3.10' | 1.1.10%
Ta178m 0.01| 6.3.10*° | 0.001 | 4.5.10'°| 2.4.10'° | 1.5.10"° | 9.1.10" | 7.2.10"
Ta179 0.01| 6.2.10*° | 0.001 | 4.1.10'°| 2.2.10'° | 1.3.10*° | 8.1.10" | 6.5.10"
Ta180 0.01| 5.8.10*° | 0.001 | 3.7.10'°| 1.9.10'° | 1.1.10% | 6.7.10" | 5.4.10"
Ta182 0.01| 1.4.10° | 0.001 | 9.4.1¢° | 5.0.10° | 3.1.10° | 1.9.10° | 1.5.10°
Ta182m 0.01| 1.4.10'° | 0.001 | 7.5.10" | 3.7.10" | 2.1.10"* | 1.5.10"* | 1.2.10"
Ta183 0.01| 1.4.10% | 0.001 | 9.3.10° | 4.7.10° | 2.8.10° | 1.6.1C° | 1.3.10°
Ta184 0.01| 6.7.10° | 0.001 | 4.4.10° | 2.3.10° | 1.4.10° | 8.5.10"° | 6.8.10%
Ta185 0.01| 8.3.10'° | 0.001 | 4.6.10"° | 2.3.10" | 1.3.10'° | 8.6.10" | 6.8.10"
Ta186 0.01| 3.8.10*° | 0.001 | 2.1.10°| 1.1.10"° | 6.1.10" | 4.2.10"* | 3.3.10"
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Element f1  |hing[SV/Bq]| f; hing [SV/B0]
. o 1 10
Nuclide age < 1 year year 1 year | 5years years 15 years| adult
wolfram
W-176 0.6 | 6.8.10° | 0.3 |5.5.10°]3.0.10°| 2.0.10° | 1.3.10% | 1.0.10%
W-177 06 | 4.4.10° | 03 |3.210%]1.7.10"°|1.1.10"°| 7.2.10" | 5.8.10"
W-178 0.6 | 1.8.10° 0.3 | 1.4.10° | 7.3.10° | 4.5.10° | 2.7.10" | 2.2.10%
W-179 0.6 | 3.4.10" | 03 |2.0.10"]1.0.10"|6.2.10% | 4.2.10* | 3.3.10%
W-181 06 | 6.3.10° | 03 |4.7.10°| 25.10"| 1.6.10°| 9.5.10" | 7.6.10"
W-185 0.6 | 4.4.10° 0.3 |3.3.10° | 1.6.10° | 9.7.10"° | 55.10'° | 4.4.10%
W-187 0.6 | 5.5.10° 0.3 | 4.3.10° | 2.2.10° | 1.3.10° | 7.8.10' | 6.3.10%°
W-188 0.6 | 2.1.10° 0.3 | 1510 | 7.710° | 46.10° | 2.6.10° | 2.1.10°
rhenium
Re-177 1.0 | 25.10°° | 0.8 |1.4.10°|7.2.10"| 4.1.10" 2.8.10' | 2.2.10"
Re-178 1.0 | 29.10° | 08 |1.6.10°|7.9.10" 4.6.10"  3.1.10' | 2.5.10"
Re-181 1.0 | 4.2.10° 0.8 |28.10° | 1.4.10° | 8.2.10° | 5.4.10' | 4.2.10%
Re-182 1.0 | 1.4.10° 0.8 |8.9.10° | 47.10° | 2.8.10° | 1.8.10° | 1.4.10°
Re-182m 1.0 | 2.4.10° 0.8 |1.7.10° | 8.9.10° | 5.2.10° | 3.5.10'° | 2.7.10%°
Re-184 1.0 | 8.9.10° 0.8 |5.6.10° | 3.0.10° | 1.8.10° | 1.3.10° | 1.0.10°
Re-184m 1.0 | 1.7.108 0.8 |9.8.10° | 49.10° | 2.8.10° | 1.9.10° | 1.5.10°
Re-186 1.0 | 1.9.108 0.8 |1.1.10°|55.10° | 3.0.10° | 1.9.10° | 1.5.10°
Re-186m 1.0 | 3.0.108 0.8 |1.6.10° | 7.6.10° | 4.4.10° | 2.8.10° | 2.2.10°
Re-187 1.0 | 6.8.10' | 0.8 |3.8.10%1.8.10"|1.0.10" 6.6.10" | 5.1.10"
Re-188 1.0 | 1.7.108 08 |1.1.10°|54.10°| 29.10° | 1.8.10° | 1.4.10°
Re-188m 1.0 | 3.8.10°° | 0.8 |23.10°|1.1.10"|6.1.10" 4.0.10" | 3.0.10"
Re-189 1.0 | 9.8.10° 0.8 |6.2.10° | 3.0.10° | 1.6.10° | 1.0.10° | 7.8.10®
osmium
0s180 0.02| 1.6.10*° | 0.01 |9.8.10"|5.1.10" | 3.2.10" | 2.2.10" | 1.7.10"
Os181 0.02| 7.6.10° | 0.01 |5.0.10°|2.7.10°| 1.7.10*° | 1.1.10' | 8.9.10"
0s182 0.02| 4.6.10° | 0.01 | 3.2.10° | 1.7.10° | 1.1.10° | 7.0.10" | 5.6.10%
Os185 0.02| 3.8.10° | 0.01 | 2.6.10° | 1.5.10° | 9.8.10"° | 6.5.10'° | 5.1.10%
0s189m 0.02| 2.1.10*° | 0.01 |1.3.10°|6.5.10" | 3.8.10" | 2.2.10" | 1.8.10"
0s191 0.02| 6.3.10° | 0.01 | 41.10° | 2.1.10° | 1.2.10° | 7.0.10"° | 5.7.10%
0s191m 0.02| 1.1.10° | 0.01 |7.1.10°|35.10°| 2.1.10"° | 1.2.10' | 9.6.10"
0s193 0.02| 9.3.10° | 0.01 | 6.0.10° | 3.0.10° | 1.8.10° | 1.0.10° | 8.1.10%
0s194 0.02| 2.9.108 | 0.01 |1.7.10° | 8.8.10° | 5.2.10° | 3.0.10° | 2.4.10°
iridium
Ir-182 0.02| 5.3.10'° | 0.01 |3.0.10° 1.5.10"|8.9.10" | 6.0.10" | 4.8.10"
Ir-184 0.02| 1.5.10° | 0.01 |9.7.10°°| 5.2.10'° | 3.3.10"° | 2.1.10' | 1.7.10%
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Element f1  |hing[SV/Bq]| f; hing [SV/B0]
. o 1 10

Nuclide age < 1 year year 1 year | 5years years 15 years| adult
Ir-185 0.02| 2.4.10° | 0.01 | 1.6.10° | 8.6.10'° | 5.3.10"° | 3.3.10" | 2.6.10%
Ir-186 0.02| 3.8.10° | 0.01 | 2.7.10° | 1.5.10° | 9.6.10"° | 6.1.10" | 4.9.10%
Ir-186m 0.02| 5.8.10° | 0.01 |3.6.10°| 2.1.10'°| 1.3.10%° | 7.7.10" | 6.1.10"
Ir-187 0.02| 1.1.10° | 0.01 |7.3.10°|3.9.10°| 2.5.10° | 1.5.10' | 1.2.10%
Ir-188 0.02 | 4.6.10° | 0.01 | 3.3.10° | 1.8.10° | 1.2.10° | 7.9.10" | 6.3.10%
Ir-189 0.02| 25.10° | 0.01 | 1.7.10° | 8.6.10'° | 5.2.10° | 3.0.10'° | 2.4.10%
Ir-190 0.02| 1.0.20® | 0.01 | 7.1.10° | 3.9.10° | 2.5.10° | 1.6.10° | 1.2.10°
Ir-1 9 0 m¢ 0.02| 9.4.10° | 0.01 |6.4.10°| 3.5.10'°| 2.3.10° | 1.5.10'° | 1.2.10%
Ir-190m 0.02| 7.9.10" | 0.01 |5.0.10"|2.6.10" | 1.6.10" | 1.0.10" | 8.0.10*
Ir-192 0.02| 1.3.10° | 0.01 | 8.7.10° | 4.6.10° | 2.8.10° | 1.7.10° | 1.4.10°
Ir-192m 0.02| 2.8.10° | 0.01 | 1.4.10° | 8.3.10'°| 5.5.10° | 3.7.10%° | 3.1.10%
Ir-193m 0.02| 3.2.10° | 0.01 | 2.0.10° | 1.0.10° | 6.0.10"° | 3.4.10' | 2.7.10%
Ir-194 0.02| 1510° | 0.01 | 9.8.10° | 4.9.10° | 2.9.10° | 1.7.10° | 1.3.10°
Ir-194m 0.02| 1.7.20° | 0.01 | 1.1.1¢% | 6.4.10° | 4.1.10° | 2.6.10° | 2.1.10°
Ir-195 0.02| 1.210° | 0.01 |7.3.10°|3.6.10°| 2.1.10"° | 1.3.10' | 1.0.10%
Ir-195m 0.02| 2.3.10° | 0.01 | 1.5.10° | 7.3.10'° | 4.3.10"° | 2.6.10' | 2.1.10%

platinum
Pt186 0.02| 7.8.10° | 0.01 |5.3.10'°| 2.9.10°| 1.8.10"° | 1.2.10' | 9.3.10"
Pt188 0.02| 6.7.10° | 0.01 | 45.10° | 2.4.10° | 1.5.10° | 9.5.10'° | 7.6.10%
Pt189 0.02| 1.1.10° | 0.01 |7.4.10"|3.9.10°| 2.5.10° | 1.5.10' | 1.2.10%
Pt191 0.02| 3.1.10° | 0.01 | 2.1.10° | 1.1.10° | 6.9.10° | 4.2.10' | 3.4.10%
Pt193 0.02| 3.7.10° | 0.01 |2.4.10°| 1.2.10"°| 6.9.10" | 3.9.10" | 3.1.10"
Pt193m 0.02| 5.2.10° | 0.01 | 3.4.10° | 1.7.10° | 9.9.10"° | 5.6.10'° | 4.5.10%
Pt195m 0.02| 7.1.10° | 0.01 | 4.6.10° | 2.3.10° | 1.4.10° | 7.9.10" | 6.3.10%
Pt197 0.02| 4.7.10° | 0.01 | 3.0.10° | 1.5.10° | 8.8.10"° | 5.1.10' | 4.020%
Pt£197m 0.02| 1.0.10° | 0.01 |6.1.10°| 3.0.10'°| 1.8.10"° | 1.1.10' | 8.4.10"
P+199 0.02| 4.7.10° | 0.01 |2.7.10°°| 1.3.10'°| 7.5.10" | 5.0.10" | 3.9.10"
P+200 0.02| 1.4.10° | 0.01 | 8.8.10° | 4.4.10° | 2.6.10° | 1.5.10° | 1.2.10°

gold
Au-193 0.2 | 1.2.10° 0.1 |8.8.10°|4.6.10°  2.8.10° | 1.7.10' | 1.3.10%
Au-194 0.2 | 2.9.10° 0.1 |2210°|1.2.10° | 8.1.10° 5.3.10'° | 4.2.10%
Au-195 0.2 | 2.4.10° 0.1 | 1.7.10° | 8.9.10°| 5.4.10% | 3.2.10" | 2.5.10%°
Au-198 0.2 | 1.0.108 0.1 | 7.210° | 3.7.10° | 2.2.10° | 1.3.10° | 1.0.10°
Au-198m 0.2 | 1.2.108 0.1 | 85.10° | 4.4.10° | 2.7.10° | 1.6.10° | 1.3.10°
Au-199 0.2 | 45.10° 0.1 | 3.1.10° | 1.6.10° | 9.5.10%° | 5.5.10% | 4.4.10%°
Au-200 0.2 | 83.10% | 01 |4.7.10%]23.10"|1.3.10°°  8.7.10" | 6.8.10"
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Element f1  |hing[SV/Bq]| f; hing [SV/B0]
Nuclide age < 1 year O 1 1 year | 5years — 15 years| adult
year years
Au-200m 0.2 | 9.210° | 01 |6.6.10° | 35.10° | 2.2.10° | 1.3.10° | 1.1.10°
Au-201 0.2 | 3.1.10° | 0.1 |1.7.10" 8.2.10"|4.6.10" | 3.1.10" | 2.4.10"
mercury
methyl 10 0 1 1 11 11
Hg-193 mercury 1.0 | 3.3.10 1.0 |1.9.10°|9.8.10" | 5.8.10" | 3.9.10" | 3.1.10
otherorg. | 0.8 | 4.7.10° | 0.4 |4.4.10%|2.2.10"1.4.10°| 8.3.10" | 6.6.10"
inorganic | 0.04 | 85.10"° | 0.02 |55.10°| 2.8.10" 1.7.10" | 1.0.10" | 8.2.10"
Hg-193m mg:yfy 1.0 | 1.1.10° | 1.0 |6.8.10°| 3.7.10° 2.3.10° | 1.5.10° | 1.3.10"
otherorg. | 0.8 | 1.6.10° | 0.4 | 1.8.10° | 9.5.10"|6.0.10"| 3.7.10" | 3.0.10"
inorganic | 0.04 | 3.6.10° | 0.02 | 2.4.10° | 1.3.10° | 8.1.10" | 5.0.10" | 4.0.10"™
Hg-194 mgzﬁ'ry 1.0 | 1.310° | 1.0 | 1.210 | 8.4.10° | 6.6.10° | 55.10° | 5.1.1C°
otherog. | 0.8 | 1.1.10° | 0.4 | 4.8.10°| 35.10° | 2.7.10° | 2.3.10° | 2.1.10°
inorganic | 0.04| 7.2.10° | 0.02 | 3.6.10° | 2.6.10° | 1.9.10° | 1.5.10° | 1.4.10°
methyl 10 0 0 1 11 1
Hg-195 mercury 1.0 | 3.0.10 1.0 |2.0.10°|1.0.10" | 6.4.10" | 4.2.10" | 3.4.10
otherorg. | 0.80| 4.6.10° | 0.4 |4.8.10" 2,510 | 1.5.10"°| 9.3.10" | 7.5.10"
inorganic | 0.04| 9.5.10° | 0.02 | 6.3.10" | 3.3.10"° | 2.0.10'° | 1.2.10" | 9.7.10"
methyl 9 9 0 0 10 0
Hg-195m mercury 1.0 | 2.1.10 1.0 | 1.3.10° | 6.8.10" | 4.2.10" | 2.7.10" | 2.2.10"
otherorg. | 0.8 | 2.6.10° | 0.4 | 28.10° | 1.4.10° | 8.7.10"| 5.1.10" | 4.1.10"
inorganic | 0.04 | 5.8.10° | 0.02 | 3.8.10° | 2.0.10° | 1.2.10° | 7.0.10" | 5.6.10™
methyl 10 0 0 0 10 11
Hg-197 mercury 1.0 | 9.7.10 1.0 |6.2.10°]3.1.10"° | 1.9.10"° | 1.2.10" | 9.9.10
otherorg. | 0.8 | 1.3.10° | 04 | 1.2.10°)6.1.10"|3.7.10"| 2.2.10" | 1.7.10"
inorganic | 0.04 | 2.5.10° | 0.02 | 1.6.10° | 8.3.10'" 5.0.10" | 2.9.10" | 2.3.10™
methyl 9 0 0 0 10 10
Hg-197m mercury 1.0 | 1.5.10 1.0 |9.5.10%|4.8.10° | 2.9.10°| 1.8.10° | 1.5.10
otherorg. | 0.8 | 2.2.10° | 04 | 25.10°| 12.10° | 7.3.10"| 4.2.10" | 3.4.10"
inorganic | 0.04| 5.2.10° | 0.02 | 3.4.10° | 1.7.10° | 1.0.10° | 5.9.10"° | 4.7.10%
Hg-199m mgfgh"ry 1.0 | 3.4.10° | 1.0 |1.9.10"|9.3.10" 5.3.10" 3.6.10" | 2.8.10"
otherorg. | 0.8 | 3.6.10° | 0.4 |2.1.101.0.105.8.10" | 3.9.10" | 3.1.10"
inorganic | 0.04 | 3.7.10"° | 0.02 |2.1.10" 1.0.10"|5.9.10" | 3.9.10" | 3.1.10"
Hg-203 mg:x'ry 10 | 1.510° | 1.0 | 1.110° | 5.7.10° | 3.6.10° | 2.3.10° | 1.9.10°
otherorg. | 0.8 | 1.3.10° | 0.4 | 6.4.10° | 3.4.10° | 2.1.10° | 1.3.10° | 1.1.10°
inorganic | 0.04| 55.10° | 0.02 | 3.6.10° | 1.8.10° | 1.1.10° | 6.7.10"° | 5.4.10"
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Element f1  |hing[SV/Bq]| f; hing [SV/B0]
. o 1 10
Nuclide age < 1 year year 1 year | 5years years 15 years| adult
thallium
TI-194 1.0 | 6.1.10"* | 1.0 |3.9.10Y 2210 1.4.10" 1.0.10" | 8.1.10"
T1-194m 1.0 | 3.8.10° | 1.0 |2210"|1.2.10"°| 7.0.10"  4.9.10" | 4.0.10"
TI-195 1.0 | 2.3.10°° | 1.0 |1.4.10°|75.10" 4.7.10"  3.3.10" | 2.7.10"
TI-197 1.0 | 2.1.10°° | 1.0 |1.3.10°|6.7.10% | 4.2.10" | 2.8.10" | 2.3.10"
TI-198 1.0 | 47.10°° | 1.0 |3.3.10°|1.9.10°|1.2.10° 8.7.10" | 7.3.10"
TI-198m 10 | 48.10°°| 1.0 |3.0.10°|1.6.10"°| 9.7.10"  6.7.10" | 5.4.10"
TI-199 1.0 | 2.3.10°° | 1.0 |15.10°|7.7.10" | 4.8.10"  3.2.10" | 2.6.10"
TI-200 1.0 | 1.3.10° 1.0 |9.1.10°|5.3.10'°| 3.5.10'° | 2.4.10% | 2.0.10%°
TI-201 1.0 | 8.4.10°°| 1.0 |55.10°|29.10°|1.8.10° 1.2.10'° | 9.5.10"
TI-202 1.0 | 2.9.10° 1.0 | 2.1.10° | 1.2.10° | 7.9.10° | 5.4.10% | 4.5.10%°
TI-204 1.0 | 1.3.10° 1.0 | 85.10° | 4.2.10° | 25.10° | 1.5.10° | 1.2.10°
lead
Pb-195m 06 | 2.6.10° | 0.2 |1.6.10°|8.4.10"|5.2.10"| 3.5.10" | 2.9.10"
Pb198 06 | 59.10° | 02 |4.8.10%]2.7.10"°|1.7.10"°  1.1.10% | 1.0.10%
Pb-199 06 | 3510 | 02 |26.10°]15.10"|9.4.10" | 6.3.10" | 5.4.10"
Pb-200 0.6 | 2.5.10° 0.2 |20.10° | 1.1.10° | 7.0.10*° | 4.4.10" | 4.0.10%
Pb-201 06 | 9.4.10° | 0.2 |7.8.10°]4.3.10°|2.7.10°| 1.8.10% | 1.6.10%
Pb-202 0.6 | 3.4.10° 0.2 |1.6.10°| 1.3.10° | 1.9.10® | 2.7.1¢® | 8.8.1C°
Pb-202m 06 | 76.10° | 02 |6.1.10°]35.10"|2.3.10°| 1.5.10% | 1.3.10%°
Pb-203 0.6 | 1.6.10° 0.2 |1.3.10° | 6.8.10° | 4.3.10° | 2.7.10' | 2.4.10%
Pb-205 0.6 | 2.1.10° 0.2 |9.9.10"°|6.2.10"° | 6.1.10° | 6.5.10'° | 2.8.10%
Pb-209 06 | 5.7.10° | 0.2 |3.8.10%]1.9.10"°|1.1.10"°| 6.6.10" | 5.7.10"
Pb210 0.6 | 8.4.10° 0.2 |3.6.10°|2.2.10°| 1.9.10° | 1.9.10° | 6.9.10'
Pb211 0.6 | 3.1.10° 0.2 |1.4.10°|7.1.10° 4.1.10° 2.7.10'° | 1.8.10%
Pb212 0.6 | 1.5.10° 0.2 |6.3.10° | 3.3.10° | 2.0.10® | 1.3.1¢® | 6.0.1C°
Pb214 0.6 | 2.7.10° 0.2 |1.0.10° | 5.2.10°° | 3.1.10° | 2.0.10'° | 1.4.10%
bismuth
Bi-200 0.1 | 42.10% | 0.05 |2.7.10°| 1510 |95.10" | 6.4.10" | 5.1.10"
Bi-201 0.1 | 1.0.10° | 0.05 |6.7.10°| 3.6.10'°| 2.2.10'° | 1.4.10% | 1.2.10%
Bi-202 0.1 | 6.4.10° | 0.05 |4.4.10°|25.10"°|1.6.10°| 1.1.10% | 8.9.10"
Bi-203 0.1 | 35.10° | 0.05 | 25.10° | 1.4.10° | 9.3.10%° | 6.0.10™ | 4.8.10%°
Bi-205 0.1 | 6.1.10° | 0.05 | 45.10° | 2.6.10° | 1.7.10° | 1.1.10° | 9.0.10%
Bi-206 0.1 | 1.4.10° | 0.05 | 1.0.10° | 5.7.10° | 3.7.10° | 2.4.10° | 1.9.10°
Bi-207 0.1 | 1.0.10° | 0.05 | 7.1.10° | 3.9.10° | 2.5.10° | 1.6.10° | 1.3.10°
Bi-210 0.1 | 15.10° | 0.05 | 9.7.10° | 4.8.10° | 2.9.10° | 1.6.10° | 1.3.10°
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Element f1  |hing[SV/Bq]| f; hing [SV/B0]
Nuclide age < 1 year )?earl 1 year | 5years yélgrs 15 years| adult
Bi-210m 0.1 | 2.1.10" | 0.05 | 9.1.10° | 4.7.10° | 3.0.10°* | 1.9.10° | 1.5.10°
Bi-212 0.1 | 3.2.10° | 0.05 | 1.8.10° | 8.7.10'° | 5.0.10'° | 3.3.10% | 2.6.10%°
Bi-213 0.1 | 25.10° | 0.05 | 1.410° | 6.7.10'°| 3.9.10'° | 2.5.10% | 2.0.10%°
Bi-214 0.1 | 1.4.10° | 0.05 |7.4.10°|3.6.10°| 2.1.10° | 1.4.10%° | 1.1.10%°
polonium
Po-203 1.0 | 29.10° | 05 |2.4.10*°|1.3.10'° 8.5.10" | 5.8.10" | 4.6.10"
Po-205 1.0 | 35.10°° | 05 |28.10°|16.10°|1.1.10° 7.2.10" | 5.8.10"
Po-207 1.0 | 44.10°° | 05 |5.7.10°|3.2.10°|2.1.10° 1.4.10'° | 1.1.10%
Po-210 1.0 | 2.6.10° 05 |8.8.10°| 4.4.10°| 2.6.10° | 1.6.10° | 1.2.1¢°
astatine
At-207 1.0 | 2.5.10° 1.0 | 1.6.10° | 8.0.10"° | 4.8.10%° | 2.9.10% | 2.4.10%°
At-211 1.0 | 1.2.10° 1.0 | 7.8.10° | 3.8.10% | 2.3.10° | 1.3.10° | 1.1.10°
francium
Fr-222 1.0 | 6.2.10° 1.0 | 3.9.10° | 2.0.10° | 1.3.10° | 8.5.10% | 7.2.10%
Fr-223 1.0 | 2.6.10° 1.0 | 1.7.10° | 8.3.10° | 5.0.10° | 2.9.10° | 2.4.10°
radium
Ra223 0.6 | 5.3.10° | 0.3* | 1.1.10° | 5.7.10" | 45.10" | 3.7.10' | 1.0.10
Ra224 0.6 | 2.7.10° | 0.3* | 6.6.10' | 3.5.10" | 2.6.10" | 2.0.10' | 6.5.10°
Ra225 0.6 | 7.1.10° | 0.3* | 1.2.10° | 6.1.10" | 5.0.10" | 4.4.10" | 9.9.10°
Ra226 0.6 | 4.710° | 0.3* | 9.6.10' | 6.2.10" | 8.0.10" | 1.5.10° | 2.8.10
Ra227 0.6 | 1.1.10° | 0.3* | 4.3.10°| 2.5.10'°| 1.7.10'° | 1.3.10% | 8.1.10"
Ra228 0.6 | 3.0.10° | 0.3* | 5.7.10° | 3.4.10° | 3.9.10° | 5.3.10° | 6.9.10
actinium
Ac-224 0.005/ 1.0.10¢® |5.0.10*| 5.2.10° | 2.6.10° | 1.5.10° | 8.8.10'° | 7.0.10%
Ac-225 0.005 4.6.10" |5.0.10*| 1.8.10" | 9.1.10° | 5.4.10% | 3.0.10° | 2.4.1¢¢
Ac-226 0.005 1.4.10" |5.0.10*| 7.6.10° | 3.8.10° | 2.3.10° | 1.3.10° | 1.0.1C¢°
Ac-227 0.005 3.3.10° |5.0.10*| 3.1.10° | 2.2.10° | 1.5.10° | 1.2.10° | 1.1.1¢°
Ac-228 0.005 7.4.10° |5.0.10*| 2.8.10° | 1.4.10° | 8.7.10'° | 5.3.10'° | 4.3.10"
thorium
Th-226 0.005 4.4.10° |5.0.10*| 2.4.10° | 1.2.10° | 6.7.10'° | 4.5.10'° | 3.5.10"°
Th-227 0.005 3.0.10" |5.0.10*| 7.0.10° | 3.6.10° | 2.3.10% | 1.5.10° | 8.8.1C°
Th-228 0.005| 3.7.10° |5.0.10*| 3.7.10" | 2.2.10" | 1.4.10" | 9.4.10° | 7.2.1¢®
Th-229 0.005| 1.1.10° |5.0.10*| 1.0.1¢° | 7.8.10" | 6.2.10" | 5.3.10" | 4.9.10’
Th-230 0.005| 4.1.10° |5.0.10*| 4.1.10" | 3.1.10" | 2.4.10" | 2.2.10" | 2.1.10'
Th-231 0.005| 3.9.10° |5.0.10*| 2.5.10° | 1.2.1¢° | 7.4.10'° | 4.2.10%° | 3.4.10%
Th-232 0.005| 4.6.10° |5.0.10*| 4.5.10" | 3.5.10" | 2.9.10" | 2.5.10" | 2.3.10’
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Element f1  |hing[SV/Bq]| f; hing [SV/B0]
. o 1 10
Nuclide age < 1 year year 1 year | 5years years 15 years| adult
Th-234 0.005 4.0.10® |5.0.10*| 2.5.10° | 1.3.10° | 7.4.10° | 4.2.10° | 3.4.10°
protactinium
Pa227 0.005 5.8.10° |5.0.10*| 3.2.10° | 1.5.10° | 8.7.10'° | 5.8.10'° | 4.5.10"
Pa228 0.005/ 1.2.10® |5.0.10*| 4.8.10° | 2.6.10° | 1.6.10° | 9.7.10'° | 7.8.10"
Pa230 0.005| 2.6.10% |5.0.10*| 5.7.10° | 3.1.10° | 1.9.10° | 1.1.10° | 9.2.10"
Pa231 0.005/ 1.3.10° |5.0.10*| 1.3.10° | 1.1.10° | 9.2.10" | 8.0.10" | 7.1.10’
Pa232 0.005| 7.2.10° |5.0.10*| 4.3.10° | 2.3.10° | 1.4.10° | 8.9.10% | 7.2.10%°
Pa233 0.005/ 9.7.10° |5.0.10*| 6.2.10° | 3.2.10° | 1.9.10° | 1.1.10° | 8.7.10"
Pa234 0.005/ 5.0.10° |5.0.10*| 3.2.10° | 1.7.10° | 1.0.10° | 6.4.10% | 5.1.10"
uranium
U-230 0.04| 7.9.10° | 0.02 |3.0.10" | 1.5.10" | 1.0.10" | 6.6.10° | 5.6.1C°
U-231 0.04| 3.1.10° | 0.02 | 2.0.10° | 1.0.10° | 6.1.10%° | 3.6.10'° | 2.8.10%
U-232 0.04| 2.5.10° | 0.02 | 8.210" | 5.8.10' | 5.7.10' | 6.4.10" | 3.3.10’
U-233 0.04| 3.8.10° | 0.02 | 1.4.10" | 9.2.10% | 7.8.10° | 7.8.1¢° | 5.1.1¢°
U-234 0.04| 3.7.10° | 0.02 | 1.3.10" | 8.8.1¢° | 7.4.10° | 7.4.10% | 4.9.10°
U-235 0.04| 3.5.10° | 0.02 | 1.3.10" | 85.10°% | 7.1.10° | 7.0.1C¢® | 4.7.10°
U-236 0.04| 3.5.10° | 0.02 | 1.3.10" | 8.4.1¢°% | 7.0.10° | 7.0.1¢® | 4.7.10°
U-237 0.04| 83.10° | 0.02 |5.4.10° | 2.8.10° | 1.6.10° | 9.5.10'° | 7.6.10%
U-238 0.04| 3.4.10° | 0.02 | 1.2.10" | 8.0.1¢% | 6.8.10° | 6.7.10° | 4.5.10°
U-239 0.04| 3.4.10° | 0.02 |1.9.10"|9.3.10" | 5.4.10" | 3.5.10" | 2.7.10"
U-240 0.04| 1.3.10° | 0.02 |8.1.10° | 4.1.10° | 2.4.10° | 1.4.10° | 1.1.10°
neptunium
Np-232 0.005| 8.7.10" |5.0.10°| 5.1.10" | 2.7.10" | 1.7.10" | 1.2.10" | 9.7.10%
Np-233 0.005 2.1.10" |5.0.10°| 1.310" | 6.6.10™ | 4.0.10*| 2.8.10* | 2.2.10"
Np-234 0.005| 6.2.10° |5.0.10°| 4.4.10° | 2.4.10° | 1.6.10° | 1.0.10° | 8.1.10%
Np-235 0.005 7.1.10" |5.0.10° | 4.1.10"° 2.0.10" | 1.2.10* | 6.8.10" | 5.3.10"
Np-236 0.005/ 1.9.10" |5.0.10%| 2.4.10° | 1.8.10° | 1.8.10° | 1.8.10° | 1.7.10°
Np-236m 0.005/ 2.5.10° |5.0.10%| 1.3.10° | 6.6.10° | 4.0.10"° | 2.4.10" | 1.9.10"
Np-237 0.005 2.0.10° |5.0.10*| 2.1.10" | 1.4.10' | 1.1.10' | 1.1.10" | 1.1.10
Np-238 0.005/ 9.5.10° |5.0.10%| 6.2.10° | 3.2.10° | 1.9.10° | 1.110° | 9.1.10"
Np-239 0.005/ 8.9.10° |5.0.10%| 5.7.10° | 2.9.10° | 1.7.10° | 1.0.10° | 8.0.10"
Np-240 0.005| 8.7.10" 5.0.10%| 5.2.10" | 2.6.10"° | 1.6.10" | 1.0.10" | 8.2.10"
plutonium
Pu234 0.005/ 2.1.10° |5.0.10*| 1.1.10° | 5.5.10" | 3.3.10'° | 2.0.10'° | 1.6.10"
Pu235 0.005| 2.2.10" |5.0.10*| 1.3.10" | 6.5.10* | 3.9.10"? | 2.7.10"* | 2.1.10"
Pu-236 0.005 2.1.10° |5.0.10*| 2.2.10" | 1.4.10" | 1.0.10° | 8.5.10° | 8.7.1C°
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Element f1  |hing[SV/Bq]| f; hing [SV/B0]
. o 1 10

Nuclide age < 1 year year 1 year | 5years years 15 years| adult
Pu237 0.005/ 1.1.10° |5.0.10*| 6.9.10"° | 3.6.10" | 2.2.10'° | 1.3.10'° | 1.0.10"
Pu-238 0.005 4.0.10° |5.0.10*| 4.0.10" | 3.1.10" | 2.4.10" | 2.2.10" | 2.3.10’
Pu239 0.005 4.2.10° |5.0.10*| 4.2.10" | 3.3.10" | 2.7.10" | 2.4.10" | 2.5.10’
Pu-240 0.005 4.2.10° |5.0.10*| 4.2.10" | 3.3.10" | 2.7.10" | 2.4.10" | 2.5.10’
Pu241 0.005 5.6.10° |5.0.10*| 5.7.10° | 5.5.10° | 5.1.10° | 4.8.10° | 4.8.10°
Pu242 0.005 4.0.10° |5.0.10*| 4.0.10" | 3.2.10" | 2.6.10" | 2.3.10" | 2.4.10’
Pu243 0.005/ 1.0.10° |5.0.10*| 6.2.10° | 3.1.10% | 1.8.10'° | 1.1.10%° | 8.5.10"*
Pu244 0.005 4.0.10° |50.10*| 4.1.10" | 3.2.10" | 2.6.10" | 2.3.10" | 2.4.10’
Pu245 0.005/ 8.0.10° |5.0.10*| 5.1.10° | 2.6.10° | 1.5.10° | 8.9.10%° | 7.2.10%
Pu-246 0.005 3.6.10° |5.0.10*| 2.3.10° | 1.2.10° | 7.1.10° | 4.1.10° | 3.3.10°

americium
Am-237 0.005| 1.7.10'° |5.0.10*| 1.0.10*° | 5.5.10* | 3.3.10'* | 2.2.10" | 1.8.10"
Am-238 0.005| 2.5.10'° |5.0.10*| 1.6.10° | 9.1.10" | 5.9.10'* | 4.0.10" | 3.2.10"*
Am-239 0.005 2.6.10° |5.0.10*| 1.7.10° | 8.4.10"° | 5.1.10'° | 3.0.10%° | 2.4.10%°
Am-240 0.005 4.7.10° |5.0.10*| 3.3.10° | 1.8.10° | 1.2.10° | 7.3.10"° | 5.8.10"
Am-241 0.005 3.7.10° |5.0.10*| 3.7.10" | 2.7.10" | 2.2.10" | 2.0.10" | 2.0.10’
Am-242 0.005 5.0.10° |5.0.10*| 2.2.10° | 1.1.10° | 6.4.10'° | 3.7.10'° | 3.0.10"
Am-242m 0.005 3.1.10° |5.0.10*| 3.0.10" | 2.3.10" | 2.0.10" | 1.9.10" | 1.9.10’
Am-243 0.005 3.6.10° |5.0.10*| 3.7.10" | 2.7.10" | 2.2.10" | 2.0.10" | 2.0.10’
Am-244 0.005/ 4.9.10° |5.0.10*| 3.1.10° | 1.6.10° | 9.6.10'° | 5.8.10'° | 4.6.10"
Am-244m 0.005| 3.7.10'° |5.0.10*| 2.0.10"° | 9.6.10" | 5.5.10'* | 3.7.10** | 2.9.10"
Am-245 0.005| 6.8.10'° |5.0.10*| 4.5.10'° | 2.2.10" | 1.3.10'° | 7.9.10" | 6.2.20"
Am-246 0.005| 6.7.10'° | 5.0.10*| 3.8.10° | 1.9.10% | 1.1.10'° | 7.3.10" | 5.8.10"
Am-246m 0.005| 3.9.10'° |5.0.10*| 2.2.10° | 1.1.10" | 6.4.10" | 4.4.0"* | 3.4.10"

curium
Cm238 0.005| 7.8.10'° | 5.0.10*| 4.9.10° | 2.6.10" | 1.6.10'° | 1.0.10"° | 8.0.10"
Cm240 0.005 2.2.10" |5.0.10*| 4.8.10° | 2.5.10° | 1.5.10% | 9.2.10° | 7.6.10°
Cm241 0.005 1.1.10°® |5.0.10*| 5.7.10° | 3.0.10° | 1.9.10° | 1.1.10° | 9.1.10%
Cm242 0.005 5.9.10" |5.0.10*| 7.6.10° | 3.9.10° | 2.4.10% | 1.5.10° | 1.2.1¢¢
Cm-243 0.005 3.2.10° |5.0.10*| 3.3.10" | 2.2.10" | 1.6.10" | 1.4.10" | 1.5.10
Cm-244 0.005 2.9.10° |5.0.10*| 2.9.10" | 1.9.10" | 1.4.10" | 1.2.10" | 1.2.10’
Cm-245 0.005| 3.7.10° |5.0.10*| 3.7.10" | 2.8.10" | 2.3.10" | 2.1.10" | 2.1.10’
Cm-246 0.005| 3.7.10° |5.0.10*| 3.7.10" | 2.8.10" | 2.2.10" | 2.1.10" | 2.1.10’
Cm-247 0.005| 3.4.10° |5.0.10*| 3.5.10" | 2.6.10" | 2.1.10" | 1.9.10" | 1.9.10’
Cm-248 0.005| 1.4.10° |5.010*| 1.4.10° | 1.0.1¢° | 8.4.10" | 7.7.10" | 7.7.10’
Cm249 0.005| 3.9.10'° |5.0.10*| 2.2.10"° | 1.1.10"° | 6.1.10'* | 4.0.10"* | 3.1.10"*
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Element f1  |hing[SV/Bq]| f; hing [SV/B0]
Nuclide age < 1 year )(/)earl 1 year | 5years yggrs 15 years| adult
Cm250 0.005 7.8.10° |5.0.10*| 8.2.10° | 6.0.10° | 4.9.10° | 4.4.10° | 4.4.1¢°
berkelium
Bk-245 0.005 6.1.10° |5.0.10*| 3.9.10° | 2.0.10° | 1.2.10° | 7.2.10"° | 5.7.10"
Bk-246 0.005/ 3.7.10° |5.0.10*| 2.6.10° | 1.4.10° | 9.4.10"° | 6.0.10'° | 4.8.10"
Bk-247 0.005 8.9.10° |5.0.10*| 8.6.10" | 6.3.10" | 4.6.10" | 3.8.10" | 3.5.10’
Bk-249 0.005 2.2.10%® |5.0.10*| 2.9.10° | 1.9.10° | 1.4.10° | 1.1.10° | 9.7.10%
Bk-250 0.005/ 1.5.10° |5.0.10*| 8.5.10'° | 4.4.10% | 2.7.10'° | 1.7.10%° | 1.4.10"°
californium
Cf-244 0.005| 9.8.10'° | 5.0.10*| 4.8.10° | 2.4.10% | 1.3.10'° | 8.9.10" | 7.0.10"*
Cf-246 0.005 5.0.10° |5.010%| 2.4.10° | 1.2.10° | 7.3.10° | 4.1.10° | 3.3.1C°
Cf-248 0.005 1.5.10° |5.0.10*| 1.6.10" | 9.9.10° | 6.0.10% | 3.3.10° | 2.8.1C¢
Cf-249 0.005 9.0.10° |5.0.10*| 8.7.10" | 6.4.10" | 4.7.10" | 3.8.10" | 3.5.10’
Cf-250 0.005 5.7.10° |5.0.10*| 5.5.10" | 3.7.10" | 2.3.10" | 1.7.10" | 1.6.10’
Cf-251 0.005 9.1.10° |5.0.10*| 8.8.10" | 6.5.10" | 4.7.10" | 3.9.10" | 3.6.10’
Cf-252 0.005 5.0.10° |5.0.10*| 5.1.10" | 3.2.10" | 1.9.10" | 1.0.10" | 9.0.1¢¢
Cf-253 0.005/ 1.0.10" |5.0.10*| 1.1.10° | 6.0.10° | 3.7.10° | 1.8.10° | 1.410°
Cf-254 0.005 1.1.10° |5.0.10*| 2.6.10° | 1.4.10° | 8.4.10" | 5.0.10" | 4.0.10’
einsteinium
Es250 0.005| 2.3.10'° |5.0.10*| 9.9.10" | 5.7.10" | 3.7.10"* | 2.6.10" | 2.1.10"
Es251 0.005/ 1.9.10° |5.0.10*| 1.2.10° | 6.1.10" | 3.7.10'° | 2.210%° | 1.7.10"
Es253 0.005 1.7.10" |5.0.10*| 45.10° | 2.3.10° | 1.4.10% | 7.6.10° | 6.1.1C°
Es254 0.005 1.4.10° |5.0.10*| 1.6.10" | 9.8.10° | 6.0.10° | 3.3.10° | 2.8.1C°
Es254m 0.005 5.7.10%® |5.0.10*| 3.0.10° | 1.5.10° | 9.1.10° | 5.2.10° | 4.2.10°
fermium
Fm-252 0.005 3.8.10% |5.0.10*| 2.0.10° | 9.9.10° | 5.9.10° | 3.3.10° | 2.7.1C°
Fm253 0.005| 2.5.10® |5.0.10*| 6.7.10° | 3.4.10° | 2.1.10° | 1.1.10° | 9.1.10%
Fm254 0.005 5.6.10° |5.0.10*| 3.2.10° | 1.6.10° | 9.3.10'° | 5.6.10'° | 4.4.10%°
Fm-255 0.005| 3.3.10% |5.0.10*| 1.9.10° | 9.5.10° | 5.6.10° | 3.2.10° | 2.5.10°
Fm257 0.005 9.8.10" |5.0.10*| 1.1.10" | 6.5.10° | 4.0.10% | 1.9.10° | 1.5.1¢¢
mendelevium
Md-257 0.005 3.1.10° |5.0.10*| 8.8.10° | 4.5.10% | 2.7.10'° | 1.5.10%° | 1.2.10%°
Md-258 0.005 6.3.10" |5.0.10*| 8.9.10° | 5.0.10° | 3.0.10° | 1.6.10° | 1.3.1C°
Legend:

* - foradults {=0.1
** _for adults {=0.2
X _for adults { = 0.3

Conversion factors;fy are used for conversion of intake of radionuclides to the committedtigé dose after
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ingestion of radioactive material by an individual from the population.

Conversion factors;fy for intake via ingestion are provided depending on the absorption type in the digestive
tract.

For unidentified radionuclides and chemicalnfis of radioactive substances, activity is attributed to those
radionuclides and their forms for which the table stipulates the highest conversion factor.
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Conversion factors hy, for intake of radioactive aerosols by inhalation by an individual
from the population

Element Tgp f, [Sci/"gq] f, N [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
hydrogen
H-3 F 1.0 | 2.6.10" 1.0 2.0.10' 1.1.10" | 8.2.10'?| 5.9.10'| 6.2.10'
0.2 | 3.4.10% 0.1 2.7.10%°| 1.410%°| 8.2.10*| 5.3.10"| 4.5.10"
S | 002 1.210° 0.01 1.0.10°| 6.3.10" | 3.8.10"°| 2.8.10%| 2.6.10%
beryllium
Be7 M | 002 | 25.10° | 0.005 | 2.1.10%°| 1.2.10%° | 8.3.10"| 6.2.10"| 5.0.10"
S | 0.02 | 2.8.10° | 0.005 | 2.4.10 1.4.10"°| 9.610| 6.8.10"| 5.5.10"
Be-10 M | 002 | 4.1.10° 0.005 | 3.4.10% 2.0.1¢% | 1.3.10% | 1.1.10° | 9.6.10°
S | 002 | 9910 0.005 | 9.1.10°| 6.1.1¢% | 4.2.10% | 3.7.10° | 3.5.1C°
carbon
C-11 F 1.0 | 1.0.20% 1.0 7.0.10*| 3.2.10% | 2.1.10' 1.3.10" 1.120%
M 0.2 | 1.5.10% 0.1 1.1.10%° 4.9.10" | 3.2.10"| 2.1.10"| 1.8.10"
S | 0.02 | 1.6.10% 0.01 | 1.1.10° 5.1.10" | 3.3.10"| 2.2.10"| 1.8.10"
C-14 F 1.0 | 6.1.10% 1.0 6.7.10'°| 3.6.10° | 2.9.10'°| 1.9.10'| 2.0.10%
M 0.2 8.3.10° 0.1 6.6.10°| 4.0.10° | 2.8.10° | 2.5.10° | 2.0.10°
S | 002 1.9.10° 0.01 1.7.10°| 1.1.10° | 7.4.10° | 6.4.10° | 5.8.10°
fluorine
F-18 F 1.0 | 2.6.10% 1.0 1.9.101° 9.1.10" | 5.6.10"| 3.4.10"| 2.8.10"
1.0 | 4.1.10% 1.0 2.9.10"° 1.5.10°| 9.7.10"| 6.910"| 5.6.10"
S 1.0 | 4.2.10% 1.0 3.1.10"° 1.5.10° | 1.0.10"° 7.3.10"| 5.9.10"
sodium
Na-22 F 1.0 9.7.10° 1.0 7.3.10°| 3.8.10°| 2.4.10° | 1.5.10° | 1.3.10°
Na-24 F 1.0 2.3.10° 1.0 1.8.10°| 9.3.10"°| 5.7.10%| 3.4.10'° | 2.7.10%
magnesium
Mg-28 F 1.0 | 5.3.10° 0.5 4.7.10°| 2.2.10°| 1.3.10°| 7.3.10"| 6.0.10"
M 1.0 7.3.10° 0.5 7.2.10°| 3.5.10°| 2.3.10°| 1.5.10° | 1.2.10°
aluminium
Al-26 F 0.02 | 8.1.10° 0.01 6.2.10°| 3.2.10°| 2.0.10°| 1.3.10° | 1.1.1¢°
M | 0.02 8.8.10°| 0.01 7.410°| 4.4.10°| 2.9.10°| 2.210°| 2.0.1¢°
silicon
Si-31 F 0.02 3.6.10°| 0.01 | 2.3.10% 9.5.10"| 5.9.10" 3.2.10%| 2.7.10"
0.02 6.9.10'°| 0.01 | 4.4.10 2.0.10%| 1.3.10%| 8.9.10"| 7.4.10"
S | 0.02 7.2.10° 0.01 | 4.7.10%°| 2.2.10%°| 1.4.10°| 9.5.10"| 7.9.10"
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Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
Si-32 F 0.02 3.0.10°| 0.01 2.3.10°| 1.1.10°| 6.4.10°| 3.8.10°| 3.2.10°
0.02 7.1.10°| 0.01 6.0.10°| 3.6.10°| 2.4.10°] 1.9.10°| 1.7.1¢°
S | 0.02 2.8.10°| 0.01 2.7.10'| 1.9.10°| 1.3.10| 1.1.10| 1.1.10
phosphorus
P-32 F 1.0 1.2.10°| 0.8 7.5.10°| 3.2.10°| 1.8.10°| 9.8.10'| 7.7.10%
M 1.0 2.210°] 0.8 1.5.10°| 8.0.10°| 5.3.10°| 4.0.10°| 3.4.10°
P-33 F 1.0 1.2.10°| 0.8 7.8.10"° 3.0.10'°| 2.0.10"°| 1.1.10'| 9.2.10"
M 1.0 6.1.10°| 0.8 4.6.10°| 2.8.10°| 2.1.10°| 1.9.10°| 1.5.10°
sulphur
S35 F 1.0 55.10°| 0.8 3.9.10"° 1.8.10'° 1.1.10"° 6.0.10"| 5.1.10"
anorg. M 0.2 5.9.10°| 0.1 45.10°| 2.8.10°| 2.0.10°| 1.8.10°| 1.4.10°
S | 0.02 7.7.10°| 0.01 6.0.10°| 3.6.10°| 2.610°] 2.3.10°| 1.9.10°
chlorine
Cl-36 F 1.0 3.9.10°| 1.0 2.6.10°| 1.1.10°| 7.1.10'° 3.9.10'° 3.3.10%
M 1.0 3.1.10°] 1.0 2.6.10°| 1.5.10°| 1.0.10°] 8.8.10°| 7.3.10°
Cl-38 F 1.0 2.9.10° 1.0 1.9.10"° 8.4.10"| 5.1.10"| 3.0.10"| 2.5.10"
M 1.0 4.7.10° 1.0 3.0.10"° 1.4.10"°| 8.5.10"| 5.4.10"| 4.5.10"
Cl-39 F 1.0 2.7.10° 1.0 1.8.10%° 8.4.10"| 5.1.10"| 3.1.10"| 2.5.10"
M 1.0 4.3.10° 1.0 2.8.10"° 1.3.10'° 8.5.10"| 5.6.10'| 4.6.10"
potassium
K-40 F 1.0 2410 1.0 1.7.10°| 75.10°| 45.10°| 25.10°| 2.1.10°
K-42 F 1.0 1.6.10° 1.0 1.0.10°| 4.4.10"°| 2.6.10° 1.5.10% 1.2.10%
K-43 F 1.0 1.3.10°| 1.0 9.7.10'° 4.7.10'° 2.9.10"°| 1.7.10'°| 1.4.10%
K-44 F 1.0 2.2.10° 1.0 1.4.10%°| 6.5.10"| 40.10"| 2.4.10"| 2.0.10"
K-45 F 1.0 1.510° 1.0 1.0.10*° 4.8.10"| 3.0.10"| 1.8.10"| 1.5.10"
calcium
Ca4l F 0.6 6.7.10°| 0.4 3.8.10"° 2.6.10'° 3.3.10'°| 3.3.10'° 1.7.10%
M 0.2 42.10° 01 2.6.10'° 1.7.10'° 1.7.10"°| 1.610%°| 9.5.10"
S | 0.02 6.7.10'°| 0.01 | 6.0.10%| 3.8.10%| 2.4.10"°| 1.9.10%| 1.8.10%
Ca45 F 0.6 57.10°| 0.4° 3.0.10°| 1.4.10°| 1.0.10°| 7.6.10"° 4.6.10%
M 0.2 1.2.1¢8 01 8.8.10°| 5.3.10°| 3.9.10°| 3.5.10°| 2.7.10°
S 0.02 1.5.108 0.01 1.210% 7.2.10°| 5.1.10°| 4.6.10°| 3.7.10°
Cad47 F 0.6 4.9.10°| 04 3.6.10°| 1.7.10°| 1.1.10°| 6.1.10'° 5.5.10%
M 0.2 1.0.1¢% 01 7.7.10°| 4.2.10°| 2.9.10°| 2.4.10°| 1.9.10°
S 0.02 1.2.1¢8 0.01 8.5.10°| 4.6.10°| 3.3.10°| 2.6.10°| 2.1.10°
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Element ) g [sCi/"qu] f, hus [SV/BA]
Nuclide Age < 1 year y>e;r 1 year | 5years yéle?rs 15 years| adult
scandum
Sc43 S |0.001| 9.3.10° 1.0.10" | 6.7.10°| 3.3.10°| 2.2.10°| 1.4.10"| 1.1.10°
Sc44 S |0001| 1.6.10° 1.0.10" | 1.2.10°| 5.6.10°| 3.6.10°| 2.3.10"| 1.8.10
Sc44m S |0001| 11.10° 1.010°| 84.10°| 4210’ 28.10°| 1.7.10°| 1.4.10°
Sc46 S | 0001| 2810° 1.010'| 23.10° 1.4.10°] 9.8.10°| 8.4.10°| 6.8.10°
Sc47 S |0.001| 4.010| 1.010' | 28.10° 1.5.10°| 1.1.10°| 9.2.10"| 7.3.10°
Sc48 S | 0001| 7810 1.010" | 59.10°| 3.1.10°| 2.0.10°| 1.4.10°| 1.1.10°
Sc49 S |0.001| 3910 1.0.10'| 2.4.10°| 1.1.10°| 7.1.10"| 4.7.10"| 4.0.10"
titanium
Ti-44 F | 0.02 3.1.10°'| 0.01 2.6.10'| 1.5.10| 9.6.10°| 6.6.10° 6.1.1C°
M | 0.02 1.7.10'| 0.01 15.10°| 9.2.10°| 5.9.10°] 4.6.10°) 4.2.1¢°
S | 0.02 3.2.10°'| 0.01 3.1.10°| 2.1.10°| 1.5.10°| 1.3.10'| 1.2.10
Ti-45 F | 002 | 4.4.10° 0.01 | 3210° 1510 9.1.10"| 5.1.10"| 4.2.10"
M | 002 | 7.4.10° 001 | 5.210° 2510° 1.6.10° 1.1.10°| 8.8.10"
S | 002 | 7.710° 001 | 55.10° 2.7.10° 1.7.10°| 1.1.10" 9.3.10"
vanadium
V-47 F | 002 | 1.810° 0.01 | 1.2.10°| 5.6.10"| 3.5.10"| 2.1.10"| 1.7.10"
M | 002 | 28.10° 001 | 1.9.10° 8.6.10"| 5.5.10"| 3.5.10"| 2.9.10"
V-48 F | 0.02 8.4.10°| 0.01 6.4.10°| 3.3.10°| 2.1.10°| 1.3.10°| 1.1.10°
M | 0.02 1.4.10°| 0.01 1.1.10°| 6.3.10°| 4.3.10°| 29.10°| 2.4.10°
V-49 F | 002 | 2010° 0.01 | 1.6.10° 7.7.10"| 4.3.10"| 2.5.10"| 2.1.10"
M | 002 | 2810° 001 | 21.10° 1.1.10° 6.3.10"| 4.0.10"| 3.4.10"
chromium
Cr-48 F 0.2 7.6.10° 0.1 6.0.10"°| 3.1.10"°| 2.0.10"| 1.2.10"| 9.9.10"
M 0.2 1.1.10° 01 9.1.10"| 5.1.10"| 3.4.10"| 25.10"| 2.0.10"
S 0.2 1.2.10° 01 9.8.10"| 5.5.10"| 3.7.10"°| 2.8.10"| 2.2.10"
Cr-49 F 0.2 1.9.10°| 0.1 1.3.10°| 6.0.10"| 3.7.10"| 2.2.10"| 1.9.10"
M 0.2 3.0.10° 01 2.0.10"| 9.5.10"| 6.1.10"| 4.0.10"| 3.3.10"
S 0.2 3.1.10° 01 2.1.10"| 9.9.10"| 6.4.10"| 4.2.10"| 3.5.10"
Cr-51 F 0.2 1.7.10°| 0.1 1.3.10°| 6.3.10"| 4.0.10"| 2.4.10"| 2.0.10"
M 0.2 2.6.10°| 0.1 1.9.10" 1.0.10°| 6.4.10"*| 3.9.10"| 3.2.10"
S 0.2 2.6.10° 0.1 2.1.10"°| 1.0.10"| 6.6.10"| 4.5.10"| 3.7.10"
manganese
Mn-51 F 0.2 25.10° 0.1 1.7.10° 7.5.10"| 4.6.10"*| 2.7.10"| 2.3.10"
M 0.2 4.0.10° 01 2.7.10°| 1.2.10°| 7.8.10"| 5.0.10"| 4.1.10"
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Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
Mn-52 F 0.2 7.0.10°| 0.1 55.10°| 2.9.10°| 1.8.10°| 1.1.10°| 9.4.10%
M 0.2 8.6.10°| 0.1 6.8.10°| 3.7.10°| 2.4.10°| 1.7.10°| 1.4.10°
Mn-52m F 0.2 1.9.10° 01 1.3.10"° 6.1.10"| 3.8.10"| 2.2.10"| 1.9.10"
M 0.2 2.8.10° 0.1 1.9.10"° 8.7.10"| 5.5.10"| 3.4.10"| 2.9.10"
Mn-53 F 0.2 3.2.10° 0.1 2.2.10"° 1.1.10"| 6.0.10"| 3.4.10"| 2.9.10"
M 0.2 4.6.10° 0.1 3.4.10"° 1.7.10"°| 1.0.10"° 6.4.10"| 5.4.10"
Mn-54 F 0.2 5.2.10°| 0.1 4.1.10°| 2.2.10°| 1.5.10°| 9.9.10'°| 8.5.10%
M 0.2 75.10°| 0.1 6.2.10°| 3.8.10°| 2.4.10°| 1.9.10°| 1.5.10°
Mn-56 F 0.2 6.9.10°| 0.1 4.9.10"° 2.3.10"°| 1.4.10"° 7.8.10'| 6.4.10"
M 0.2 1.1.10° 01 7.8.10"° 3.7.10'° 2.4.10"°| 1.5.10' 1.2.10%
iron
Fe52 F 0.6 5.2.10°| 0.2* 3.6.10°| 1.5.10°| 8.9.10'°| 4.9.10'° 3.9.10%
M 0.2 5.8.10°| 0.1 4.1.10°| 1.9.10°| 1.2.10°| 7.4.10"| 6.0.10%
S | 0.02 6.0.10°| 0.01 4.2.10°| 2.0.10°| 1.3.10°| 7.7.10"| 6.3.10%
Fe55 F 0.6 42.10°| 0.2* 3.210°| 2.2.10°| 1.4.10°| 9.4.10%°| 7.7.10%
M 0.2 1.9.10°| 0.1 1.4.10°| 9.9.10"°| 6.2.10"°| 4.4.10"°| 3.8.10%
S | 0.02 1.0.10°| 0.01 | 8.5.10"| 5.0.10°| 2.9.10'°| 2.0.10'°| 1.8.10%
Fe59 F 0.6 2.1.10°| o0.2* 1.3.10° 7.1.10°| 4.2.10°| 26.10°| 2.2.10°
M 0.2 1.810° 0.1 1.3.10°| 7.9.10°| 55.10°| 4.6.10°| 3.7.10°
S | 0.02 1.7.10°| 0.01 1.3.10°| 8.1.10°| 5.8.10°| 5.1.10°| 4.0.10°
Fe-60 F 0.6 4410 0.2* 3.9.10'| 3.5.10'| 3.2.10°| 2.9.10'| 2.8.10°
M 0.2 2.0.10"| 01 1.7.10'| 1.6.10"| 1.4.10°| 1.4.10"| 1.4.10°
S | 0.02 9.3.1¢% 0.01 8.8.10°| 6.7.10°| 5.2.10°| 4.9.10°| 4.9.1¢°
cobalt
Co-55 F 0.6 2.210°| 0.3* 1.8.10°| 9.0.10"°| 5.5.10° 3.1.10%| 2.7.10%
M 0.2 4.1.10°| 01 3.1.10°| 1.5.10°| 9.8.10"° 6.1.10'° 5.0.10%
S | 0.02 4.6.10°| 0.01 3.3.10°| 1.6.10°| 1.1.10°| 6.6.10'° 5.3.10%
Co-56 F 0.6 1.410°] 0.3* 1.0.10°| 55.10°| 35.10°| 2.2.10°| 1.8.10°
M 0.2 2510° 0.1 2.1.10°| 1.1.10°| 7.4.10°] 5.8.10°| 4.8.10°
S | 0.02 2.9.10°| 0.01 25.10°| 1.5.10°| 1.0.10°] 8.0.10°| 6.7.10°
Co-57 F 0.6 1.5.10°| 0.3* 1.1.10°| 5.6.10'° 3.7.10%°| 2.3.10%| 1.9.10%
M 0.2 2.8.10°| 0.1 2.2.10°| 1.3.10°| 8.5.10'°| 6.7.10'° 5.5.10%
S 0.02 4.4.10° 0.01 3.7.10°| 2.3.10°| 1.5.10°| 1.2.10°| 1.0.10°
Co-58 F 0.6 4.0.10°| 0.3* 3.010°| 1.6.10¢°| 1.0.10°| 6.4.10'° 5.3.10%
M 0.2 7.3.10°| 0.1 6.5.10°| 3.5.10°| 2.4.10°| 2.0.10°| 1.6.10°
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Element ) g [sCi/"qu] f, hus [SV/BA]
Nuclide Age < 1 year y>e;r 1 year | 5years yéle?rs 15 years| adult
S | 0.02 9.0.10°| 0.01 7.5.10°| 45.10°| 3.1.10°| 26.10°| 2.1.10°
Co-58m F 0.6 48.10" 0.3* | 3.6.10" 1.7.10"| 1.1.10"| 5.9.10" | 5.2.10"
M 0.2 1.1.10°| 0.1 7.6.10"| 3.8.10"| 2.4.10"| 1.6.10" | 1.3.10"
S | 002 | 1.3.10° 001 | 9.0.10" 45.10"| 3.0.10"| 2.0.10" | 1.7.10"
Co-60 F 0.6 3.0.10°| 0.3* 2.3.10°| 1.4.10°| 8.9.10°| 6.1.10° | 5.2.10°
M 0.2 4210 01 3.4.10°| 2.1.10°| 15.10°| 1.2.10¢° | 1.010°
S | 0.02 9.2.10°| 0.01 8.6.10°| 5.9.10°| 4.0.10°| 3.4.10¢° | 3.1.10°
Co-60m F 0.6 4410 0.3* | 28.10% 1.5.10% 1.0.10"| 8.3.10" | 6.9.10"
M 0.2 7.1.10% 0.1 4.7.10%| 2.7.10**| 1.8.10%| 1.5.10% | 1.2.10"
S | 002 | 76.10% 001 | 51.10% 2.9.10% 2.0.10% 1.7.10" | 1.4.10%
Co-61 F 0.6 2.1.10° 0.3* | 1.4.10"] 6.0.10"| 3.8.10"| 2.2.10" | 1.9.10"
M 0.2 4.0.10° 0.1 2.7.10°| 1.2.10°| 8.2.10"| 5.7.10" | 4.7.10"
S | 002 | 4310° 001 | 28.10° 1.3.10°| 8.8.10"| 6.1.10" | 5.1.10"
Co-62m F 0.6 1.4.10°| 0.3* | 9.5.10"| 4.5.10" 2.8.10"| 1.7.10" | 1.4.10"
M 0.2 1.9.10°| 0.1 1.3.10°| 6.1.10"| 3.8.10"| 2.4.10" | 2.0.10"
S | 002 | 2010° 001 | 1.3.10° 6.3.10"| 4.0.10"| 2.5.10" | 2.1.10"
nickel
Ni-56 F 0.1 3.3.10°| 0.05 2.8.10°| 1.5.10°| 9.3.10"°| 5.8.10° | 4.9.10"
M 0.1 4.9.10°| 0.05 41.10° 2.3.10°| 1510° 1.1.10° | 8.7.10°
S | 0.02 5.5.10°| 0.01 46.10°| 2.7.10°| 1.8.10° 1.3.10° | 1.0.10°
Ni-57 F 0.1 2.2.10°| 0.05 1.8.10°| 8.9.10"| 5.5.10"| 3.1.10"° | 2.5.10"
M 0.1 3.6.10°| 0.05 2.8.10°| 1.5.10°| 9.5.10"| 6.2.10° | 5.0.10"
S | 0.02 39.10°/ 001 | 3.0.10°] 1.510°| 1.0.10°| 6.6.10"° | 5.3.10"
Ni-59 F 0.1 9.6.10"°| 0.05 | 8.1.10"| 4.5.10"| 2.8.10"| 1.9.10° | 1.8.10"
M 0.1 7.9.10° 0.05 | 6.2.10"| 3.4.10"| 2.1.10"| 1.4.10" | 1.3.10%
S | 0.02 1.7.10°/ 0.01 1.5.10°| 9.5.10"| 5.9.10"| 4.6.10° | 4.4.10"
Ni-63 F 0.1 2.3.10°| 0.05 2.0.10°| 1.1.10°| 6.7.10"| 4.6.10° | 4.4.10"
M 0.1 2.5.10°| 0.05 19.10°/ 1.1.10°| 7.0.10°| 5.3.10° | 4.8.10"
S | 0.02 4.8.10°| 0.01 4310° 2.7.10°| 1.7.10° 1.3.10° | 1.3.10°
Ni-65 F 0.1 44.10°0 0.05 | 3.0.10°| 1.4.10| 85.10"| 4.9.10" | 4.1.10"
M 0.1 7.7.10°| 0.05 | 5.2.10"| 2.4.10"°| 1.6.10"| 1.0.10" | 85.10"
S | 0.02 8.1.10°| 0.01 | 5.5.10"| 2.6.10"°| 1.7.10"| 1.1.10" | 9.0.10"
Ni-66 F 0.1 5.7.10°| 0.05 3.8.10°| 1.6.10°| 1.0.10°| 5.1.10" | 4.2.10"
M 0.1 1.3.1¢°%| 0.05 9.4.10°| 45.10°| 29.10°| 2.0.10° | 1.6.10°
S | 0.02 1.5.1¢%| 0.01 1.0.1¢%| 5.0.10°| 3.2.10°| 2.2.10° | 1.8.10°




- 168-

Element ) g [sCi/"qu] f, hus [SV/BA]
Nuclide Age < 1 year y>e;r 1 year | 5years yéle?rs 15 years| adult
copper
Cu-60 F 1.0 2.1.10° 05 1.6.10"°| 7.5.10"| 4.6.10"| 2.8.10" | 2.3.10"
M 1.0 3.0.10°| 05 2.2.10"| 1.0.10°| 6.5.10"| 4.0.10" | 3.3.10"
S 1.0 3.1.10°| 05 2.2.10°| 1.1.10°| 6.7.10"| 42.10"| 3.4.10"
Cu61 F 1.0 3.1.10°| 05 2.7.10°| 1.3.10°| 7.9.10"| 45.10"| 3.7.10"
M 1.0 4.9.10° 05 4.4.10° 2.1.10"° 1.4.10"°| 9.1.10"| 7.4.10"
S 1.0 5.1.10"°| 0.5 4510 2.2.10"° 1.4.10"° 9.6.10"| 7.8.10"
Cu-64 F 1.0 2.810"°| 05 2.7.10°| 1.2.10°| 7.6.10"| 4.2.10"| 3.5.10"
M 1.0 5.5.10"°| 0.5 5.4.10°| 2.7.10"| 1.9.10"| 1.4.10°| 1.1.10"
S 1.0 5.8.10"°| 0.5 5.7.10°| 2.9.10"°| 2.0.10°| 1.3.10°| 1.2.10"
Cu-67 F 1.0 9.5.10"| 05 8.0.10"| 3.5.10° 2.2.10"° 1.2.10°| 1.0.10"
M 1.0 2.3.10°| 05 2.0.10°| 1.1.10°| 8.1.10"° 6.9.10'"°| 5.5.10"
S 1.0 25.10°| 05 2.1.10°| 1.2.10°| 8.9.10"° 7.7.10"| 6.1.10"
zinc
Zn-62 F 1.0 1.7.10° 05 1.7.10°| 7.7.10°| 4.6.10"°| 25.10°| 2.0.10"
M 0.2 4510°| 0.1 3.5.10°| 1.6.10°| 1.0.10°| 6.0.10'"°| 5.0.10"
S | 0.02 5.1.10°| 0.01 3.4.10°| 1.8.10°| 1.1.10°| 6.6.10"°| 5.5.10"
Zn-63 F 1.0 2.1.10° 05 1.4.10°| 6.5.10"| 4.0.10"| 2.4.10"| 2.0.10"
M 0.2 3.4.10° 01 2.3.10"| 1.0.10°| 66.10"| 4.2.10"| 3.5.10"
S | 002 | 36.10° 001 | 24.10° 1.1.10°| 6.9.10"| 4.4.10"| 3.7.10"
Zn-65 F 1.0 15.10°| 05 1.0.10°| 5.7.10°| 3.8.10°| 25.10°| 2.2.10
M 0.2 8.5.10°| 0.1 6.5.10°| 3.7.10°| 2.4.10°| 1.9.10°/ 1.6.10°
S | 0.02 7.6.10°| 0.01 6.7.10°| 4.4.10°| 2.9.10°| 24.10°] 2.0.10
Zn-69 F 1.0 1.1.10°| 05 7.4.10"| 3.2.10"| 2.1.10%| 1.2.10" 1.1.10%
M 0.2 2210 01 1.4.10°| 6.5.10"| 4.4.10"| 3.1.10"| 2.6.10"
S | 002 | 2310° 001 | 1510 6.9.10"| 4.7.10"| 34.10"| 2.8.10"
Zn-69m F 1.0 6.6.10"°| 0.5 6.7.10"°| 3.0.10"| 1.8.10"| 9.9.10"| 8.2.10"
M 0.2 2.1.10° 01 1.5.10°| 7.5.10"| 5.0.10°| 3.0.10°| 2.4.10%
S | 0.02 2.2.10°| 0.01 1.7.10°| 8.2.10"| 5.4.10°| 3.3.10°| 2.7.10%
Zn-71m F 1.0 6.210"°| 05 5.5.10°| 2.6.10"| 1.6.10"| 9.1.10"| 7.4.10"
M 0.2 1.3.10°| 0.1 9.4.10'°| 4.6.10"° 2.9.10°| 1.9.10"°| 1.5.10
S | 0.02 1.4.10°| 0.01 1.0.10°| 4.9.10"°| 3.1.10"°| 2.0.10"°| 1.6.10
Zn-72 F 1.0 43.10° 05 3.5.10°| 1.7.10°| 1.0.10°| 5.9.10"°| 4.9.10%
M 0.2 8.8.10°/ 0.1 6.5.10°| 3.4.10°| 23.10°| 1.5.10°| 1.2.10°
S | 0.02 9.7.10°| 0.01 7.0.10°| 3.6.10°| 2.4.10°| 1.6.10°| 1.3.10°
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Element ) g [sCi/"qu] f, hus [SV/BA]
Nuclide Age < 1 year y>e;r 1 year | 5years yéle?rs 15 years| adult
gallium
Ga65 F | 001 | 1.1.10° o0.001 | 7.3.10% 3.4.10"| 2.1.10"| 1.3.10"| 1.1.10"
M | 001 | 1.6.10°| 0.001 | 1.1.10°| 4.8.10"| 3.1.10"| 2.0.10"| 1.7.10"
Ga66 F | 001 2.8.10°| 0.001 | 2.0.10°| 9.2.10"| 5.7.10"°| 3.0.10"°| 2.5.10"
M | 0.01 4510°| 0.001 | 3.1.10°| 1.5.10°| 9.2.10°| 5.3.10"° 4.4.10"
Ga67 F | 001 | 6.4.10° 0.001 | 46.10° 2.2.10°| 1.4.10°| 7.7.10"| 6.4.10"
M | 0.01 1.4.10°/ 0.001 | 1.0.10°| 5.0.10"| 3.6.10"| 3.0.10"°| 2.4.10
Ga68 F | 001 | 29.10° 0.001 | 1.9.10°| 8.8.10"| 5.4.10"| 3.1.10"| 2.6.10"
M | 0.01 | 46.10° 0001 | 3.1.10°| 1.4.10"| 9.2.10"| 5.910"| 4.9.10"
Ga70 F | 001 | 9510 0.001 | 6.0.10" 2.6.10"| 1.6.10"| 1.0.10"| 8.8.10"
M | 001 | 15.10° o0.001 | 9.6.10"| 4.3.10"| 2.8.10"| 1.8.10"| 1.6.10"
Ga72 F | 0.01 2.9.10°| 0.001 | 2.2.10°| 1.0.10°| 6.4.10°| 3.6.10"°| 2.9.10"
M | 0.01 4510°| 0.001 | 3.3.10°| 1.6.10°/ 1.0.10°| 6.5.10"° 5.3.10"
Ga73 F | 001 | 6.7.10"° 0.001 | 45.10"| 2.0.10"°| 1.2.10"°| 6.4.10"| 5.4.10"
M | 0.01 1.2.10°/ 0.001 | 8.4.10"| 4.0.10"| 2.6.10"| 1.7.10'"°| 1.4.10°
germanium
Ge66 F 1.0 4510 1.0 3.5.10"| 1.8.10"| 1.1.10"| 6.7.10"| 5.4.10"
M 1.0 6.4.10" 1.0 4810 2510 1.6.10° 1.1.10"| 9.1.10"
Ge67 F 1.0 1.7.10°| 1.0 1.1.10°| 4.9.10"| 3.1.10"| 1.8.10"| 1.5.10"
M 1.0 2510 1.0 1.6.10°| 7.3.10"| 4.6.10"| 2.9.10"| 25.10"
Ge68 F 1.0 54.10°| 1.0 3.8.10°| 1.8.10°| 1.1.10°| 6.3.10"°| 5.2.10"
M 1.0 6.0.10°| 1.0 5.0.10°| 3.0.10°| 2.0.10°| 1.6.10° 1.4.10°
Ge69 F 1.0 1.2.10°| 1.0 9.0.10"| 4.6.10"| 2.8.10"| 1.7.10°| 1.3.10%
M 1.0 1.8.10°| 1.0 1.4.10°| 7.4.10°| 4.9.10° 3.6.10°| 2.9.10%
Ge71 F 1.0 6.0.10"| 1.0 4.3.10" 2.0.10"| 1.1.10"| 6.1.10"| 4.8.10%
M 1.0 1.2.10°| 1.0 8.6.10"| 4.1.10"| 2.4.10"| 1.3.10"| 1.1.10"
Ge75 F 1.0 1.6.10°| 1.0 1.0.10°| 4.3.10"| 2.8.10"| 1.7.10"| 1.5.10"
M 1.0 29.10° 1.0 1.9.10°| 8.9.10"| 6.1.10"| 4.4.10"| 3.6.10"
Ge77 F 1.0 1.3.10°| 1.0 9.5.10"| 4.7.10"| 2.9.10"| 1.7.10°| 1.4.10%
M 1.0 2.3.10°| 1.0 1.7.10°| 8.8.10"| 6.0.10"| 4.5.10°| 3.7.10%
Ge78 F 1.0 43.10° 1.0 2.9.10"°| 1.4.10"°| 8.9.10"| 5.5.10"| 4.5.10"
M 1.0 7.3.10° 1.0 5.0.10'°| 2.5.10'"° 1.6.10°| 1.2.10"°| 9.5.10"
arsenic
As-69 M 1.0 2.1.10°| 05 1.4.10"| 6.3.10"| 4.0.10"| 25.10"| 2.1.10"
As-70 M 1.0 5.7.10°| 0.5 4310 2.1.10" 1.3.10"°| 8.3.10"| 6.7.10"
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Element ) g [sCi/"qu] f, hus [SV/BA]
Nuclide Age < 1 year y>e;r 1 year | 5years yéle?rs 15 years| adult
As-71 M 1.0 2.210°| 05 1.9.10°| 1.0.10°| 6.8.10"°| 5.0.10"°| 4.0.10%
As-72 M 1.0 59.10°| 0.5 57.10°| 2.7.10°| 1.7.10°| 1.1.10°| 9.0.10%
As-73 M 1.0 54.10°| 05 4.0.10°| 2.3.10°| 1.5.10°| 1.2.10°| 1.0.10°
As-74 M 1.0 1.1.10°| 05 8.4.10°| 4.7.10°| 3.3.10°| 26.10°| 2.1.10°
As-76 M 1.0 5.1.10°| 0.5 4.6.10°| 2.2.10°| 1.4.10°| 8.8.10° 7.4.10Y
As-77 M 1.0 2.210°| 05 1.7.10°| 8.9.10"° 6.2.10"°| 5.0.10"°| 3.9.10%
As-78 M 1.0 8.0.10° 05 5.8.10'° 2.7.10'° 1.7.10"° 1.1.10" 8.9.10"
selenium
Se70 F 1.0 3.9.10° 0.8 3.0.10"° 1.5.10'° 9.0.10"| 5.1.10"| 4.2.10"
M 0.2 6.5.10°| 0.1 4.7.10"° 2.3.10°| 1.4.10"°| 8.9.10'% 7.3.10"
S | 0.02 6.8.10'°| 0.01 | 4.8.10%°| 2.310%| 1.5.10"°| 9.4.10"| 7.6.10"
Se73 F 1.0 7.7.10° 0.8 6.5.10'° 3.3.10'° 2.1.10"° 1.0.10"°| 8.0.10"
M 0.2 1.6.10°| 0.1 1.2.10°| 5.9.10"° 3.8.10°| 2.4.10° 1.9.10%
S | 0.02 1.8.10°| 0.01 1.3.10°| 6.3.10"° 4.0.10°| 2.6.10°| 2.1.10%
Se73m F 1.0 9.3.10% 0.8 7.2.10" 3.5.10" 2.3.10" 1.1.10" 9.2.10%
M 0.2 1.8.10° 01 1.3.10%° 6.1.10"| 3.9.10"| 2.5.10" 2.0.10"
S | 0.02 1.9.10° 0.01 | 1.3.10“| 6.5.10'| 4.1.10'| 2.6.10' 2.2.10"
Se75 F 1.0 7.8.10° 0.8 6.0.10°| 3.4.10°| 2.5.10°| 1.2.10°| 1.0.10°
M 0.2 54.10°| 0.1 45.10°| 25.10° 1.7.10°| 1.3.10°| 1.1.10°
S | 0.02 5.6.10°| 0.01 4.7.10°| 2.9.10°| 2.0.10°| 1.6.10°| 1.3.10°
Se79 F 1.0 1.6.10°| 0.8 1.3.10°| 7.7.10°| 5.6.10°, 1.5.10° 1.1.10°
M 0.2 1.410% 01 1.1.10°| 6.9.10°| 4.9.10°| 3.3.10°, 26.10°
S | 0.02 2.3.10°| 0.01 2.0.10°| 1.3.10°| 8.7.10°| 7.6.10°| 6.8.10°
Se81 F 1.0 8.6.10"| 0.8 5.4.10' 2.3.10"| 1.5.10" 9.2.10'| 8.0.10%
M 0.2 1.3.10° 01 8.5.10"| 3.8.10"| 2.5.10" 1.6.10" 1.4.10"
S 0.02 1.410° 0.01 | 8.9.10% 3.9.10' 2.6.10' 1.7.10'| 1.5.10"
Se81m F 1.0 1.8.10° 08 1.2.10° 54.10% 3.4.10% 1.9.10% 1.6.10"
M 0.2 3.8.10° 0.1 2.5.10° 1.2.10'° 8.0.10"| 5.8.10" 4.7.10"
S | 0.02 4.1.10° 0.01 | 2.7.10° 1.3.10% 85.10"| 6.2.10" 5.1.10"
Se83 F 1.0 1.7.10° 0.8 1.2.10° 58.10" 3.6.10" 2.1.10"| 1.8.10%
M 0.2 2.7.10° 0.1 1.9.10%°| 9.2.10" 5.9.10"| 3.9.10" 3.2.10%
S 0.02 2.8.10° 0.01 | 2.0.10" 9.6.10"| 6.2.10" 4.1.10'%| 3.4.10"
bromine
Br-74 F 1.0 2510 1.0 1.8.10%°| 8.6.10'| 5.3.10'| 3.2.10"| 2.6.10%
M 1.0 3.6.10° 1.0 2.5.10° 1.2.10° 7.5.10"| 4.6.10"| 3.8.10"
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Element ) g [sCi/"qu] f, hus [SV/BA]
Nuclide Age < 1 year y>e;r 1 year | 5years yéle?rs 15 years| adult
Br-74m F 1.0 4.0.10° 1.0 2.8.10"| 1.3.10"| 8.1.10"| 4.8.10"| 3.9.10"
M 1.0 5.9.10°| 1.0 4.1.10"° 1.9.10" 1.2.10"°| 7.5.10"| 6.2.10"
Br-75 F 1.0 2.9.10° 1.0 2.1.10°| 9.7.10"| 5.9.10"| 3.5.10"| 2.9.10"
M 1.0 4510° 1.0 3.1.10"| 1.5.10°| 9.7.10"| 6.5.10"| 5.3.10"
Br-76 F 1.0 2210°| 1.0 1.7.10°| 8.4.10"| 5.1.10°| 3.0.10°| 2.4.10"
M 1.0 3.0.10°| 1.0 2.3.10°| 1.2.10°| 7.5.10"°| 5.0.10"| 4.1.10°
Br-77 F 1.0 5.3.10°| 1.0 4.4.10° 2.2.10"° 1.3.10"° 7.7.10"| 6.2.10"
M 1.0 6.3.10°| 1.0 5.1.10°| 2.7.10°| 1.6.10"°| 1.1.10"°| 8.4.10"
Br-80 F 1.0 7.1.10" 1.0 4.4.10" 1.8.10"| 1.2.10"| 6.9.10"| 5.9.10%
M 1.0 1.1.10°| 1.0 6.5.10'| 2.8.10"| 1.8.10"| 1.1.10"| 9.4.10%
Br-80m F 1.0 43.10° 1.0 2.8.10°| 1.2.10°| 7.2.10"| 4.0.10"| 3.3.10"
M 1.0 6.8.10"°| 1.0 4510 2.1.10"° 1.4.10"°| 9.3.10"| 7.6.10"
Br-82 F 1.0 2.7.10°| 1.0 2.2.10°| 1.2.10°| 7.0.10"°| 4.2.10"°| 3.5.10"
M 1.0 3.8.10°| 1.0 3.0.10°| 1.7.10°| 1.1.10°| 7.9.10"| 6.3.10"
Br-83 F 1.0 1.7.10°| 1.0 1.1.10°| 4.7.10"| 3.0.10"| 1.8.10"| 1.6.10"
M 1.0 3.5.10° 1.0 2.3.10°| 1.1.10°| 7.7.10"| 5.9.10"| 4.8.10"
Br-84 F 1.0 2.4.10° 1.0 1.6.10°| 7.1.10"| 4.4.10"| 26.10"| 2.2.10"
M 1.0 3.7.10° 1.0 2.4.10° 1.1.10°| 6.9.10"| 4.4.10"| 3.7.10"
rubidium
Rb-79 F 1.0 1.6.10°| 1.0 1.1.10°| 5.0.10"| 3.2.10"| 1.9.10" 1.6.10"
Rb-81 F 1.0 3.2.10° 1.0 25.10° 1.2.10° 7.1.10"| 4.2.10"| 3.4.10"
Rb-81m F 1.0 6.2.10"| 1.0 4.6.10" 2.2.10"| 1.4.10"| 8.5.10"| 7.0.10%
Rb-82m F 1.0 8.6.10%°| 1.0 7.3.10°| 3.9.10"| 2.3.10"| 1.4.10°| 1.1.10%
Rb-83 F 1.0 4910° 1.0 3.8.10°| 2.0.10°| 1.3.10°| 7.9.10" 6.9.10"
Rb-84 F 1.0 8.6.10°| 1.0 6.4.10°| 3.1.10°| 2.0.10°| 1.2.10°] 1.0.10°
Rb-86 F 1.0 1.2.10°| 1.0 7.7.10°| 3.4.10°| 2.0.10°| 1.1.10°| 9.3.10°
Rb-87 F 1.0 6.0.10°| 1.0 41.10°| 1.8.10°| 1.1.10°| 6.0.10"° 5.0.10"
Rb-88 F 1.0 1.9.10°| 1.0 1.2.10°| 5.2.10"| 3.2.10"| 1.9.10" 1.6.10"
Rb-89 F 1.0 1.4.10°| 1.0 9.3.10"| 4.3.10"| 2.7.10"| 1.6.10"| 1.4.10"
strontium
Sr-80 F 0.6 7.8.10° 04 5.4.10'°| 2.4.10"° 1.4.10°| 7.9.10"| 7.1.10"
M 0.2 1.4.10°| 0.1 9.0.10°| 4.1.10"°| 2.5.10°| 1.5.10"°| 1.3.10%
S | 0.02 1.5.10°| 0.01 | 9.4.10"| 4.3.10"| 2.7.10"°| 1.6.10"| 1.4.10"
Sr-81 F 0.6 2.1.10° 04" 1.5.10"| 6.7.10"| 4.1.10"| 2.4.10"| 2.1.10"
M 0.2 3.3.10° 0.1 2.2.10°| 1.0.10°| 6.6.10"| 4.2.10"| 3.5.10"
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Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
S | 0.02 3.4.10° 0.01 | 2.3.10° 1.1.10%°| 6.9.10"| 4.4.10"| 3.7.10"
Sr-82 F 0.6 2.8.10°| 0.4° 15.10°| 6.6.10°| 4.6.10°| 32.10° 2.1.10°
M 0.2 55.10°| 0.1 4.0.10%| 2.1.10%| 1.4.10°| 1.0.10°| 8.9.10°
S | 0.02 6.1.10°| 0.01 46.10% 25.10% 1.7.10° 1.2.10% 1.1.10°
Sr-83 F 0.6 1.410° 0.4 1.1.10°| 5.5.10"° 3.4.10°| 2.0.10°| 1.6.10%
M 0.2 25.10°| 0.1 1.9.10°| 9.5.10"° 6.0.10°| 3.9.10"°| 3.1.10%
S | 0.02 2.8.10°| 0.01 2.0.10°| 1.0.10°| 6.5.10"° 4.2.10"°| 3.4.10%
Sr-85 F 0.6 4.4.10°| 04 2.3.10°| 1.1.10°| 9.6.10"°| 8.3.10'°| 3.8.10%
M 0.2 4.3.10°| 0.1 3.1.10°| 1.8.10°| 1.2.10°| 8.8.10"° 6.4.10%
S | 0.02 4.4.10°| 0.01 3.7.10°| 2.2.10°| 1.3.10°| 1.0.10°| 8.1.10%
Sr-85m F 0.6 2410 0.4° 1.9.10"| 9.6.10"| 6.0.10*| 3.7.10™| 2.9.10%
M 0.2 3.1.10"% 0.1 2.5.10' 1.3.10"| 8.0.10"| 5.1.10"| 4.1.10%
S | 0.02 3.2.10% 0.01 | 2.6.10"| 1.310%| 8.3.10%| 5.4.10%| 4.3.10%
Sr-87m F 0.6 9.7.10% 0.4° 7.8.10' 3.8.10"| 2.3.10" 1.3.10" 1.1.10%
M 0.2 1.6.10° 01 1.2.10° 59.10" 3.8.10" 2.5.10" 2.0.10"
S | 0.02 1.7.10° 0.01 | 1.2.10“| 6.2.10'| 4.0.10'| 2.6.10' 210"
Sr-89 F 0.6 1510° 0.4 7.3.10°| 3.2.10°| 2.3.10°| 1.7.10°| 1.0.10°
M 0.2 3.3.10°| 0.1 2.4.10°| 1.3.10°| 9.1.10°| 7.3.10°| 6.1.10°
S | 0.02 3.9.10°| 0.01 3.0.10°| 1.7.10°| 1.2.10°| 9.3.10°| 7.9.10°
Sr90 F 0.6 1.3.10°| 0.4 52.10°| 3.1.10°| 4.1.10°| 53.10°| 24.10°
M 0.2 1510 0.1 1.1.10’| 6.5.10°| 5.1.10° 5.0.10° 3.6.1¢¢
S 0.02 4210 0.01 4.0.10°| 2.7.10"| 1.8.10'| 1.6.10 1.6.10
Sr91 F 0.6 1.410°| 0.4 1.1.10°| 5.2.10° 3.1.10° 1.7.10° 1.6.10%
M 0.2 3.1.10°| 01 2.2.10°| 1.1.10°| 6.9.10° 4.4.10° 3.7.10%
S | 0.02 3.5.10°| 0.01 2.5.10°| 1.2.10°| 7.7.10° 4.9.10° 4.1.10%
Sr92 F 0.6 9.0.10°| 0.4° 7.1.10'° 3.3.10'° 2.0.10"°| 1.0.10°| 9.8.10"
M 0.2 1.9.10° 01 1.410°| 6.5.10° 4.1.10°| 25.10° 2.1.10%
S | 0.02 2.2.10°| 0.01 1.5.10°| 7.0.10"° 45.10° 2.7.10° 2.3.10%
yttrium
Y-86 M | 0.001 3.7.10°| 1.0.10* | 2.9.10°| 1.5.10°| 9.3.10°| 5.6.10°| 4.5.10%
S | 0.001 3.8.10°| 1.0.10* | 3.0.10°| 1.5.10°| 9.6.10"°| 5.8.10"| 4.7.10%
Y-86m M | 0.001| 2.210° 1.0.10% | 1.7.10*| 8.7.10'| 5.6.10'| 3.4.10"| 2.7.10%
S | 0.001| 2.3.10° 1.0.10" | 1.8.10'° 9.0.10"| 5.7.10*| 3.5.10"| 2.8.10"
Y-87 M | 0.001 2.7.10°| 1.0.10* | 2.1.10°| 1.1.10°| 7.0.10°| 4.7.10°| 3.7.10%
S | 0.001 2.8.10°| 1.0.10* | 2.2.10°| 1.1.10°| 7.3.10"°| 5.0.10°| 3.9.10%
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Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
Y-88 M | 0.001 1.9.10°| 1.0.10" | 1.6.10%| 1.0.10%| 6.7.10°| 4.9.10°| 4.1.10°
S | 0.001 2.0.10°| 1.0.10* | 1.7.1¢%| 9.8.10°| 6.6.10°| 5.4.10°| 4.4.10°
Y-90 M | 0.001 1.3.10°| 1.0.10° | 8.4.10°| 4.0.10°| 2.6.10°| 1.7.10°| 1.4.10°
S | 0.001 1.3.10°| 1.0.10" | 8.8.10°| 4.2.10°| 2.7.10°| 1.8.10°| 1.5.10°
Y-90m M | 0.001| 7.2.10 1.0.10* | 5.7.10"° 2.8.10'°| 1.8.10"°| 1.1.10"| 9.5.10"
S | 0.001| 7.5.10° 1.0.10° | 6.0.10"°| 2.9.10"°| 1.9.10"°| 1.210%°| 1.0.10%
Y-91 M | 0.001 3.9.10°| 1.0.10* | 3.0.1¢%| 1.6.1C%| 1.1.10%| 8.4.10°| 7.1.10°
S | 0.001 4.3.10% 1.0.10* | 3.4.10°| 1.9.10°| 1.3.1¢%| 1.0.1¢®, 8.9.10°
Y-91m M | 0.001| 7.0.10" 1.0.10* | 5.5.10"| 2.9.10"| 1.8.10"| 1.2.10"| 1.0.10"
S | 0001| 7.4.10% 1.0.10° | 5.9.10"| 3.1.10"| 2.0.10"| 1.4.10*| 1.1.10"
Y-92 M | 0.001 1.8.10°| 1.0.10" | 1.2.10°| 5.3.10'° 3.3.10'°| 2.0.10'°| 1.7.10%
S | 0.001 1.9.10°| 1.0.10" | 1.2.10°| 5.5.10°| 3.5.10'°| 2.1.10'°| 1.8.10%
Y-93 M | 0.001 4.4.10°| 1.0.10* | 2.9.10°| 1.3.10°| 8.1.10"°| 4.7.10°| 4.0.10%
S | 0.001 4.6.10°| 1.0.10* | 3.0.10°| 1.4.10°| 8.5.10°| 5.0.10°| 4.2.10%
Y-94 M | 0.001| 2.8.10° 1.0.10* | 1.8.10"° 8.1.10"| 5.0.10"| 3.1.10"| 2.7.10%"
S | 0.001| 29.10° 1.0.10° | 1.9.10°| 84.10%| 5.2.10"| 3.3.10"| 2.8.10"
Y-95 M | 0.001| 1.5.10 1.0.10* | 9.8.10"| 4.4.10"| 2.8.10"| 1.8.10"| 1.5.10"
S | 0.001| 1.6.10° 1.0.10* | 1.0.10°| 4.5.10"| 2.9.10"| 1.8.10" 1.6.10"
zirconium
Zr-86 F 0.02 2.4.10°| 0.002 | 1.9.10°| 9.5.10 5.9.10°| 3.4.10°| 2.7.10%
M | 0.02 3.4.10°| 0.002 | 2.6.10°| 1.3.10°| 8.4.10"°| 5.2.10°| 4.2.10%
S | 0.02 3.5.10°| 0.002 | 2.7.10°| 1.4.10°| 8.7.10"°| 5.4.10°| 4.3.10%
Zr-88 F 0.02 6.9.10°| 0.002 | 8.3.10°| 5.6.10°| 4.7.10°| 3.6.10°| 3.5.10°
M | 0.02 8.5.10°| 0.002 | 7.8.10°| 5.1.10°| 3.6.10°| 3.0.10°| 2.6.10°
S | 0.02 1.3.10°| 0.002 | 1.2.10%| 7.7.10°| 5.2.10°| 4.3.10°| 3.6.10°
Zr-89 F 0.02 2.6.10°| 0.002 | 2.0.10°| 9.9.10%| 6.1.10"°| 3.6.10°| 2.9.10%
M | 0.02 3.7.10°| 0.002 | 2.8.10°| 1.510° 9.6.10°| 6.5.10°| 5.2.10%
S | 0.02 3.9.10°| 0.002 | 2.9.10°| 1.5.10°| 1.0.10°| 6.8.10°| 5.5.10%
Zr-93 F 0.02 3.5.10°| 0.002 | 4.8.10°| 5.3.10°| 9.7.10°| 1.8.10%| 2.5.10°
M | 0.02 3.3.10°| 0.002 | 3.1.10°| 2.8.10°| 4.1.10°| 7.5.10°| 1.0.10°
S 0.02 7.0.10°| 0.002 | 6.4.10°| 4.5.10° 3.3.10°| 3.3.10° 3.3.10°
Zr-95 F 0.02 1.2.108 0.002 1.1.10%| 6.4.10°| 4.2.10°| 2.8.10° 2.5.10°
M 0.02 2.0.10%| 0.002 1.6.10% 9.7.10°| 6.8.10°| 5.9.10°| 4.8.10°
S 0.02 2.4.10°| 0.002 1.9.10% 1.2.10% 8.3.10°| 7.3.10° 5.9.10°
Zr-97 F 0.02 5.0.10°| 0.002 | 3.4.10°| 1.5.10°| 9.1.10"°| 4.8.10°| 3.9.10%
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Element ) g [sCi/"qu] f, hus [SV/BA]

Nuclide Age < 1 year y>e;r 1 year | 5years yéle?rs 15 years| adult
0.02 7.8.10°| 0.002 | 5.3.10°| 2.8.10°| 1.8.10°( 1.1.10°| 9.2.10"
S | 0.02 8.2.10°| 0.002 | 5.6.10°| 2.9.10°| 1.9.10°( 1.2.10°| 8.9.10"

niobium

Nb-88 F | 002 | 1.810° 0.01 | 1.3.10°| 6.3.10"| 3.9.10"| 2.4.10"| 1.9.10"
M | 002 | 25.10° 001 | 1.8.10° 85.10"| 5.3.10"| 3.3.10"| 2.7.10"
S | 002 | 26.10° 001 | 1.8.10% 8.7.10"| 55.10"| 3.5.10"| 2.8.10"
Nb-89 F | 002 | 7.010° 0.01 | 4810 22.10°| 1.3.10°| 7.4.10"| 6.1.10"
M | 0.02 1.1.10°/ 0.01 | 7.6.10"| 3.6.10"| 2.2.10"| 1.4.10"°| 1.1.10°
S | 0.02 1.2.10°/ 0.01 | 7.9.10"| 3.7.10"| 2.3.10"°| 1.5.10"°| 1.2.10%
Nb-89m F | 002 | 4.010° 0.01 | 29.10" 1.4.10°| 8.3.10"| 48.10"| 3.9.10"
M | 002 | 6.210° 001 | 4.3.10° 2.1.10° 1.3.10° 8.2.10"| 6.8.10"
S | 002 | 6.4.10° 001 | 44.10° 2.1.10°| 1.4.10°| 8.6.10"| 7.1.10"
Nb-90 F | 0.02 3.5.10°| 0.01 2.7.10°| 1.3.10°| 8.2.10"°| 4.7.10"°| 3.8.10"
M | 0.02 5.1.10°| 0.01 3.9.10°| 1.9.10°| 1.3.10°| 7.8.10"| 6.3.10"
S | 0.02 5.3.10°| 0.01 4.0.10°| 2.0.10°| 1.3.10°| 8.1.10"| 6.6.10"
Nb-93m F | 0.02 1.8.10°/ 0.01 1.4.10°| 7.0.10°| 4.4.10°| 2.7.10°| 2.2.10"
M | 0.02 3.1.10°| 0.01 2.4.10°| 1.3.10°| 8.2.10"°| 59.10"°| 5.1.10°
S | 0.02 7.410°| 0.01 6.5.10°| 4.0.10°| 2.5.10°| 1.9.10°/ 1.8.10°
Nb-94 F | 0.02 3.1.10°| 0.01 2.7.10°| 15.10°| 1.010°| 6.7.10° 5.8.10°
M | 0.02 4310 0.01 3.7.10°| 2.3.10°| 1.6.10°| 1.3.10°] 1.1.10°
S | 0.02 1.2.10"| 0.01 1207 8.3.10°| 58.10°] 5.210° 4.9.10
Nb-95 F | 0.02 41.10°| 0.01 3.1.10°| 1.6.10°| 1.2.10°| 7.5.10"| 5.7.10"
M | 0.02 6.8.10°| 0.01 5.2.10°| 3.1.10°| 2.2.10°| 1.9.10°/ 1.5.10
S | 0.02 7.7.10°| 0.01 5.9.10°| 3.6.10°| 2.5.10°| 22.10°] 1.8.10°
Nb-95m F | 0.02 2.3.10°| 0.01 1.6.10°| 7.0.10°| 4.2.10°| 2.4.10°| 2.0.10%
M | 0.02 43.10°| 0.01 3.1.10°| 1.7.10°| 1.2.10°| 1.0.10°| 7.9.10°
S | 0.02 4.6.10°| 0.01 3.4.10°| 1.9.10°| 1.3.10°| 1.1.10°| 8.8.10"
Nb-96 F | 0.02 3.1.10°| 0.01 2.4.10°| 1.2.10°| 7.3.10"° 4.2.10"°| 3.4.10°
M | 0.02 4.7.10°| 0.01 3.6.10°| 1.8.10°| 1.2.10°| 7.8.10" 6.3.10"
S | 0.02 49.10°| 0.01 3.7.10°| 1.9.10°| 1.2.10°| 8.3.10"| 6.6.10"
Nb-97 F | 0.02 2.2.10° 0.01 | 1.5.10"| 6.8.10"| 4.2.10"| 25.10"| 2.1.10"
M | 002 3.7.10°| 0.01 | 2.5.10" 1.2.10"| 7.7.10"| 5.2.10"| 4.3.10"
S | 0.02 3.8.10°| 0.01 | 2.6.10"| 1.2.10"| 8.1.10"| 5.5.10"| 4.5.10"
Nb-98m F | 0.02 3.4.10° 0.01 | 2.4.10"° 1.1.10"| 6.9.10"| 4.1.10"| 3.3.10"
M | 002 | 5210° 001 | 36.10° 1.7.10° 1.1.10° 6.8.10"| 5.6.10"
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Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
S | 0.02 5.3.10°| 0.01 | 3.7.10| 1.8.10%| 1.1.10"°| 7.1.10"| 5.8.10"
molybdenum
Mo-90 F 1.0 1.2.10°| 0.8 1.1.10°| 5.3.10"° 3.2.10° 1.9.10°| 1.5.10%
M 0.2 2.6.10°| 0.1 2.0.10°| 9.9.10"° 6.5.10"°| 4.2.10"°| 3.4.10%
S | 0.02 2.8.10°| 0.01 2.1.10°| 1.1.10°| 6.9.10"°| 4.5.10° 3.6.10%
Mo-93 F 1.0 3.1.10°| 0.8 2.6.10°| 1.7.10°| 1.3.10°| 1.1.10°| 1.0.10°
M 0.2 2.2.10°| 0.1 1.8.10°| 1.1.10°| 7.9.10° 6.6.10"°| 5.9.10%
S | 0.02 6.0.10°| o0.01 5.8.10°| 4.0.10°| 2.8.10°| 2.4.10°| 2.3.10°
Mo-93m F 1.0 7.3.10° 0.8 6.4.10'°| 3.3.10'° 2.0.10"°| 1.2.10"° 9.6.10"
M 0.2 1.210° 01 9.7.10"° 5.0.10"°| 3.2.10"° 2.0.10"°| 1.6.10%
S | 0.02 1.3.10°| 0.01 1.0.10°| 5.2.10"° 3.4.10° 2.1.10°| 1.7.10%
Mo-99 F 1.0 2.3.10°| 0.8 1.7.10°| 7.7.10"° 4.7.10° 2.6.10°°| 2.2.10%
M 0.2 6.0.10°| 0.1 4.4.10°| 2.2.10°| 1.5.10°| 1.1.10°| 8.9.10Y
S | 0.02 6.9.10°| 0.01 4.8.10°| 2.4.10°| 1.7.10°| 1.2.10°| 9.9.10Y
Mo-101 F 1.0 1.4.10° 0.8 9.7.10 4.4.10%| 2.8.10" 1.7.10% 1.4.10"
M 0.2 2.2.10° 0.1 1.5.10° 7.0.10"| 4.5.10"| 3.0.10"| 2.5.10"
S | 0.02 2.3.10° 0.01 | 1.6.10%°| 7.2.10"| 4.7.10*| 3.1.10"| 2.6.10"
technetium
Tc-93 F 1.0 2.4.10° 08 2.1.10'° 1.1.10"°| 6.7.120"| 4.0.10"| 3.2.10"
M 0.2 2.7.10° 01 2.3.10'° 1.2.10° 7.5.10" 4.4.10"| 3.5.10"
S | 0.02 2.8.10° 0.01 | 2.3.10%° 1.2.10° 7.6.10"| 4.5.10"| 3.5.10"
Tc-93m F 1.0 1.2.10° 08 9.8.10"| 4.9.10%| 2.9.10'Y 1.8.10'%| 1.4.10"
M 0.2 1.410° 01 1.1.10° 54.10% 3.4.10% 2.1.10% 1.7.10%"
S | 0.02 1.410° 0.01 | 1.1.10°| 5.4.10" 3.4.10'% 2.1.10' 1.7.10%"
Tc-94 F 1.0 8.9.10° 0.8 7.5.10'° 3.9.10'° 2.3.10"°| 1.4.10° 1.1.10%
M 0.2 9.8.10° 0.1 8.1.10'° 4.2.10'° 2.6.10"°| 1.6.10°| 1.2.10%
S | 0.02 9.9.10°| 0.01 | 8.2.10% 4.3.10% 2.7.10"°| 1.6.10°| 1.3.10%
Tc-94m F 1.0 4.8.10°| 0.8 3.4.10° 1.6.10'° 8.6.10"| 5.2.10" 4.1.10"
M 0.2 4.4.10° 01 3.0.10'° 1.4.10'°| 8.8.10"| 5.5.10"| 45.10%
S | 0.02 4.3.10°| 0.01 | 3.0.10"° 1.4.10"| 8.8.10"| 5.6.10"| 4.6.10"
Tc-95 F 1.0 7.5.10° 0.8 6.3.10"°| 3.3.10%| 2.0.10°| 1.2.10'°| 9.6.10"
M 0.2 8.3.10° 0.1 6.9.10"°| 3.6.10%°| 2.2.10°| 1.3.10'°| 1.0.10%
S | 0.02 8.5.10° 0.01 | 7.0.10%| 3.6.10% 2.3.10° 1.4.10°| 1.1.10%
Tc-95m F 1.0 24.10°| 0.8 1.8.10°| 9.3.10"°| 5.7.10"°| 3.6.10%°| 2.9.10%
M 0.2 4.9.10° 0.1 4.0.10°| 2.3.10°| 1.5.10°| 1.1.10°| 8.8.10Y
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Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10

Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
S | 0.02 6.0.10°| 0.01 5.0.10°| 2.7.10°| 1.8.10°| 15.10°| 1.2.10°

Tc-96 F 1.0 42.10°| 08 3.4.10°| 1.8.10°| 1.1.10°| 7.0.10°| 5.7.10%
M 0.2 4.7.10°| 0.1 3.9.10°| 2.1.10°| 1.3.10°| 8.6.10"°| 6.8.10%
S | 0.02 4.8.10°| 0.01 3.9.10°| 2.1.10°| 1.4.10°| 8.9.10° 7.0.10%

Tc-96m F 1.0 5.3.10"% 0.8 4.1.10% 2.110% 1.3.10"| 7.7.10% 6.2.10%
M 0.2 5.6.10" 0.1 4.4.10" 2.3.10'% 1.4.10'| 9.3.10%%| 7.4.10%
S | 0.02 5.7.10'% 0.01 | 4.4.10"| 2.3.10"| 1.5.10"| 9.5.10%| 7.5.10%

Tc-97 F 1.0 5.2.10° 0.8 3.7.10"° 1.7.10"°| 9.4.10"| 5.6.10"| 4.3.10"
M 0.2 1.210° 01 1.0.10°| 5.7.10"°| 3.6.10"°| 2.8.10"°| 2.2.10%
S | 0.02 5.0.10°| 0.01 4.8.10°| 3.3.10°| 2.2.10°| 1.9.10°| 1.8.10°

Tc-97m F 1.0 3.4.10°| 0.8 2.3.10°| 9.8.10"° 5.6.10'°| 3.0.10%°| 2.7.10%
M 0.2 1.3.10° 01 1.0.10°| 6.1.10°| 4.4.10°| 4.1.10°| 3.2.10°
S | 0.02 1.6.10°| 0.01 1.3.10°| 7.8.10°| 5.7.10°| 5.2.10°| 4.1.10°

Tc-98 F 1.0 1.0.10°| 0.8 6.8.10°| 3.2.10°| 1.9.10°| 1.2.10°| 9.7.10%
M 0.2 35.10° 0.1 2.9.10°| 1.7.10°| 1.2.10°| 1.010°] 8.3.10°
S | 0.02 1.1.10’| 0.01 1.1.10°| 7.6.10°| 5.4.10° 4.8.1¢° 4510

Tc-99 F 1.0 4.0.10°| 0.8 2.5.10°| 1.0.10°| 5.9.10° 3.6.10°| 2.9.10%
M 0.2 1.7.10° 01 1.3.10°| 8.0.10°| 5.7.10°| 5.0.10°| 4.0.10°
S | 0.02 4.1.10% 0.01 3.7.10°| 2.4.10°| 1.7.10°| 15.10°] 1.3.10°

Tc-99m F 1.0 1.2.10° 08 8.7.10"| 4.1.10"| 2.4.10 1.5.10% 1.2.10"
M 0.2 1.3.10° 01 9.9.10"| 5.1.10%| 3.4.10 2.4.10% 1.9.10"
S | 0.02 1.3.10° 0.01 | 1.0.10°| 5.2.10'| 3.5.10' 2.5.10' 2.0.10"

Tc-101 F 1.0 8.5.10"| 0.8 5.6.10'!| 2.5.10"| 1.6.10"| 9.7.10'| 8.2.10%
M 0.2 1.1.10° 01 7.1.10% 3.2.10% 2.1.10Y% 1.4.0% 1.2.10"
S 0.02 1.1.10%° o0.01 | 7.3.10% 3.3.10% 2.2.10' 1.4.10' 1.2.10"

Tc-104 F 1.0 2.7.10°° 0.8 1.8.10%° 8.0.10"| 4.6.10"| 2.8.10%| 2.3.10"
M 0.2 2.9.10° 01 1.9.10° 8.6.10"| 5.4.10"| 3.3.10"| 2.8.10"
S | 0.02 2.9.10° 0.01 | 1.9.10% 8.7.10"| 5.4.10"| 3.4.10"| 2.9.10"

ruthenium

Ru94 F 0.1 2.5.10° 0.05 | 1.9.10 9.0.10"| 5.4.10"| 3.1.10*| 2.5.10"
M 0.1 3.8.10° 0.05 | 2.8.10% 1.3.10%| 8.4.10' 5.2.10'| 4.2.10"
S 0.02 4.0.10° 0.01 | 2.9.10° 1.4.10" 8.7.10"| 5.4.10"| 4.4.10"

Ru-97 F 0.1 55.10° 0.05 | 4.4.10° 2.2.10% 1.3.10° 7.7.10'% 6.2.10"
M 0.1 7.7.10° 0.05 | 6.1.10°| 3.1.10%| 2.0.10° 1.3.10'°| 1.0.10%
S | 0.02 8.1.10°| 0.01 | 6.3.10% 3.3.10% 2.1.10"°| 1.4.10"°| 1.1.10%
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Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
Ru-103 F 0.1 4.2.10°| 0.05 3.0.10°| 1.5.10°| 9.3.10"° 5.6.10"°| 4.8.10%
M 0.1 1.1.10°| 0.05 8.4.10°| 5.0.10°| 3.5.10°| 3.0.10°| 2.4.10°
S | 0.02 1.3.10°| 0.01 1.0.10°| 6.0.10°| 4.2.10°| 3.7.10°| 3.0.10°
Ru-105 F 0.1 7.1.10"°| 0.05 | 5.1.10%°| 2.3.10| 1.4.10"°| 7.9.10"| 6.5.10"
M 0.1 1.3.10°| 0.05 | 9.2.10"°| 4.5.10° 3.0.10'°| 2.0.10°| 1.7.10%
S | 0.02 1.410° 0.01 | 9.8.10°| 4.8.10'° 3.2.10'°| 2.2.10'°| 1.8.10%
Ru-106 F 0.1 7.2.10°| 0.05 54.10°| 2.6.10°| 1.6.10°| 9.2.10°| 7.9.10°
M 0.1 1.4.10’| 0.05 1.1.10'| 6.4.10°| 4.1.10% 3.1.10% 2.8.1C°
S | 0.02 2.6.10°'| 0.01 2.3.10°| 1.4.10°| 9.1.10°| 7.1.10°| 6.6.10°
rhodium
Rh-99 F 0.1 2.6.10°| 0.05 2.0.10°| 9.9.10"° 6.2.10"°| 3.8.10'°| 3.2.10%
M 0.1 45.10°| 0.05 3.5.10°| 2.0.10°| 1.3.10°| 9.6.10° 7.7.10%
S 0.1 4.9.10°| 0.05 3.8.10°| 2.2.10°| 1.3.10°| 1.1.10°| 8.7.10%
Rh-99m F 0.1 2.4.10° 0.05 | 2.0.0% 1.0.10° 6.1.10"| 3.5.10" 2.8.10"
M 0.1 3.1.10°| 0.05 | 2.5.10° 1.3.10| 8.0.10"| 4.9.10"| 3.9.10"
S 0.1 3.2.10° 0.05 | 2.6.10°| 1.3.10%| 8.2.10"| 5.1.10"| 4.0.10"
Rh-100 F 0.1 2.1.10°| 0.05 1.8.10°| 9.1.10"° 5.6.10°| 3.3.10°| 2.6.10%
M 0.1 2.7.10°| 0.05 2.2.10°| 1.1.10°| 7.12.10° 4.3.10%° 3.4.10%
S 0.1 2.8.10°| 0.05 2.2.10°| 1.2.10°| 7.3.10"° 4.4.10°| 3.5.10%
Rh-101 F 0.1 7.4.10°| 0.05 6.1.10°| 3.5.10°| 2.3.10°| 15.10°| 1.4.10°
M 0.1 9.8.10°| 0.05 8.0.10°| 4.9.10°| 3.4.10°| 2.8.10°| 2.3.10°
S 0.1 1.9.10°| 0.05 1.7.10°| 1.1.10°| 7.4.10° 6.2.10° 5.4.10°
Rh-101m F 0.1 8.4.10°| 0.05 | 6.6.10%° 3.3.10%| 2.0.10"°| 1.2.10%°| 9.7.10%"
M 0.1 1.3.10° 0.05 | 9.8.10"°| 5.2.10"°| 3.5.10'°| 2.5.10°| 1.9.10%
S 0.1 1.3.10°| 0.05 1.0.10°| 55.101° 3.7.10° 2.7.10%° 2.1.10%
Rh-102m F 0.1 3.3.10°| 0.05 2.8.10°| 1.7.10°| 1.1.10°| 7.9.10°| 7.3.10°
M 0.1 3.0.10°| 0.05 2510°| 1.510°| 1.0.10°| 7.9.10°| 6.9.10°
S 0.1 5.4.10°| 0.05 5.0.10°| 3.510°| 2.4.10% 20.10°] 1.7.10°
Rh-102 F 0.1 1.2.10°| 0.05 8.7.10°| 4.4.10°| 2.7.10°| 1.7.10°| 15.10°
M 0.1 2.0.10°| 0.05 1.6.10°| 9.0.10°| 6.0.10°| 4.7.10°| 4.0.10°
S 0.1 3.0.10°| 0.05 25.10° 1510 1.010°| 8.2.10°] 7.1.10°
Rh-103m F 0.1 8.6.10"| 005 5.9.10*| 2.7.10%| 1.6.10"* 1.0.10"%| 8.6.10"
M 0.1 1.9.10" 0.05 1.2.10"| 6.3.10'% 4.0.10'%| 3.0.10™| 2.5.10%
S 0.1 2.0.10"| 0.05 1.3.10"| 6.7.10'% 4.3.10'% 3.2.10%| 2.7.10%
Rh-105 F 0.1 1.0.10° 0.05 | 6.9.10°°| 3.0.10°| 1.8.10'°| 9.6.10'!| 8.2.10"
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Element ) g [sCi/"qu] f, hus [SV/BA]
Nuclide Age < 1 year y>e;r 1 year | 5years yéle?rs 15 years| adult
M 0.1 2.2.10°| 0.05 1.6.10°| 7.4.10°| 5.2.10°| 4.1.10°| 3.2.10"
S 0.1 2.4.10°| 0.05 1.7.10°| 8.0.10"| 5.6.10"°| 4.5.10°| 3.5.10"
Rh-106m F 0.1 5.7.10"°| 0.05 | 4.5.10"| 2.2.10"| 1.4.10"°| 8.0.10"| 6.5.10"
M 0.1 8.2.10"°| 0.05 | 6.3.10"] 3.2.10"| 2.0.10"°| 1.3.10"°| 1.1.10°
S 0.1 8.5.10"°| 0.05 | 6.5.10'| 3.3.10"| 2.1.10"°| 1.4.10"°| 1.1.10°
Rh-107 F 0.1 8.9.10"| 0.05 | 5.9.10"| 2.6.10"| 1.7.10"| 1.0.10"| 9.0.10"
M 0.1 1.4.10°| 0.05 | 9.3.10"| 4.2.10"| 2.8.10"| 1.9.10"| 1.6.10"
S 0.1 15.10°| 0.05 | 9.7.10"| 4.4.10"| 2.9.10"| 1.9.10"| 1.7.10"
palladium
Pd-100 F | 0.05 3.9.10°| 0.005 | 3.0.10°| 1.5.10°| 9.7.10"°| 5.8.10" 4.7.10"
M | 0.05 5.2.10°| 0.005 | 4.0.10°| 2.2.10°| 1.4.10°| 9.9.10%° 8.0.10"
S | 0.05 5.3.10°| 0.005 | 4.1.10°| 2.2.10°| 1.5.10°| 1.0.10°| 8.5.10"
Pd101 F | 005 | 3.6.10° 0.005 | 2.9.10"°| 1.4.10"| 8.6.10"| 4.9.10"| 3.9.10"
M | 0.05 | 4.8.10°| 0.005 | 3.8.10" 1.9.10"| 1.2.10"| 7.5.10"| 5.9.10"
S | 0.05 | 5.0.10° 0.005 | 3.9.10°| 2.0.10°| 1.2.10°| 7.8.10"| 6.2.10"
Pd103 F | 005 | 9.7.10° 0.005 | 6.5.10"° 3.0.10"°| 1.9.10"°| 1.1.10"°| 8.9.10"
M | 0.05 2.3.10°| 0.005 | 1.6.10°| 9.0.10"| 5.9.10"°| 4.5.10"°| 3.8.10"
S | 0.05 2.5.10°/ 0.005 | 1.8.10°/ 1.0.10°| 6.8.10"°| 5.3.10°| 4.5.10"
Pd-107 F | 005 | 26.10° 0.005 | 1.8.10"°| 8.2.10"| 5.2.10"| 3.1.10"| 25.10"
M | 005 | 6.5.10° 0.005 | 50.10° 2.6.10° 1.5.10°| 1.0.10"| 8.5.10"
S | 0.05 2.2.10°| 0.005 | 2.0.10°| 1.3.10°| 7.8.10| 6.2.10"°| 5.9.10"
Pd-109 F | 0.05 1.5.10°/ 0.005 | 9.9.10"| 4.2.10"| 2.6.10"°| 1.4.10"°| 1.2.10"
M | 0.05 2.6.10°| 0.005 | 1.8.10°| 8.8.10"| 5.9.10"| 4.3.10"°| 3.4.10"
S | 0.05 2.7.10°/ 0.005 | 1.9.10°| 9.3.10"| 6.3.10"°| 4.6.10°| 3.7.10"
silver
Ag-102 F 0.1 1.2.10°| 0.05 | 8.6.10"| 4.2.10"| 2.6.10"| 1.5.10" 1.3.10"
M 0.1 1.6.10°| 0.05 | 1.1.10" 5.5.10"| 3.4.10"| 2.1.10" 1.7.10"
S | 002 | 1.6.10° 001 | 1.2.10° 56.10"| 3.5.10"| 2.2.10" 1.8.10"
Ag-103 F 0.1 1.4.10°| 0.05 | 1.0.10" 49.10"| 3.0.10"| 1.8.10"| 1.4.10"
M 0.1 2210 0.05 | 1.6.10"| 7.6.10"| 4.8.10"| 3.2.10"| 2.6.10"
S | 0.02 2.3.10°| 0.01 | 1.6.10" 7.9.10"| 5.1.10"| 3.3.10"| 2.7.10"
Ag-104 F 0.1 2.3.10°| 0.05 | 1.9.10"| 9.8.10"| 5.9.10"| 3.5.10"| 28.10"
M 0.1 2.9.10°| 0.05 | 2.3.10"| 1.2.10"| 7.4.10"| 4.5.10"| 3.6.10"
S | 0.02 2.9.10°| 0.01 | 2.4.10"| 1.2.10"| 7.6.10"| 4.6.10"| 3.7.10"
Ag-104m F 0.1 1.6.10°| 0.05 | 1.1.10°| 5.5.10"| 3.4.10"| 2.0.10"| 1.6.10"
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Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10

Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
M 0.1 2.3.10° 0.6 1.6.10%° 7.7.10"| 4.8.10"| 3.0.10"| 2.5.10"
S | 0.02 2.4.10"°| 0.01 | 1.7.10°| 8.0.10"| 5.0.10"| 3.1.10"| 2.6.10"

Ag-105 F 0.1 3.9.10°| 0.05 3.4.10°| 1.7.10°| 1.0.10°| 6.4.10"°| 5.4.10
M 0.1 45.10°| 0.05 3.5.10°| 2.0.10°| 1.3.10°| 9.0.10"° 7.3.10%
S | 0.02 45.10°| 0.01 3.6.10°| 2.1.10°| 1.3.10°| 1.0.10°| 8.1.10%

Ag-106 F 0.1 9.4.10"| 0.05 | 6.4.10"| 2.9.10"| 1.8.10"| 1.1.10"| 9.1.10%
M 0.1 1.4.10° 0.05 | 9.5.10" 4.4.10'| 2.8.10' 1.8.10'% 1.5.10"
S | 0.02 1.5.10° 001 | 9.9.10Y 45.10" 2.9.10" 1.9.10Y% 1.6.10"

Ag-106m F 0.1 7.7.10°| 0.05 6.1.10°| 3.2.10°| 2.1.10°/ 1.3.10°| 1.1.10°
M 0.1 7.2.10°| 0.05 5.8.10°| 3.2.10°| 2.1.10°| 1.4.10°| 1.1.10°
S | 0.02 7.0.10°| 0.01 57.10°| 3.2.10°| 2.1.10°| 1.4.10°| 1.110°

Ag-108m F 0.1 3.5.10°| 0.05 2.8.10°| 1.6.10°%| 1.0.10°, 6.9.10°| 6.1.10°
M 0.1 3.3.10°| 0.05 2.7.10°| 1.7.10°| 1.1.10°| 8.6.10°| 7.4.10°
S | 0.02 8.9.10°| 0.01 8.7.10°| 6.2.10°| 4.4.10°| 3.9.10°| 3.7.10°

Ag-110m F 0.1 3.5.10°| 0.05 2.8.10°| 1.510% 9.7.10°/ 6.3.10°| 5.5.10°
M 0.1 3.5.10°| 0.05 2.8.10°| 1.7.10°| 1.2.10°| 9.210°| 7.6.10°
S | 0.02 4.6.10° 0.01 4.1.10% 2.6.10%| 1.8.10°| 1.5.10%° 1.2.10°

Ag-111 F 0.1 4.8.10°| 0.05 3.2.10°| 1.4.10°| 8.8.10"° 4.8.10'"°| 4.0.10"
M 0.1 9.210°| 0.05 6.6.10°| 3.5.10°| 2.4.10°| 1.9.10°| 1.5.10°
S | 0.02 9.9.10°| 0.01 7.1.10°| 3.8.10°| 2.7.10°| 2.1.10°| 1.7.10°

Ag-112 F 0.1 9.8.10"| 0.05 | 6.4.10"| 2.8.10"| 1.7.10"°| 9.1.10"| 7.6.10"
M 0.1 1.7.10°| 0.05 1.1.10°| 5.1.10"° 3.2.10° 2.010%°| 1.6.10%
S | 0.02 1.8.10°| 0.01 1.2.10°| 5.4.10° 3.4.10° 2.1.10%° 1.7.10%

Ag-115 F 0.1 1.6.10°| 0.05 | 1.0.10"| 4.6.10"| 2.9.10"| 1.7.10"| 1.5.10"
M 0.1 2.5.10° 0.05 | 1.7.10°| 7.6.10"| 4.9.10"| 3.2.10%| 2.7.10"
S | 0.02 2.7.10° 0.01 | 1.7.10%| 8.0.10"| 5.2.10"| 3.4.10"| 2.9.10"

cadmium

Cd-104 F 0.1 2.0.10° 0.05 | 1.7.10%| 8.7.10"| 5.2.10"| 3.1.10%| 2.4.10"
M 0.1 2.6.10° 0.05 | 2.1.10% 1.1.10%| 6.9.10" 4.2.10"| 3.4.10"
S 0.1 2.7.10° 0.05 | 2.220%°| 1.1.10%| 7.0.10"| 4.4.10"| 3.5.10"

Cd-107 F 0.1 2.3.10° 0.05 | 1.7.10% 7.4.10"| 4.6.10' 2.5.10'% 2.1.10"
M 0.1 5.2.10"°| 0.05 | 3.7.10°| 2.0.10*°| 1.3.10"°| 8.8.10"| 8.3.10"
S 0.1 55.10° 0.05 | 3.9.10° 2.1.10%| 1.4.10° 9.7.10 7.7.10%"

Cd-109 F 0.1 45.10% 0.05 3.7.10°%| 2.1.108| 1.4.10°| 9.3.10°| 8.1.10°
M 0.1 3.0.10°| 0.05 2.3.10°| 1.4.10°| 95.10°| 7.8.10°| 6.6.10°
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Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
S 0.1 2.7.10°| 0.05 2.1.10°| 1.3.10°| 8.9.10°| 7.6.10°| 6.2.10°
Cd-113 F 0.1 2.6.10°'| 0.05 2410 1.7.10°| 1.4.10°| 1210 1.2.10
M 0.1 1.2.10’| 0.05 1.0.10’| 7.6.10°| 6.1.1¢°|, 5.7.10°, 5.5.1C°
S 0.1 7.8.10°| 0.05 5.8.10°| 4.1.10°| 3.0.10°| 2.7.10°| 2.6.10°
Cd-113m F 0.1 3.0.10°'| 0.05 2.7.10°| 1.8.10°| 1.3.10°| 1.1.10| 1.1.10
M 0.1 1.4.10°| 0.05 1.2.10°| 8.1.10°| 6.0.1¢°, 5.3.1¢°, 5.2.1¢°
S 0.1 1.1.10’| 0.05 8.4.10°| 5.5.10°| 3.9.10°| 3.3.10°| 3.1.10°
Cd-115 F 0.1 4.0.10°| 0.05 2.6.10°| 1.2.10°| 7.5.10"° 4.3.10°| 3.5.10%
M 0.1 6.7.10°| 0.05 4.8.10°| 2.4.10°| 1.7.10°| 1.2.10°| 9.8.10Y
S 0.1 7.2.10°| 0.05 5.1.10°| 2.6.10°| 1.8.10°| 1.3.10°| 1.1.10°
Cd-115m F 0.1 4.6.10| 0.05 3.2.10°| 1.5.10°| 1.0.10°| 6.4.10°| 5.3.10°
M 0.1 4.0.10%| 0.05 25.10°| 1.4.10°| 9.4.10°| 7.3.10°| 6.2.10°
S 0.1 3.9.10°| 0.05 3.0.10°| 1.710% 1.1.10°| 8.9.10°| 7.7.10°
Cd-117 F 0.1 7.4.10°| 0.05 | 5.2.10°| 2.4.10°| 1.5.10"°| 8.1.10"| 6.7.10"
M 0.1 1.3.10°| 0.05 | 9.3.10°| 4.5.10° 2.9.10'°| 2.0.10°| 1.6.10%
S 0.1 1.4.10° 0.05 | 9.8.10°| 4.8.10'°| 3.1.10'°| 2.1.10'°| 1.7.10%
Cd-117m F 0.1 8.9.10'°| 0.05 | 6.7.10%°| 3.3.10%| 2.0.10"°| 1.1.10%| 9.4.10"
M 0.1 1.5.10°| 0.05 1.1.10°| 55.10° 3.6.10°| 2.4.10°| 2.0.10%
S 0.1 1.5.10°| 0.05 1.1.10°| 5.7.10"° 3.8.10° 2.6.10°| 2.1.10%
indium
In-109 F 0.04 2.610%° 0.02 | 2.1.10 1.0.10°| 6.3.10"| 3.6.10"| 2.9.10"
M | 0.04 3.3.10° 0.02 | 2.6.10 1.3.10| 8.4.10"| 5.3.10"| 4.2.10"
In-110 F 0.04 8.2.10°| 0.02 | 7.1.10%| 3.7.10%| 2.3.10"°| 1.3.10%°| 1.1.10%
M | 0.04 9.9.10'°| 0.02 | 8.3.10% 4.4.10 2.7.10"°| 1.6.10°| 1.3.10%
In-110m F 0.04 3.0.10° 0.02 | 2.1.10% 9.9.10"| 6.0.10"| 3.5.10"| 2.8.10"
M | 0.04 4510° 0.02 | 3.1.10%° 15.10%° 9.2.10" 5.8.10" 4.7.10"
In-111 F 0.04 1.2.10°| 0.02 | 8.6.10°° 4.2.10"°| 2.6.10'°| 1.5.10"| 1.3.10Y
M | 0.04 1.5.10°| 0.02 1.2.10° 6.2.10"° 4.1.10° 2.9.10° 2.3.10%
In-112 F 0.04 4.4.10"% 0.02 | 3.0.10"| 1.3.10"| 8.7.10"| 5.4.10"| 4.7.10%
M | 0.04 6.5.10'| 0.02 | 4.4.10"| 2.0.10*| 1.3.10"| 8.7.10%| 7.4.10%
In-113m F 0.04 10.10%° 0.02 | 7.0.10%| 3.2.10'% 2.0.10"| 1.2.10"| 9.7.10%
M 0.04 1.6.10° 0.02 1.1.10%°| 5.5.10" 3.6.10'| 2.4.10"| 2.0.10%
In-114m F 0.04 1.2.10°| 0.02 77108 3.4.10% 1.9.10° 1.1.10° 9.3.10°
M 0.04 4.8.10°| 0.02 3.3.10°| 1.6.1C% 1.010% 7.8.10° 6.1.10°
In-115 F 0.04 8.3.10"| 0.02 7.8.10"| 5.5.10'| 5.0.10°| 4.2.10° 3.9.10
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Element ) g [sCi/"qu] f, hus [SV/BA]
Nuclide Age < 1 year y>e;r 1 year | 5years yéle?rs 15 years| adult
M | 0.04 3.0.10°| 0.02 2.8.10°| 2.1.10°| 1.9.10| 1.7.10'| 1.6.10
In-115m F | 004 | 2810° 0.02 | 1.9.10°| 8.4.10"| 5.1.10"| 2.8.10"| 2.4.10"
M | 0.04 | 4.7.10° 002 | 3.3.10° 1.6.10° 1.0.10° 7.2.10"| 5.9.10"
In-116m F | 004 | 2510° 0.02 | 1.9.10° 9.2.10"| 5.7.10"| 3.4.10"| 2.8.10"
M | 0.04 | 36.10° 002 | 2.7.10° 1.3.10° 85.10"| 5.6.10"| 4.5.10"
In-117 F | 004 | 14.10° 0.02 | 9.7.10" 45.10"| 2.8.10"| 1.7.10"| 1.5.10"
M | 0.04 | 23.10° 002 | 1.6.10° 7.5.10"| 5.0.10"| 3.5.10"| 2.9.10"
In-117m F | 004 | 3.4.10° 0.02 | 23.10° 1.0.10°| 6.2.10"| 3.5.10"| 2.9.10"
M | 0.04 | 6.0.10° 002 | 4.010° 1.9.10° 1.3.10° 8.710"| 7.2.10"
In-119m F | 004 | 1.210° 0.02 | 7.3.10" 3.1.10"| 2.0.10"| 1.2.10"| 1.0.10"
M | 004 | 1.8.10° 0.02 | 1.1.10° 4.9.10" 3.2.10"| 2.0.10"| 1.7.10"
tin
Sn110 F | 004 1.0.10°/ 0.02 | 7.6.10"| 3.6.10"| 2.2.10"| 1.2.10"°| 9.9.10"
M | 0.04 1.5.10°/ 0.02 1.1.10°| 5.1.10"| 3.2.10"°| 1.9.10°| 1.6.10"
Sn111 F | 004 | 7.710" 0.02 | 54.10" 26.10"| 1.6.10"| 9.4.10"% 7.8.10"
M | 004 | 1.1.10° o0.02 | 8.0.10"| 3.8.10"| 25.10" 1.6.10"| 1.3.10"
Sn113 F | 004 5.1.10°| 0.02 3.7.10°| 1.8.10°| 1.1.10°| 6.4.10"| 5.4.10"
M | 0.04 1.3.10°| 0.02 1.0.10°| 5.8.10°| 4.0.10°| 3.2.10°] 2.7.10
Sn117m F | 0.04 3.3.10°| 0.02 2.2.10°| 1.0.10°| 6.1.10"°| 3.4.10"| 2.8.10"
M | 0.04 1.0.10°| 0.02 7.7.10°| 4.6.10°| 3.4.10°| 3.1.10° 24.10
Sn119m F | 0.04 3.0.10°| 0.02 2.2.10°| 1.0.10°| 6.0.10"°| 3.4.10"| 2.8.10"
M | 0.04 1.0.10°| 0.02 7.9.10°| 4.7.10°| 3.1.10°| 26.10°] 2.2.10
Sn121 F | 004 | 7.7.10° 0.02 | 50.10° 2.2.10°| 1.3.10°| 7.0.10"| 6.0.10"
M | 0.04 15.10°/ 0.02 1.1.10°| 5.1.10"| 3.6.10"| 2.9.10°| 2.3.10%
Sn121m F | 0.04 6.9.10°| 0.02 5.4.10°| 2.8.10°| 1.6.10°| 9.4.10"| 8.0.10"
M | 0.04 1.9.10°| 0.02 15.10°| 9.2.10°| 6.4.10°| 55.10°] 4.5.10°
Sn123 F | 0.04 1.4.10°| 0.02 9.9.10°| 4.5.10°| 26.10°| 1.4.10°] 1.2.10
M | 0.04 4.0.10°| 0.02 3.1.10°| 1.8.10°| 1.210°| 95.10°] 8.1.10°
Sn123m F | 0.04 1.4.10°| 0.02 | 8.9.10"| 3.9.10"| 2.5.10"| 1.5.10" 1.3.10"
M | 004 | 23.10° 002 | 1510° 7.0.10" 4.6.10" 3.2.10"| 2.7.10"
Sn125 F | 0.04 1.2.1¢%| 0.02 8.0.10°| 3.5.10°| 2.0.10°| 1.1.10°| 8.9.10"
M | 0.04 2.1.10% 0.02 1.5.10¢% 7.6.10°| 5.0.10°/ 3.6.10°| 3.1.10°
Sn126 F | 0.04 7.3.10°| 0.02 5.9.10° 3.2.1¢°| 2.0.10°| 1.3.10° 1.1.10°
M | 0.04 1.2.10"| 0.02 1.0.10'| 6.2.10°| 4.1.10°, 3.310%| 2.8.10°
Sn127 F | 004 | 6.6.10° 0.02 | 4.7.10°| 2.3.10"| 1.4.10"°| 7.9.10"| 6.5.10"
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Element ) g [sCi/"qu] f, hus [SV/BA]
Nuclide Age < 1 year y>e;r 1 year | 5years yéle?rs 15 years| adult
M | 0.04 1.0.10°| 0.02 | 7.4.10°| 3.7.10°| 2.4.10"°| 1.6.10° 1.3.10%
Sn128 F 0.04 5.1.10"°| 0.02 | 3.6.10°| 1.7.10%| 1.0.10"°| 6.1.10"| 5.0.10"
M | 0.04 8.0.10'°| 0.02 | 5.5.10° 2.7.10| 1.7.10"°| 1.1.10"°| 9.2.10"
antimony
Sb115 F 0.2 8.1.10"% 0.1 5.9.10'| 2.8.10"| 1.7.10"| 1.0.10"| 8.5.10%
M | 0.02 1.2.10° o0.01 | 8.3.10Y 4.0.10'| 2.5.10'| 1.6.10'% 1.3.10"
S | 0.02 1.2.10° o001 | 8.6.10Y 4.1.10' 2.6.10' 1.7.10'% 1.4.10"
Sb116 F 0.2 8.4.10' 0.1 6.2.10'!| 3.0.10"| 1.9.10"| 1.1.10"| 9.1.10%
M | 0.02 1.1.10%° o0.01 | 8.2.10Y 4.0.10' 2.5.10' 1.5.10% 1.3.10"
S | 0.02 1.2.10° 0.01 | 85.10Y 4.1.10' 2.6.10' 1.6.10' 1.3.10"
Sb116m F 0.2 2.6.10° 0.1 2.1.10"° 1.1.10"| 6.6.10"| 4.0.10"| 3.2.10"
M | 0.02 3.6.10°| 0.01 | 2.8.10°| 1.5.10° 9.1.10"| 5.9.10"| 4.7.10"
S | 0.02 3.7.10° 0.01 | 2.9.10° 1.5.10° 9.4.10"| 6.1.10"| 4.9.10"
Sb117 F 0.2 7.7.10% 01 6.0.10'!| 2.9.10"| 1.8.10"| 1.0.10"| 8.5.10%
M | 0.02 1.2.10° 0.01 | 9.1.10Y 4.6.10' 3.0.10% 2.0.10% 1.6.10"
S | 0.02 1.3.10° 0.01 | 9.5.10Y 4.8.10' 3.1.10' 2.2.10'| 1.7.10"
Sb118m F 0.2 7.3.10° 0.1 6.2.10'° 3.3.10'° 2.0.10"°| 1.2.10"° 9.3.10"
M | 0.02 9.3.10°| 0.01 | 7.6.10 4.0.10°| 2.5.10°| 1.5.10° 1.2.10%
S | 0.02 9510 0.01 | 7.8.10° 4.1.10% 2.5.10°| 1.5.10° 1.2.10%
Sb119 F 0.2 2.7.10° 01 2.0.10'° 9.4.10"| 55.10" 2.9.10" 2.3.10"
M | 0.02 4.0.10°| 0.01 | 2.8.10%° 1.3.10"° 7.9.10"| 4.4.10"| 3.5.10"
S | 0.02 4.1.10° 0.01 | 2.9.10%° 1.4.10%" 8.2.10" 45.10" 3.6.10"
Sb-120m F 0.2 4.1.10°| 01 3.3.10°| 1.8.10°| 1.1.10°| 6.7.10°| 5.5.10%
M | 0.02 6.3.10°| 0.01 5.0.10°| 2.8.10°| 1.8.10°| 1.3.10°| 1.0.10°
S | 0.02 6.6.10°| 0.01 5.3.10°| 2.9.10°| 1.9.10°| 1.4.10°| 1.1.10°
Sb-120 F 0.2 4.6.10% 0.1 3.1.10'! 1.4.10"| 8.9.10"| 5.4.10"| 4.6.10%
M | 0.02 6.6.10'| 0.01 | 4.4.10"%| 2.0.10*| 1.3.10"| 8.3.10%| 7.0.10%
S | 0.02 6.8.10'| 0.01 | 4.6.10"| 2.1.10"| 1.4.10"| 8.7.10%| 7.3.10%
Sb122 F 0.2 42.10°| 0.1 2.8.10°| 1.4.10°| 8.4.10° 4.4.10%" 3.6.10%
M | 0.02 8.3.10°| 0.01 57.10°| 2.8.10°| 1.8.10°| 1.3.10°| 1.0.10°
S | 0.02 8.8.10°| 0.01 6.110°| 3.0.10°| 2.0.10°| 1.4.10°| 1.1.10°
Sb124 F 0.2 1.2.1¢8 01 8.8.10°| 4.3.10°| 2.6.10°| 1.6.10° 1.3.10°
M 0.02 3.1.10°| o0.01 2.4.10° 1.4.10 9.6.10°| 7.7.10° 6.4.10°
S 0.02 3.9.10°| o0.01 3.1.10°%| 1.8.10% 1.3.10°| 1.0.10° 8.6.10°
Sb124m F 0.2 2.7.10% 0.1 1.9.10"| 9.0.10%% 5.6.10'%| 3.4.10™| 2.8.10%
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Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10

Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
M | 0.02 4.3.10" 0.01 | 3.1.10"| 1.5.10"| 9.6.10"| 6.5.10"| 5.4.10%
S | 0.02 4.6.10" 0.01 | 3.3.10"| 1.6.10"| 1.0.10"| 7.2.10%| 5.9.10%

Sb125 F 0.2 8.7.10°| 0.1 6.8.10°| 3.7.10°| 2.3.10°| 15.10°| 1.4.10°
M | 0.02 2.0.10°| 0.01 1.6.10°| 1.0.10°| 6.8.10°/ 5.8.10°| 4.8.10°
S | 0.02 4.2.10% 0.01 3.8.10°| 2.4.10°| 1.6.10°] 1.4.10°] 1.2.10°

Sb126 F 0.2 8.8.10°| 0.1 6.6.10°| 3.3.10°| 2.1.10°| 1.2.10°| 1.0.10°
M | 0.02 17.108| 0.01 1.3.10°| 7.4.10°| 5.1.10°, 3.5.10° 28.10°
S | 0.02 1.9.10°| 0.01 15.10°| 8.2.10°| 5.0.10°| 4.0.10°, 3.2.10°

Sb126m F 0.2 1.2.10° 01 8.2.10'| 3.8.10"| 2.4.10"| 1.5.10" 1.2.10"
M | 0.02 1.7.10° 0.01 | 1.2.10“°| 5.5.10' 3.5.10%| 2.3.10'% 1.9.10"
S | 0.02 1.8.10° 0.01 | 1.2.10“°| 5.7.10'| 3.7.10' 2.4.10'| 2.0.10"

Sh127 F 0.2 5.1.10°| 0.1 3.5.10°| 1.6.10°| 9.7.10"° 5.2.10"° 4.3.10%
M | 0.02 1.0.10°| 0.01 7.3.10°| 3.9.10°| 2.7.10°| 2.1.10°| 1.7.10°
S | 0.02 1.1.10°| 0.01 7.9.10°| 4.2.10°| 3.0.10°| 2.3.10°| 1.9.10°

Sb128 F 0.2 2.1.10°| 0.1 1.7.10°| 8.3.10"° 5.1.10"° 2.9.10° 2.3.10%
M | 0.02 3.3.10°| 0.01 2.5.10°| 1.2.10°| 7.9.10"° 5.0.10"°| 4.0.10%
S | 0.02 3.4.10°| 0.01 2.6.10°| 1.3.10°| 8.3.10"° 5.2.10° 4.2.10%

Sb128m F 0.2 9.8.10"| 0.1 6.9.10"| 3.2.10%| 2.0.20Y 1.2.10'%| 1.0.10"
M 0.02 1.3.10° 0.01 | 9.2.10% 4.3.10' 2.7.10'% 1.7.10' 1.4.10"
S 0.02 1.410° 0.01 | 9.4.10" 4.4.10' 2.8.10' 1.8.10'% 1.5.10"

Sb-129 F 0.2 11.10° 01 8.2.10'° 3.8.10'° 2.3.10"°| 1.3.10"°| 1.0.10%
M | 0.02 2.0.10°| 0.01 1.410°| 6.8.10"° 4.4.10° 2.9.10° 2.3.10%
S | 0.02 2.1.10°| 0.01 1.5.10°| 7.2.10"° 4.6.10° 3.0.10°| 2.5.10%

Sb-130 F 0.2 3.0.10° 01 2.2.10° 1.1.10| 6.610*| 4.0.10"| 3.3.10"
M | 0.02 4510° 0.01 | 3.2.10° 1.6.10° 9.8.10" 6.3.10" 5.1.10"
S | 0.02 46.10°| 0.01 | 3.3.10 1.6.10° 1.0.10*°| 6.5.10"| 5.3.10"

Sb131 F 0.2 3.5.10° 0.1 2.8.10'° 1.4.10'° 7.7.10"| 4.6.10"| 3.5.10"
M | 0.02 3.9.10° 0.01 | 2.6.10° 1.3.10| 8.0.10"| 5.3.10"| 4.4.10“
S | 0.02 3.8.10° 0.01 | 2.6.10° 1.2.10° 7.9.10" 5.3.10" 4.4.10"

tellurium

Te116 F 0.6 5.3.10° 0.3 4.2.10° 2.1.10%°| 1.3.10*° 7.2.10'% 5.8.10"
M 0.2 8.6.10%° 0.1 6.4.10"° 3.2.10%| 2.0.10°| 1.3.10'°| 1.0.10%
S 0.02 9.1.10*° 0.01 | 6.7.10"° 3.3.10%| 2.1.10"° 1.4.10°| 1.1.10%

Tel121 F 0.6 1.7.1¢°| 0.3 1.4.10°| 7.2.10°| 4.6.10°| 2.9.10° 2.4.10%
M 0.2 2.3.10° 01 1.9.10°| 1.0.10°| 6.8.10°| 4.7.10°| 3.8.10%




- 184-

Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
S | 0.02 2.4.10°| 0.01 2.0.10°| 1.1.10°| 7.2.10° 5.1.10%" 4.1.10%
Te-121m F 0.6 1.410° 0.3 1.0.10°| 5.3.10°| 3.3.10°| 2.1.10°, 1.8.1C°
M 0.2 1.9.10° 01 15.10°| 8.8.10°| 6.1.10°| 5.1.10°| 4.2.10°
S | 0.02 2.3.10°| 0.01 19.108| 1.2.10°| 8.1.10°| 6.9.10°/ 5.7.10°
Te123 F 0.6 1.1.10° 0.3 9.1.10°| 6.2.10°| 4.8.10°| 4.0.10°| 3.9.10°
M 0.2 56.10°| 0.1 4.4.10°| 3.0.10°| 2.3.10°| 2.0.10°| 1.9.10°
S | 0.02 5.3.10°| 0.01 5.0.10°| 3.5.10°| 2.4.10°| 2.1.10°| 2.0.10°
Te-123m F 0.6 9.8.10°| 0.3 6.8.10°| 3.4.10°| 1.9.10°| 1.1.10°| 9.5.10%
M 0.2 1.8.10° 0.1 1.3.10°| 8.0.10°| 5.7.10°| 5.0.10°| 4.0.10°
S | 0.02 2.0.10°| 0.01 1.6.10°| 9.8.10°| 7.1.10°| 6.3.10°/ 5.1.10°
Te-125m F 0.6 6.2.10°| 0.3 4.2.10°| 2.0.10°| 1.1.10°| 6.1.10° 5.1.10%
M 0.2 1510° 01 1.1.10°| 6.6.10°| 4.8.10°| 4.3.10°| 3.4.10°
S | 0.02 1.7.10°| 0.01 1.3.10°| 7.8.10°| 5.8.10°| 5.3.10°| 4.2.10°
Te127 F 0.6 4.3.10° 0.3 3.2.10"° 1.4.10"°| 8.5.10"| 4.5.10" 3.9.10"
M 0.2 1.010° 0.1 73.10"° 3.6.10'° 2.4.10"° 1.6.10"° 1.3.10%
S | 0.02 1.2.10° 0.01 | 7.9.10° 3.9.10°| 2.6.10'°| 1.7.10°| 1.4.10%
Te127m F 0.6 2.1.10°| 0.3 1.410°| 6.5.10°| 3.5.10°, 2.0.10°, 1.5.10°
M 0.2 3.5.10°| 0.1 2.6.10°| 1.510°| 1.1.10°| 9.210°| 7.4.10°
S | 0.02 4.1.10% 0.01 3.3.10°| 2.0.10°| 1.4.10°| 1.210°] 9.8.10°
Te-129 F 0.6 1.8.10° 0.3 1.2.10° 51.10"% 3.2.10% 1.9.10% 1.6.10"
M 0.2 3.3.10° 01 2.2.10'° 9.9.10"| 6.5.10"| 4.4.10"| 3.7.10"
S | 0.02 3.5.10° 0.01 | 2.3.10° 1.0.10°| 6.9.10"| 4.7.10*| 3.9.10"
Te-129m F 0.6 2.0.10°| 0.3 1.3.10°| 5.8.10°| 3.1.10°| 1.7.10°, 1.3.10°
M 0.2 3.5.10° 0.1 2.6.10°| 1.4.10°| 9.8.10°| 8.0.10° 6.6.10°
S | 0.02 3.8.10°| 0.01 2.9.10°| 1.7.10°| 1.2.10°| 96.10°| 7.9.10°
Te-131 F 0.6 2.3.10° 0.3 2.0.10'°| 9.9.10"| 5.3.10"| 3.3.10"| 2.3.10"
M 0.2 2.6.10° 0.1 1.7.10%° 8.1.10"| 5.2.10"| 3.5.10" 2.8.10%"
S | 0.02 2.410° 0.01 | 1.6.10° 7.4.10"| 4.9.10" 3.3.10"| 2.8.10"
Te-131m F 0.6 8.7.10°| 0.3 7.6.10°| 3.910° 2.0.10°| 1.2.10°| 8.6.10%
M 0.2 7.9.10°| 0.1 5.8.10°| 3.0.10°| 1.9.10°| 1.2.10°| 9.4.10%
S 0.02 7.0.10°| 0.01 5.1.10°| 2.6.10°| 1.8.10°| 1.1.10°| 9.1.10%
Te132 F 0.6 2210 03 1.8.10%| 8.5.10°| 4.2.10°| 2.6.10° 1.8.10°
M 0.2 1.6.1C8| 0.1 1.3.10%| 6.4.10°| 4.0.10°| 2.6.10° 2.0.10°
S 0.02 1.5.108 0.01 1.1.10%| 5.8.10°| 3.8.10°| 2.5.10° 2.0.10°
Te-133 F 0.6 2.4.10° 0.3 2.1.10*°| 9.6.10"| 4.6.10'| 2.8.10' 1.9.10"




- 185-

Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10

Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
M 0.2 2.0.10° 0.1 1.3.10%° 6.1.10"| 3.8.10"| 2.4.10"| 2.0.10"
S | 0.02 1.7.10° 0.01 | 1.2.10“| 5.4.10'| 3.5.10' 2.2.10' 1.9.10"

Te-133m F 0.6 1.0.10° 0.3 8.9.10'° 4.1.10"°| 2.0.10"°| 1.2.10" 8.1.10"
M 0.2 8.5.10° 0.1 5.8.10'° 2.8.10'° 1.7.10"°| 1.1.10" 8.7.10"
S | 0.02 7.4.10"°| 0.01 | 5.1.10° 2.5.10° 1.6.10°| 1.0.10| 8.4.10"

Te134 F 0.6 4.7.10° 0.3 3.7.10"° 1.8.10"| 1.0.10"°| 6.0.10"| 4.7.10"
M 0.2 55.10° 0.1 3.9.10'° 1.9.10"° 1.2.10"° 8.1.10"| 6.6.10"
S | 0.02 5.6.10°| 0.01 | 4.0.10°| 1.9.10%| 1.3.10"°| 8.4.10"| 6.8.10"

iodine

1-120 F 1.0 1.3.10°| 1.0 1.0.10°| 4.8.10"° 2.3.10"° 1.4.10°| 1.0.10%
M 0.2 1.1.10° 01 7.3.10"° 3.4.10"° 2.1.10"° 1.3.10° 1.0.10%
S | 0.02 1.0.10°| 0.01 | 6.9.10"° 3.2.10'°| 2.0.10"°| 1.2.10'°| 1.0.10%

[-120m F 1.0 8.6.10° 1.0 6.9.10'° 3.3.10'° 1.8.10"°| 1.1.10"| 8.2.10"
M 0.2 8.2.10° 0.1 5.9.10'° 2.9.10'° 1.8.10"°| 1.1.10% 8.7.10"
S | 0.02 8.2.10'°| 0.01 | 5.8.10%| 2.8.10" 1.8.10"°| 1.1.10"| 8.8.10"

1-121 F 1.0 2.3.10° 1.0 2.1.10"° 1.1.10"| 6.0.10"| 3.8.10" 2.7.10%"
M 0.2 2.1.10° 0.1 1.5.101° 7.8.10"| 4.9.10"| 3.2.10"| 2.5.10"
S | 0.02 1.9.10%° 0.01 | 1.4.10° 7.0.10" 4.5.10' 3.0.10'% 2.4.10"

1-123 F 1.0 8.7.10°° 1.0 7.9.10'° 3.8.10"° 1.8.10"° 1.1.10% 7.4.10"
M 0.2 5.3.10° 0.1 3.9.10'° 2.0.10'° 1.2.10° 8.2.10"| 6.4.10"
S | 0.02 4.3.10° 0.01 | 3.2.10%° 1.7.10"° 1.1.10° 7.6.10"| 6.0.10"

1-124 F 1.0 47108 1.0 45108 22108 1.1.10° 6.7.10°| 4.4.10°
M 0.2 1.410° 01 9.310°| 4.6.10°| 25.10°| 1.6.10°| 1.2.10°
S | 0.02 6.2.10°| 0.01 4.4.10°| 2.2.10°| 1.4.10°| 9.4.10°| 7.7.10Y

1-125 F 1.0 2.010°] 1.0 2.3.10°| 1.510°| 1.1.10°| 7.210°| 5.1.10°
M 0.2 6.9.10°| 0.1 56.10°| 3.6.10°| 2.6.10°| 1.8.10°| 1.4.10°
S | 0. 2.4.10°| 0.01 1.8.10°| 1.0.10°| 6.7.10°| 4.8.10°| 3.8.10%

1-126 F 1.0 8.1.10°| 1.0 8.3.10°| 4.5.10°| 2.4.10°| 1510°] 9.8.10°
M 0.2 2410 0.1 1.7.10°| 95.10°| 55.10°| 3.8.10°, 2.7.10°
s | 002 8.3.10°| 0.01 59.10°| 3.3.10°| 2.2.10°| 1.810° 1.4.10°

1-128 F 1.0 1.5.10° 1.0 1.1.10%°| 4.7.10" 2.7.10" 1.6.10" 1.3.10%
M 0.2 1.9.10° 0.1 1.2.10%°| 5.3.10" 3.4.10" 2.2.10"| 1.9.10%
S 0.02 1.9.10%° 0.01 1.2.10%°| 5.4.10' 3.5.10" 2.3.10"| 2.0.10%

1-129 F 1.0 72108 1.0 8.6.10°| 6.1.1¢% 6.7.10°| 4.6.10° 3.6.10°
M 0.2 3.6.10% 01 3.3.10°%| 2.4.108 2.4.10° 1.9.10° 1.5.108




- 186-

Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10

Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
S | 0.02 2.9.10°| 0.01 2.6.10°| 1.8.10°| 1.3.10°| 1.1.10°] 9.8.10°

1-130 F 1.0 8.2.10°| 1.0 7.4.10°| 3.5.10°| 1.6.10°| 1.0.10°| 6.7.10%
M 0.2 4.3.10°| 0.1 3.1.10°| 1.5.10°| 9.2.10"° 5.8.10"°| 4.5.10%
S | 0.02 3.3.10°| 0.01 2.4.10°| 1.2.10°| 7.9.10° 5.1.10%° 4.1.10%

1-131 F 1.0 7.210° 1.0 7.2.10°| 3.7.10°| 1.9.10°| 1.1.10°| 7.4.10
M 0.2 2210 0.1 15.10°| 8.2.10°| 4.7.10° 3.4.10° 24.10
S | 0.02 8.8.10°| 0.01 6.2.10°| 3.5.10°| 2.4.10°| 2.0.10°| 1.6.10°

1-132 F 1.0 1.1.10°| 1.0 9.6.10'° 4.5.10'° 2.2.10"° 1.3.10"°| 9.4.10"
M 0.2 9.9.10° 0.1 7.3.10"° 3.6.10"° 2.2.10"° 1.4.10"° 1.1.10%
S | 0.02 9.3.10"°| 0.01 | 6.8.10° 3.4.10°| 2.1.10"°| 1.4.10°| 1.1.10%

[-132m F 1.0 9.6.10°° 1.0 8.4.10"° 4.0.10"°| 1.9.10"° 1.2.10° 7.9.10"
M 0.2 7.2.10° 0.1 5.3.10"° 2.6.10'° 1.6.10°| 1.1.10% 8.7.10"
S | 0.02 6.6.10'°| 0.01 | 4.8.10°| 2.4.10° 1.6.10"°| 1.1.10°| 8.5.10"

1-133 F 1.0 1.9.10° 1.0 1.8.10°| 8.3.10°| 3.8.10°| 2.2.10°| 1.5.10°
M 0.2 6.6.10°| 0.1 4.4.10°| 2.1.10°| 1.2.10°| 7.4.10"°| 5.5.10%
S | 0.02 3.8.10°| 0.01 2.9.10°| 1.4.10°| 9.0.10"°| 5.3.10°| 4.3.10%

1-134 F 1.0 46.10° 1.0 3.7.10"° 1.8.10'° 9.7.10"| 5.9.10"| 4.5.10"
M 0.2 4.8.10° 0.1 3.4.10"° 1.7.10'° 1.0.10"°| 6.7.10"| 5.4.10"
S | 0.02 4.8.10°| 0.01 | 3.4.10% 1.7.10"° 1.1.10° 6.8.10"| 5.5.10"

1-135 F 1.0 4.1.10°| 1.0 3.7.10°| 1.7.10°| 7.9.10"°| 4.8.10%° 3.2.10%
M 0.2 2.2.10°| 0.1 1.6.10°| 7.8.10"° 4.7.10°| 3.0.10"°| 2.4.10%
S | 0.02 1.8.10°| 0.01 1.3.10°| 6.5.101° 4.2.10° 2.7.10° 2.2.10%

caesium

Cs125 F 1.0 1.2.10° 1.0 8.3.10"| 3.9.10%| 2.4.10'Y 1.4.10'% 1.2.10"
M 0.2 2.0.10° 01 1.410° 6.5.10" 4.2.10" 2.7.10% 2.2.10%"
S | 0.02 2.1.10° 0.01 | 1.4.10° 6.8.10"| 4.4.10"| 2.8.10" 2.3.10"

Cs127 F 1.0 1.6.10° 1.0 1.3.10° 6.9.10"| 4.2.10*| 2.5.10" 2.0.10"
M 0.2 2.8.10° 0.1 2.2.10° 1.1.10'° 7.3.10"| 4.6.10" 3.6.10"
S | 0.02 3.0.10° 0.01 | 2.3.10% 1.2.10° 7.6.10"| 4.8.10"| 3.8.10"

Cs129 F 1.0 3.4.10° 1.0 2.8.10'° 1.4.10'° 8.7.10"| 5.2.10" 4.2.10"
M 0.2 5.7.10° 0.1 4.6.10° 2.4.10"°| 1.5.10"° 9.1.10% 7.3.10"
S 0.02 6.3.10°° 0.01 | 4.9.10° 2.5.10% 1.6.10° 9.7.10'% 7.7.10"

Cs130 F 1.0 8.3.10"| 1.0 5.6.10"| 2.5.10"| 1.6.10'| 9.4.10"%| 7.8.10%
M 0.2 1.3.10° 0.1 8.7.10"| 4.0.10%| 2.5.10' 1.6.10'| 1.4.10"
S 0.02 1.4.10° 0.01 | 9.0.10"| 4.1.10 2.6.10"| 1.7.10"| 1.4.10%




-187-

Element ) g [sCi/"qu] f, hus [SV/BA]
Nuclide Age < 1 year y>e;r 1 year | 5years yéle?rs 15 years| adult
Cs131 F 1.0 2.4.10° 1.0 1.7.10°| 8.4.10"| 5.3.10"| 3.2.10"| 2.7.10"
M 0.2 3.5.10° 0.1 2.6.10"| 1.4.10°| 8.5.10"| 55.10"| 4.4.10"
S | 002 | 3810° 001 | 28.10° 1.4.10°| 9.1.10"| 5.9.10" 4.7.10"
Cs132 F 1.0 15.10°| 1.0 1.2.10°| 6.4.10°| 4.1.10°| 2.7.10°| 2.3.10"
M 0.2 19.10° 0.1 1.5.10°| 8.4.10"| 5.4.10°| 3.7.10°| 2.9.10"
S | 0.02 2.0.10°| 0.01 1.6.10°| 8.7.10"| 5.6.10"°| 3.8.10°| 3.0.10"
Cs134 F 1.0 1.1.10% 1.0 7.3.10°| 5.2.10°| 5.3.10°| 6.3.10°/ 6.6.10°
M 0.2 3.210°| 01 26.10°| 1.6.10°| 1.210°| 1.1.10°] 9.1.10°
S | 0.02 7.0.10°| 0.01 6.3.10°| 4.1.10°| 2.8.10°| 23.10°] 2.0.10°
Cs134m F 1.0 1.3.10°| 1.0 8.6.10'"| 3.8.10"| 2.5.10"| 1.6.10"| 1.4.10"
M 0.2 3.3.10° 0.1 2.3.10"| 1.2.10°| 8.3.10"| 6.6.10"| 5.4.10"
S | 002 | 36.10° 001 | 2510 1.3.10°| 9.2.10"| 7.4.10"| 6.0.10"
Cs135 F 1.0 1.7.10°| 1.0 9.9.10"| 6.2.10"| 6.1.10"| 6.8.10°| 6.9.10"
M 0.2 1.2.10° 0.1 93.10°| 5.7.10°| 4.1.10°| 3.8.10°] 3.1.10°
S | 0.02 2.7.10°| 0.01 24.10°| 1.6.10°| 1.1.10°| 95.10°] 8.6.10°
Cs135m F 1.0 9.2.10"| 1.0 7.8.10"| 4.1.10"| 2.4.10"| 15.10" 1.2.10%
M 0.2 1.2.10°| 0.1 9.9.10"| 5.2.10"| 3.2.10"| 1.9.10"| 1.510"
S | 002 | 1.210° 001 | 1.0.10° 5.3.10"| 3.3.10"| 2.0.10"| 1.6.10"
Cs136 F 1.0 7.3.10°| 1.0 5.2.10°| 2.9.10°| 2.0.10°| 1.4.10°] 1.2.10
M 0.2 1.3.10° 0.1 1.0.10°| 6.0.10°| 3.7.10°| 3.1.10°] 2.5.10°
S | 0.02 15.10°] 0.01 1.1.10°| 5.7.10°| 4.1.10°| 35.10°] 2.8.10°
Cs137 F 1.0 8.8.10°| 1.0 54.10°| 3.6.10°| 3.7.10°| 4.4.10°| 4.6.10°
M 0.2 3.6.10°| 0.1 29.10°| 1.8.10°| 1.3.10°| 1.1.10° 9.7.10°
S | 0.02 1.1.10"| 0.01 1.0.10°| 7.0.10°| 4.8.10°| 4.2.10°] 3.9.10°
Cs138 F 1.0 2.6.10° 1.0 1.8.10°| 8.1.10"| 5.0.10"| 2.9.10"| 2.4.10"
M 0.2 4.0.10° 01 2.7.10°| 1.3.10°| 7.8.10"| 4.9.10"| 4.1.10"
S | 002 | 4210° 001 | 2810 1.3.10°| 8.2.10"| 5.1.10" 4.3.10"
barium
Ba126 F 0.6 6.7.10°| 0.3=* | 52.10%° 2.4.10"| 1.4.10° 6.9.10"| 7.4.10"
M 0.2 1.010° 01 7.0.10°| 3.2.10"| 2.0.10"| 1.2.10°| 1.0.10%
S | 0.02 1.1.10°| 0.01 | 7.2.10"| 3.3.10"| 2.1.10"°| 1.3.10"| 1.1.10%
Ba-128 F 0.6 5.9.10°| 0.3* 54.10°| 25.10°| 1.4.10°| 7.4.10°| 7.6.10%
M 0.2 1.1.10¢% 0.1 7.8.10°| 3.7.10°| 2.4.10°| 1510’ 1.3.10°
S | 0.02 1.2.1¢%| 0.01 8.3.10°| 4.0.10°| 2.6.10°| 1.6.10°| 1.4.10°
Ba131 F 0.6 2.1.10°| 0.3% 1.4.10°| 7.1.10°| 4.7.10°| 3.1.10°| 2.2.10%




- 188-

Element ) g [sCi/"qu] f, hus [SV/BA]
Nuclide Age < 1 year y>e;r 1 year | 5years yéle?rs 15 years| adult
M 0.2 3.7.10°| 0.1 3.1.10°| 1.6.10° 1.1.10°| 9.7.10° 7.6.10%
S | 0.02 4.0.10°| 0.01 3.0.10°| 1.8.10°| 1.3.10°| 1.1.10°| 8.7.10%
Ba-131m F 0.6 2.7.10"% 0.3* | 2.1.10%"| 1.0.10"| 6.7.10%| 4.7.10%| 4.0.10%
M 0.2 4.8.10"% 0.1 3.3.10" 1.7.10"| 1.2.10"| 9.0.10%| 7.4.10%
S | 0.02 5.0.10'| 0.01 | 3.5.10%"| 1.8.10"| 1.2.10"| 9.5.10%| 7.8.10%
Ba-133 F 0.6 1.1.10°| 0.3 45.10°| 2.6.10°| 3.7.10°| 6.0.10°| 1.5.10°
M 0.2 1510° 0.1 1.0.10°| 6.4.10°| 5.1.10°/ 5.5.10°/ 3.1.10°
S | 0.02 3.2.10°| 0.01 2.9.10°| 2.0.10°| 13.10%| 1.1.10°] 1.0.10°
Ba-133m F 0.6 1.410°| 0.3* 1.1.10°| 4.9.10"° 3.1.10°| 1.5.10° 1.8.10%
M 0.2 3.0.10°| 0.1 2.2.10°| 1.0.10°| 6.9.10"°| 5.2.10° 4.2.10%
S | 0.02 3.1.10°| 0.01 2.4.10°| 1.1.10°| 7.6.10"°| 5.8.10"° 4.6.10%
Ba-135m F 0.6 1.1.10°| 0.3* 1.0.10°| 4.6.10"° 2.5.10° 1.2.10° 1.4.10%
M 0.2 2.410°| 0.1 1.8.10°| 8.9.10"° 5.4.10° 4.1.10° 3.3.10%
S | 0.02 2.7.10°| 0.01 1.9.10°| 8.6.10"° 5.9.10"°| 4.5.10°| 3.6.10%
Ba-139 F 0.6 3.3.10"° 0.3* | 2.4.10° 1.1.10°| 6.0.10" 3.1.10"| 3.4.10"
M 0.2 5.4.10° 0.1 3.5.10"° 1.6.10'° 1.0.10"°| 6.6.10"| 5.6.10"
S | 0.02 5.7.10°| 0.01 | 3.6.10°| 1.6.10"| 1.1.10"°| 7.0.10"| 5.9.10"
Ba-140 F 0.6 1.410°| 0.3 7.8.10°| 3.6.10°| 2.4.10°| 1.6.10°| 1.0.10°
M 0.2 2.7.10° 01 2.0.10°| 1.1.10°| 7.6.10°| 6.210°] 5.1.10°
S | 0.02 2.9.10°| 0.01 2.2.10°| 1.2.10°| 86.10°| 7.1.10°| 5.8.10°
Ba141 F 0.6 1.9.10° 0.3 | 1.4.10° 6.4.10" 3.8.10'!| 2.1.10' 2.1.10"
M 0.2 3.0.10° 01 2.0.10'° 9.3.10"| 5.910*| 3.8.10" 3.2.10"
S | 0.02 3.2.10° 0.01 | 2.1.10% 9.7.10"| 6.2.10"| 4.0.10"| 3.4.10"
Ba142 F 0.6 1.3.10° 0.3 | 9.6.10" 4.5.10" 2.7.10'| 1.6.10'| 1.5.10"
M 0.2 1.8.10° 01 1.3.10%° 6.1.10"| 3.9.10"| 25.10" 2.1.10%"
S | 0.02 1.9.10%° 0.01 | 1.3.10° 6.2.10| 4.0.10'| 2.6.10'| 2.2.10"
lanthanum
La-131 F | 0.005| 1.2.10%Y| 5.0.10° | 8.7.10"% 4.2.10"| 2.6.10'!| 1.5.10' 1.3.10"
M | 0.005| 1.8.10 5.0.10* | 1.3.10"° 6.4.10"| 4.1.10"| 2.8.10"| 2.3.10%"
La-132 F | 0.005 1.0.10°| 5.0.10" | 7.7.10°| 3.7.10°| 2.2.10'°| 1.2.10'°| 1.0.10%
M | 0.005 1.5.10°| 5.0.10* | 1.1.10° 5.4.10° 3.4.10'°| 2.0.10"°| 1.6.10%
La-135 F | 0.005| 1.0.10%| 5.0.10* | 7.7.10"| 3.8.10"| 2.3.10"| 1.3.10'! 1.0.10%
M | 0.005| 13.10Y 5.0.10* | 1.0.10"°| 4.9.10"%| 3.0.10"| 1.7.10"| 1.4.10%
La-137 F | 0.005 25.10% 5.0.10° | 2.3.10°| 15108 1.1.10° 8.9.10° 8.7.10°
M | 0.005 8.6.10°| 5.0.10* | 8.1.10°| 5.6.10°| 4.0.10°| 3.6.10° 3.6.10°
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Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
La-138 F | 0.005 3.7.10'| 5.0.10° | 35.10"| 2.4.10'| 1.8.10'| 1.6.10°| 1.5.10
M | 0.005 1.3.10’| 5.0.10" | 1.2.10| 9.1.10%| 6.8.10°| 6.4.10°| 6.4.10°
La-140 F | 0.005 5.8.10°| 5.0.10° | 4.2.10°| 2.0.10°| 1.2.10°| 6.9.10°| 5.7.10%
M | 0.005 8.8.10°| 5.0.10° | 6.3.10°| 3.1.10°| 2.0.10°| 1.310°| 1.1.10°
La-141 F | 0.005| 8.6.10° 5.0.10" | 5.5.10'°| 2.3.10'°| 1.4.10"°| 7.5.10'| 6.3.10"
M | 0.005 1.4.10°| 5.0.10" | 9.3.10"°| 4.3.10'°| 2.8.10'°| 1.8.10'° 1.5.10%
La-142 F | 0.005| 5.3.10° 5.0.10 | 3.8.10'°| 1.8.10'°| 1.1.10"°| 6.3.10'| 5.210"
M | 0.005| 8.1.10"| 5.0.10* | 5.7.10"° 2.7.10"°| 1.7.10"°| 1.1.10%| 8.9.10"
La-143 F | 0.005| 1.4.10°| 5.0.10° | 8.6.10"| 3.7.10'| 2.3.10"!| 1.4.10'| 1.2.10"
M | 0.005| 2.1.10° 5.0.10* | 1.3.10"° 6.0.10"| 3.9.10"| 2.5.10"| 2.1.10"
cerium
Cel34 F | 0.005 7.6.10°| 5.0.10* | 5.3.10°| 2.3.10°| 1.4.10°| 7.7.10| 5.7.10%
M | 0.005 1.1.10°| 5.0.10° | 7.6.10°| 3.7.10°| 2.4.10°| 15.10°| 1.3.10°
S | 0.005 1.2.10°| 5.0.10 | 8.0.10°| 3.8.10°| 2.5.10°| 1.6.10°| 1.3.10°
Ce135 F | 0.005 2.310°| 5.0.10* | 1.7.10°| 8.5.10%| 5.3.10"°| 3.0.10%| 2.4.10%
M | 0.005 3.6.10°| 5.0.10° | 2.7.10°| 1.4.10°| 8.9.10"°| 5.9.10| 4.8.10%
S | 0.005 3.7.10°| 5.0.10* | 2.8.10°| 1.4.10°| 9.4.10"°| 6.3.10°| 5.0.10%
Ce137 F | 0.005| 7.5.10% 5.0.10° | 5.6.0% 2.7.10" 1.6.10'| 8.7.10% 7.0.10%
M | 0.005| 1.1.10°| 5.0.10* | 7.6.10"| 3.6.10'*| 2.2.10"| 1.2.10"| 9.8.10%
S | 0.005| 1.1.10° 5.0.10° | 7.8.10"| 3.7.10*| 2.3.10""| 1.3.10*| 1.0.10%
Ce137m F | 0.005 1.6.10°| 5.0.10° | 1.1.10°| 4.6.10°| 2.8.10'°| 1.5.10°| 1.2.10%
M | 0.005 3.1.10°| 5.0.10* | 2.2.10°| 1.1.10°| 6.7.10"°| 5.1.10%°| 4.1.10%
S | 0.005 3.3.10°| 5.0.10" | 2.3.10°| 1.0.10°| 7.3.10°| 5.6.10°| 4.4.10%
Ce-139 F | 0.005 1.1.10°| 5.0.10 | 85.10°| 45.10°| 2.8.10°| 1.8.10°| 1.510°
M | 0.005 7.5.10°| 5.0.10° | 6.1.10°| 3.6.10°| 25.10°| 2.1.10°| 1.7.10°
S | 0.005 7.8.10°| 5.0.10° | 6.3.10°| 3.9.10°| 2.7.10°| 2.4.10°| 1.9.10°
Ce141 F | 0.005 1.1.10° 5.0.10° | 7.3.10°| 3.5.10°| 2.0.10°| 1.2.10°| 9.3.10Y
M | 0.005 1.410°| 5.0.0% | 1.1.10% 6.3.10°| 4.6.10°| 4.1.10°| 3.2.10°
S | 0.005 1.6.10°| 5.0.10" | 1.2.10%| 7.1.10°| 5.3.10°| 4.8.10°| 3.8.10°
Ce-143 F | 0.005 3.6.10°| 5.0.10* | 2.3.10°| 1.0.10°| 6.2.10"°| 3.3.10%°| 2.7.10%
M | 0.005 56.10°| 5.0.10* | 3.9.10°| 1.9.10°| 1.3.10°| 9.3.10'°| 7.5.10%
S | 0.005 5.9.10°| 5.0.10* | 4.1.10°| 2.1.10°| 1.4.10°| 1.0.10°| 8.3.10%
Cel44 F | 0.005 3.6.10'| 5.0.10* | 2.7.10"| 1.4.10"| 7.8.10°| 4.8.10°| 4.0.1¢°
M | 0.005 1.9.10| 5.0.10* | 1.6.10"| 8.8.1C¢%| 5.5.10°| 4.1.10° 3.6.10°
S | 0.005 2.1.10| 5.0.10* | 1.8.10"| 1.1.10"| 7.3.10°| 5.8.10° 5.3.10°
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Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
praseodymium
Pr-136 M | 0.005| 1.3.10| 5.0.10* | 8.8.10"| 4.2.10"| 2.6.10"| 1.6.10"| 1.3.10"
S | 0.005| 1.3.109 5.0.10° | 9.0.10"| 4.3.10"| 2.7.10""| 1.7.10"| 1.4.10"
Pr-137 M | 0.005| 1.8.10"| 5.0.10* | 1.3.10"° 6.1.10"| 3.9.10"| 2.4.10"| 2.0.10"
S | 0.005| 1.9.10° 5.0.10* | 1.3.10°| 6.4.10"| 4.0.10"| 2.5.10"| 2.1.10"
Pr-138m M | 0.005| 5.9.10° 5.0.10* | 4.5.10"° 2.3.10"°| 1.4.10°| 9.0.10"| 7.2.10"
S | 0.005| 6.0.10"° 5.0.10° | 4.7.10°| 2.4.10°| 1.5.10"°| 9.3.10"| 7.4.10"
Pr-139 M | 0.005| 1.5.10 5.0.10* | 1.1.10"° 5.5.10"| 3.5.10"| 2.3.10"| 1.8.10%
S | 0.005| 1.6.10° 5.0.10* | 1.2.10"| 5.7.10"| 3.7.10"Y| 2.4.10"| 2.0.10"
Pr-142 M | 0.005 5.3.10°| 5.0.10* | 3.5.10°| 1.6.10°| 1.0.10°| 6.2.10°| 5.2.10%
S | 0.005 55.10°| 5.0.10* | 3.7.10°| 1.7.10°| 1.1.10°| 6.6.10°| 5.5.10%
Pr-142m M | 0.005| 6.7.10" 5.0.10* | 4.5.10"| 2.0.10"| 1.3.10"| 7.9.10"| 6.6.10%
S | 0.005| 7.0.10% 5.0.10° | 4.7.10"| 2.2.10"| 1.4.10"| 8.4.10%| 7.0.10%
Pr-143 M | 0.005 1.2.10°| 5.0.10° | 8.4.10°| 4.6.10°| 3.2.10°| 2.7.10°| 2.2.10°
S | 0.005 1.3.10°| 5.0.10 | 9.2.10°| 5.1.10°| 3.6.10°| 3.0.10°| 2.4.10°
Pr-144 M | 0.005| 1.9.10| 5.0.10* | 1.2.10"° 5.0.10"| 3.2.10"| 2.1.10"| 1.8.10%"
S | 0.005| 1.9.10° 5.0.10° | 1.2.10| 5.2.10"| 3.4.10"| 2.1.10"| 1.8.10%"
Pr-145 M | 0.005 1.6.10°| 5.0.10 | 1.0.10°| 4.7.10°| 3.0.10'°| 1.9.10°| 1.6.10%
S | 0.005 1.6.10°| 5.0.10 | 1.1.10°| 4.9.10°| 3.2.10'°| 2.0.10°| 1.7.10%
Pr147 M | 0.005| 1.5.10° 5.0.10* | 1.0.10'° 4.8.10"| 3.1.10"| 2.1.10"| 1.8.10%
S | 0.005| 1.6.10° 5.0.10* | 1.1.10"° 5.0.10"!| 3.3.10"| 2.2.10" 1.8.10%
neodymium
Nd-136 M | 0.005| 4.6.10° 5.0.10* | 3.2.10° 1.6.10'° 9.8.10"| 6.3.10"| 5.1.10"
S | 0.005| 4.8.10° 5.0.10* | 3.3.10"° 1.6.10'°| 1.0.10"°| 6.6.10"| 5.4.10"
Nd-138 M | 0.005 2.3.10°| 5.0.10* | 1.7.10°| 7.7.10%| 4.8.10"°| 2.8.10% 2.3.10%
S | 0.005 2.4.10°| 5.0.10* | 1.8.10°| 8.0.10%| 5.0.10"°| 3.0.10%°| 2.5.10%
Nd-139 M | 0.005| 9.0.10"| 5.0.10* | 6.2.10"| 3.0.10"| 1.9.10"| 1.2.10'| 9.9.10%
S | 0.005| 9.4.10" 5.0.10 | 6.4.10"| 3.1.10*| 2.0.10*| 1.3.10"*| 1.0.10"
Nd-139m M | 0.005 1.1.10°| 5.0.10" | 8.8.10'°| 4.5.10'°| 2.9.10'°| 1.8.10°| 1.5.10%
S | 0.005 1.2.10°| 5.0.10 | 9.1.10"°| 4.6.10°| 3.0.10'°| 1.9.10°| 1.5.10%
Nd-141 M | 0.005| 4.1.10Y 5.0.10* | 3.1.10"| 1.5.10' 9.6.10'%| 6.0.10*| 4.8.10%
S | 0.005| 4.3.10“ 5.0.10* | 3.2.10"| 1.6.10"| 1.0.10"| 6.2.10*%| 5.0.10%
Nd-147 M | 0.005 1.1.10% 5.0.10* | 8.0.10°| 4.5.10°| 3.2.10°| 2.6.10° 2.1.10°
S | 0.005 1.2.1¢%| 5.0.10* | 8.6.10°| 4.9.10°| 3.5.10°| 3.0.10° 2.4.10°
Nd-149 M | 0.005| 6.8.10° 5.0.10* | 4.6.10'° 2.2.10"° 1.5.10°| 1.0.10*°| 8.4.10"
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Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
S | 0.005| 7.1.10"° 5.0.10° | 4.8.10"°| 2.3.10"°| 1.5.10"°| 1.1.10"°| 8.9.10"
Nd-151 0.005| 1.5.10"| 5.0.10* | 9.9.10"| 4.6.10"| 3.0.10"| 2.0.10"| 1.7.10%"
S | 0.005| 1.5.10° 5.0.10° | 1.0.10| 4.8.10"| 3.1.10*| 2.1.10%| 1.7.10"
promethium
Pm141 M | 0.005| 1.4.10° 5.010* | 9.4.10"| 4.3.10"| 2.7.10"| 1.7.10"| 1.4.10%"
S | 0.005| 1.5.10° 5.0.10° | 9.7.10"| 4.4.10"| 2.8.10""| 1.8.10"| 1.5.10"
Pm143 M | 0.005 6.2.10°| 5.0.10° | 5.4.10°| 3.3.10°| 2.2.10°| 1.7.10°| 1.5.10°
S | 0.005 55.10°| 5.0.10° | 4.8.10°| 3.1.10° 2.1.10°| 1.7.10°| 1.4.10°
Pm144 M | 0.005 3.1.10°| 5.0.10° | 2.8.1¢%| 1.8.1¢%| 1.2.10%| 9.3.10°| 8.2.10°
S | 0.005 2.6.10°| 5.0.10° | 2.4.10% 1.6.10¢%| 1.1.10%| 8.9.10°| 7.5.10°
Pm145 M | 0.005 1.1.10°| 5.0.10° | 9.8.10°| 6.4.10°| 4.3.10°| 3.7.10°| 3.610°
S | 0.005 7.1.10°| 5.0.10° | 6.5.10°| 4.3.10°| 2.9.10°| 2.4.10°| 2.3.10°
Pm146 M | 0.005 6.4.10°| 5.0.10° | 5.9.1¢%| 3.9.1¢%| 2.6.10%| 2.2.10% 2.1.10°
S | 0.005 5.3.10°| 5.0.10° | 4.9.1¢%| 3.3.1¢%| 2.2.10%| 1.9.10%| 1.7.10°
Pm147 M | 0.005 2.1.10°| 5.0.10* | 1.8.1¢%| 1.1.1¢%| 7.0.10°| 5.7.10°| 5.0.10°
S | 0.005 1.9.10°| 5.0.10° | 1.6.10%| 1.0.10%| 6.8.10°| 5.8.10°| 4.9.10°
Pm148 M | 0.005 15.10° 5.0.10 | 1.0.10%| 5.2.10°| 3.4.10°| 2.4.10°| 2.0.10°
S | 0.005 15.10° 5.0.10" | 1.1.10%| 5.5.10°| 3.710°| 2.6.10°| 2.2.10°
Pm148m M | 0.005 2.4.10°| 5.0.10° | 1.9.10¢% 1.1.1¢% 7.7.10°| 6.3.10°| 5.1.10°
S | 0.005 2.5.10°| 5.0.10° | 2.0.1¢%| 1.2.1¢%| 8.3.10°| 7.1.10°| 5.7.10°
Pm149 M | 0.005 5.0.10°| 5.0.10* | 3.5.10°| 1.7.10°| 1.1.10°| 8.3.10%| 6.7.10%
S | 0.005 5.3.10°| 5.0.10" | 3.6.10°| 1.8.10°| 1.2.10°| 9.0.10%| 7.3.10%
Pm150 M | 0.005 1.2.10°| 5.0.10° | 7.9.10°°| 3.8.10°| 2.4.10'°| 1.5.10°| 1.2.10%
S | 0.005 1.2.10°| 5.0.10 | 8.2.10°| 3.9.10°| 2.5.10'°| 1.6.10°| 1.3.10%
Pm151 M | 0.005 33.10°| 5.0.10* | 2.5.10°| 1.2.10°| 8.3.10"°| 5.3.10 4.3.10%
S | 0.005 3.4.10°| 5.0.10" | 2.6.10°| 1.3.10°| 7.9.10°| 5.7.10"°| 4.6.10%
samarium
Sm141 M | 0.005| 1.5.10° 5.0.10* | 1.0.10'° 4.7.10"| 2.9.10"| 1.8.10"| 1.5.10"
Sm141m M | 0.005| 3.0.10° 5.0.10* | 2.1.10'° 9.7.10"| 6.1.10"| 3.9.10"| 3.2.10%"
Sm142 M | 0.005| 7.5.10° 5.0.10* | 4.8.10'° 2.2.10"° 1.4.10°| 85.10"| 7.1.10"
Sm145 M | 0.005 8.1.10°| 5.0.10* | 6.8.10°| 4.0.1¢°| 2.5.10°| 1.9.10° 1.6.10°
Sm146 M | 0.005 2.7.10°| 5.0.10* | 26.10°| 1.7.1C°| 1.2.10°| 1.1.10 1.1.10°
Sm147 M | 0.005 25.10°| 5.0.10* | 2.3.10°| 1.6.1C°| 1.1.10°| 9.6.10° 9.6.10°
Sm151 M | 0.005 1.1.1¢% 5.0.10* | 1.0.1¢%| 6.7.10°| 4.5.10°| 4.0.10°| 4.0.10°
Sm153 M | 0.005 4.2.10°| 5.010*° | 2.910° 1.5.10°| 1.0.10°| 7.9.10°| 6.3.10%
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Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
Sm155 M | 0.005| 1.5.10 5.0.10* | 9.9.10"| 4.4.10"| 2.9.10"| 2.0.10"| 1.7.10%"
Sm156 M | 0.005 1.6.10°| 5.0.10 | 1.1.10°| 5.8.10'° 3.5.10'°| 2.7.10'°| 2.2.10%
europium
Eu145 M | 0.005 3.6.10°| 5.0.10* | 2.9.10°| 1.6.10°| 1.0.10°| 6.8.10°| 5.5.10%
Eu-146 M | 0.005 5.5.10°| 5.0.10° | 4.4.10°| 2.4.10°| 1.5.10°| 1.0.10°| 8.0.10%
Ew147 M | 0.005 49.10°| 5.0.10* | 3.7.10°| 2.2.10°| 1.6.10°| 1.3.10°, 1.1.10°
Eu-148 M | 0.005 1.4.10°| 5.0.10" | 1.2.10%| 6.8.10°| 4.6.10°| 3.2.10°| 2.6.10°
Ew149 M | 0.005 1.6.10°| 5.0.10° | 1.3.10°| 7.3.10'° 4.7.10"°| 3.5.10'°| 2.9.10%
Ew150 M | 0.005 1.1.10’| 5.0.10" | 1.1.10°| 7.8.10%| 5.7.10°| 5.3.10°| 5.3.10°
Eu-150m M | 0.005 1.6.10°| 5.0.10" | 1.1.10°| 5.2.10°| 34.10"°| 2.3.10'° 1.9.10%
Ew152 M | 0.005 1.1.10’| 5.0.10 | 1.0.10°| 7.0.10%| 4.9.10°| 4.3.10°| 4.2.10°
Eu-152m M | 0.005 1.9.10°| 5.0.10° | 1.3.10°| 6.6.10'°| 4.2.10'°| 2.4.10°| 2.2.10%
Eu154 M | 0.005 1.6.10’| 5.0.10 | 1.5.10'| 9.7.10%| 6.5.10°| 5.610% 5.3.10°
Ew155 M | 0.005 2.6.10°| 5.0.10° | 2.3.1¢%| 1.4.1¢%| 9.2.10°| 7.6.10°| 6.9.10°
Eu-156 M | 0.005 1.9.10°| 5.0.10" | 1.4.10%| 7.7.10°| 5.3.10°| 4.2.10°| 3.4.10°
Ew157 M | 0.005 2.5.10°| 5.0.10* | 1.9.10°| 8.9.10%| 5.9.10"°| 3.5.10| 2.8.10%
Eu-158 M | 0.005| 4.3.10 5.0.10* | 2.9.10'° 1.3.10'| 8.5.10"| 5.6.10"| 4.7.10"
gadolinium
Gd-145 F | 0.005| 1.3.10%°| 5.0.10° | 9.6.10"| 4.7.10'%| 2.9.10'!| 1.7.10'| 1.4.10"
M | 0.005| 1.8.10 5.0.10* | 1.3.10"° 6.2.10"| 3.9.10"| 2.4.10"| 2.0.10"
Gd-146 F | 0.005 2.9.10°| 5.0.10° | 2.3.10% 1.2.1¢%| 7.8.10°| 5.1.10°| 4.4.10°
M | 0.005 2.8.10°| 5.0.10° | 2.2.10%| 1.3.1¢%| 9.3.10°| 7.9.10°| 6.4.10°
Gd-147 F | 0.005 2.1.10°| 5.0.10* | 1.7.10°| 8.4.10%| 5.3.10"°| 3.1.10%°| 2.6.10%
M | 0.0 2.8.10°| 5.0.10* | 2.2.10°| 1.1.10°| 7.5.10°| 5.1.10°| 4.0.10%
Gd-148 F | 0.005 8.3.10°| 5.0.10* | 7.6.10°| 4.7.1C¢°| 3.2.10°| 2.6.10° 2.6.10°
M | 0.005 3.2.10°| 5.0.10* | 2.9.10°| 1.9.1¢°| 1.3.10°| 1.2.10° 1.1.10°
Gd-149 F | 0.005 2.6.10°| 5.0.10* | 20.10°| 8.0.10%| 5.1.10%°| 3.1.10%°| 2.6.10%
M | 0.005 3.6.10°| 5.0.10" | 3.0.10°| 1.5.10°| 1.1.10°| 9.2.10%°| 7.3.10%
Gd151 F | 0.005 6.3.10°| 5.0.10* | 4.9.10°| 2.5.10°| 1.5.10°| 9.2.10°| 7.8.10%
M | 0.005 45.10° 5.010*° | 35.10°| 2.0.10°| 1.3.10°| 1.0.10°| 8.6.10%
Gd-152 F | 0.005 5.9.10°| 5.0.10* | 5.4.10°| 3.4.1C°| 2.4.10°| 1.9.10° 1.9.10°
M | 0.005 2.1.10°| 5.0.10* | 1.9.10°| 1.3.1C¢°| 8.9.10°| 7.9.10° 8.0.10°
Gd-153 F | 0.005 1.5.1¢% 5.0.10* | 1.2.1¢%| 6.5.10°| 3.9.10°| 2.4.10° 2.1.10°
M | 0.005 9.9.10°| 5.0.10* | 7.9.10°| 4.8.1¢°| 3.1.10°| 2.5.10° 2.1.10°
Gd-159 F | 0.005 1.2.10°| 5.0.10" | 8.9.10'°| 3.8.10"| 2.3.10°| 1.2.10| 1.0.10%
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Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
M | 0.005 2.2.10°| 5.0.10* | 1.5.10°| 7.3.10°| 4.9.10"°| 3.4.10°| 2.7.10%
terbium
Th-147 M | 0.005| 6.7.10"°| 5.0.10* | 4.8.10"° 2.3.10"°| 1.5.10°| 9.3.10"| 7.6.10"
Th-149 M | 0.005 2.1.10°| 5.0.10° | 1.5.1¢% 9.6.10°| 6.6.10°| 5.8.10°| 4.9.10°
Th-150 M | 0.005 1.0.10°| 5.0.10" | 7.4.10°| 3.5.10'°| 2.2.10"°| 1.3.10° 1.1.10%
Th-151 M | 0.005 1.6.10°| 5.0.10° | 1.2.10°| 6.3.10'°| 4.2.10"°| 2.8.10'° 2.3.10%
Th-153 M | 0.005 1.4.10°| 5.0.10 | 1.0.10°| 5.4.10'°| 3.6.10'°| 2.3.10'°| 1.9.10%
Th-154 M | 0.005 2.7.10°| 5.0.10* | 2.1.10°| 1.1.10°| 7.1.10"°| 4.5.10°| 3.6.10%
Th-155 M | 0.005 1.4.10°| 5.0.10 | 1.0.10°| 5.6.10'°| 3.4.10'°| 2.7.10"°| 2.2.10%
Th-156 M | 0.005 7.0.10°| 5.0.10° | 5.4.10°| 3.0.1¢°| 2.0.10°| 1.5.10°| 1.2.10°
Th-156m M | 0.005 1.1.10°| 5.0.10" | 9.4.10"°| 4.7.10'°| 3.3.10'°| 2.7.10°| 2.1.10%
Th-156 m( M | 0.005| 6.2.10° 5.0.10* | 4510 2.4.10"° 1.7.10°| 1.2.10°| 9.6.10"
Th-157 M | 0.005 3.2.10°| 5.0.10° | 3.0.10°| 2.0.10°| 1.4.10°| 1.2.10°| 1.2.10°
Th-158 M | 0.005 1.1.10’| 5.0.10 | 1.0.10°| 7.0.10%| 5.1.10°| 4.7.10%| 4.6.10°
Th-160 M | 0.005 3.2.10°| 5.0.10° | 2.5.10% 15.10%| 1.0.10%| 8.6.10°| 7.0.10°
Th-161 M | 0.005 6.6.10°| 5.0.10° | 4.7.10°| 2.6.10°| 1.9.10°| 1.6.10°| 1.3.10°
dysprosium
Dy-155 M | 0.005| 5.6.10°| 5.0.10" | 4.4.10"| 2.3.10"| 1.5.10"| 9.6.10"| 7.7.10"
Dy-157 M | 0.005| 2.4.10°| 5.0.10° | 1.9.10"| 9.9.10"| 6.2.10"| 3.8.10"| 3.0.10"
Dy-159 M | 0.005| 2.1.10°| 5.0.10° | 1.7.10°| 9.6.10"°| 6.0.10"°| 4.4.10°| 3.7.10%
Dy-165 M | 0.005| 5.2.10% 5.0.10° | 3.4.10"| 1.6.10"| 1.1.10"| 7.2.10"| 6.0.10"
Dy-166 M | 0.005| 1.2.10% 5.0.10° | 8.3.10°| 4.4.10°| 3.0.10°| 23.10°] 1.9.10°
holmium
Ho-155 M | 0.005| 1.7.10°| 5.0.10* | 1.2.10"° 5.8.10"| 3.7.10"| 2.4.10"| 2.0.10"
Ho-157 M | 0.005| 3.4.10" 5.0.10* | 2.5.10"| 1.3.10"| 8.0.10"| 5.1.10"| 4.2.10%
Ho-159 M | 0.005| 4.6.10" 50.10* | 3.3.10"| 1.7.10"| 1.1.10"| 7.5.10| 6.1.10%
Ho-161 M | 0.005| 5.7.10" 5.0.10* | 4.0.10"| 2.0.10"| 1.2.10"| 7.5.10"| 6.0.10*
Ho-162 M | 0.005| 2.1.10" 5.0.10* | 1.5.10"| 7.2.10'?| 4.8.10"| 3.4.10"| 2.8.10%
Ho-162m M | 0.005| 1.5.10° 50.10* | 1.1.10"° 5.8.10"| 3.8.10"| 2.6.10"| 2.1.10"
Ho-164 M | 0.005| 6.8.10" 5.0.10* | 4.5.10"| 2.1.10"| 1.4.10"| 9.9.10"| 8.4.10%
Ho-164m M | 0.005| 9.1.10Y% 5.0.10% | 5.9.10" 3.0.10" 2.0.10"| 1.3.10%| 1.2.10%
Ho-166 M | 0.005 6.0.10°| 5.010* | 4.0.10°| 1.9.10°| 1.2.10°| 7.9.10"°| 6.5.10%
Ho-166m M | 0.005 2.6.10’| 5.0.10* | 25.10"| 1.8.10"| 1.3.10°| 1.2.10° 1.2.10°
Ho-167 M | 0.005| 5.2.10° 5.0.10* | 3.6.10"°| 1.8.10'° 1.2.10'° 8.7.10%| 7.1.10%
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Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
erbium
Er-161 M | 0.005| 3.8.0%° 5.0.10* | 2.9.10"° 1.5.10"° 9.5.10"| 6.0.10"| 4.8.10"
Er-165 M | 0.005| 7.2.10"| 5.0.10* | 5.3.10"| 2.6.10"| 1.6.10"| 9.6.10™| 7.9.10%
Er-169 M | 0.005 4.7.10°| 5.0.10* | 35.10°| 2.0.10°| 1.5.10°| 1.3.10°, 1.0.10°
Er-171 M | 0.005 1.8.10°| 5.010* | 1.2.10°| 5.9.10'°| 3.9.10'°| 2.7.10'°| 2.2.10%
Er-172 M | 0.005 6.6.10°| 5.0.10° | 4.7.10°| 25.10°| 1.7.10°| 1.4.10°| 1.1.10°
thulium
Tm-162 M | 0.005| 1.3.10| 5.0.10* | 9.6.10"| 4.7.10"| 3.0.10"| 1.9.10"| 1.6.10"
Tm-166 M | 0.005 1.310°| 5.0.10" | 9.9.10"°| 5.2.10'° 3.3.10'°| 2.2.10'°| 1.7.10%
Tm-167 M | 0.005 5.6.10°| 5.0.10° | 4.1.10°| 2.3.10°| 1.7.10°| 1.4.10°| 1.1.10°
Tm-170 M | 0.005 3.6.10°| 5.0.10° | 2.8.1¢°| 1.6.1¢%| 1.1.10%| 8.5.10°| 7.0.10°
Tm-171 M | 0.005 6.8.10°| 5.0.10° | 5.7.10°| 3.4.10°| 2.0.10°| 1.6.10°| 1.4.10°
Tm-172 M | 0.005 8.4.10°| 5.0.10° | 5.8.10°| 2.9.10°| 1.9.10°| 1.4.10°| 1.1.10°
Tm-173 M | 0.005 1.5.10°| 5.0.10 | 1.0.10°| 5.0.10'°| 3.3.10'°| 2.2.10'°| 1.8.10%
Tm-175 M | 0.005| 1.6.10 5.0.10* | 1.1.10"° 5.010"| 3.3.10"| 2.2.10"| 1.8.10%"
ytterbium
Yb-162 M | 0.005| 1.1.10"| 5.0.10* | 7.9.10"| 3.9.10"| 2.5.10"| 1.6.10"| 1.3.10%"
S | 0.005| 1.2.10° 5.0.10* | 8.2.10"| 4.0.10*| 2.6.10""| 1.7.10" 1.4.10“
Yb-166 M | 0.005 4.7.10°| 5.0.10* | 35.10° 1.9.10°| 1.3.10°| 9.0.10%°| 7.2.10%
S | 0.005 4.9.10°| 5.0.10* | 3.7.10°| 2.0.10°| 1.3.10°| 9.6.10°| 7.7.10%
Yb-167 M | 0.005| 4.4.10" 5.0.10* | 3.1.10"| 1.6.10"| 1.1.10"| 7.9.10"| 6.5.10%
S | 0.005| 4.6.10% 5.0.10° | 3.2.10"| 1.7.10*| 1.1.10% 8.4.10%| 6.9.10%
Yb-169 M | 0.005 1.2.10° 5.0.10 | 8.7.10°| 5.1.10°| 3.7.10°| 3.2.10°| 2.5.10°
S | 0.005 1.3.10°| 5.0.10° | 9.8.10°| 5.9.10°| 4.2.10°| 3.7.10°| 3.0.10°
Yb-175 M | 0.005 3.5.10°| 5.0.10* | 2.5.10°| 1.4.10°| 9.8.10"°| 8.3.10°| 6.510%
S | 0.005 3.7.10°| 5.0.10* | 2.7.10°| 1.5.10°| 1.1.10°| 9.2.10%| 7.3.10%
Yb-177 M | 0.005| 5.0.10°| 5.0.10* | 3.3.10'° 1.6.10'°| 1.1.10"°| 7.8.10"| 6.4.10"
S | 0.005| 5.3.10° 5.0.10* | 3.5.10"° 1.7.10"°| 1.2.10"°| 8.4.10"| 6.9.10"
Yb-178 M | 0.005| 5.9.10° 5.0.10* | 3.9.10'° 1.8.10' 1.2.10°| 8.5.10"| 7.0.10"
S | 0.005| 6.2.10°° 5.0.10* | 4.1.10"° 1.9.10"°| 1.3.10"°| 9.1.10* 7.5.10"
lutetium
Lu-169 M | 0.005 2.3.10°| 5.0.10* | 1.8.10°| 9.5.10%| 6.3.10'°| 4.4.10'°| 3.5.10%
S | 0.005 2.4.10°| 5.0.10* | 1.9.10°| 1.0.1¢°| 6.7.10'°| 4.8.10'°| 3.8.10%
Lu-170 M | 0.005 4.3.10°| 5.010" | 3.4.10°| 1.8.10°| 1.2.10°| 7.8.10%° 6.3.10%
S | 0.005 45.10° 5.010° | 35.10°| 1.8.10°| 1.2.10°| 8.2.10° 6.6.10%
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Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
Lu-171 M | 0.005 5.0.10°| 5.0.10* | 3.7.10°| 2.1.10°| 1.2.10°| 9.8.10"| 8.0.10%
S | 0.005 4.7.10°| 5.0.10* | 3.9.10°| 2.0.10°| 1.4.10°| 1.1.10°| 8.8.10%
Lu-172 M | 0.005 8.7.10°| 5.0.10° | 6.7.10°| 3.8.10°| 2.6.10°| 1.8.10°| 1.4.10°
S | 0.005 9.3.10°| 5.0.10° | 7.1.10°| 4.0.10°| 2.8.10°| 2.0.10°| 1.6.10°
Lu-173 M | 0.005 1.0.10°| 5.0.10 | 8.5.10°| 5.1.10°| 3.2.10°| 25.10°| 2.2.10°
S | 0.005 1.0.10°| 5.0.10° | 8.7.10°| 5.4.10°| 3.6.10°| 2.9.10°| 2.4.10°
Lu-174 M | 0.005 1.7.10°| 5.0.10 | 1.5.10%| 9.1.10°| 5.8.10°| 4.7.10°| 4.2.10°
S | 0.005 1.6.10°| 5.0.10" | 1.4.10%| 8.9.10°| 5.9.10°| 4.9.10°| 4.2.10°
Lu-174m M | 0.005 1.9.10°| 5.0.10" | 1.4.10%| 8.6.10°| 5.4.10°| 4.3.10°| 3.7.10°
S | 0.005 2.0.10°| 5.0.10* | 1.5.1¢% 9.2.10°| 6.1.10°| 5.0.10°| 4.2.10°
Lu-176 M | 0.005 1.8.10’| 5.010* | 1.7.10°| 1.1.10°| 7.8.10°| 7.1.10%| 7.0.10°
S | 0.005 1.5.10’| 5.0.10" | 1.4.10"| 9.4.10%| 6.5.10°| 5.9.10°| 5.6.10°
Lu-176m M | 0.005| 8.9.10 5.0.10* | 5.9.10'° 2.8.10'° 1.9.10°| 1.2.10"°| 1.1.10%
S | 0.005| 9.3.10" 5.0.10° | 6.2.10"°| 3.0.10"°| 2.0.10°| 1.2.10%°| 1.2.10%
Lu-177 M | 0.005 5.3.10°| 5.0.10° | 3.8.10°| 2.2.10°| 1.6.10°| 1.4.10°| 1.1.10°
S | 0.005 57.10°| 5.0.10° | 4.1.10°| 2.4.10°| 1.7.10°| 15.10°| 1.2.10°
Lu-177m M | 0.005 5.8.10°| 5.0.10° | 4.6.10°%| 2.8.1¢%| 1.9.10%| 1.6.10%| 1.3.10°
S | 0.005 6.5.10%| 5.0.10" | 5.3.1¢%| 3.2.10° 2.3.10° 2.0.10°| 1.6.10°
Lu-178 M | 0.005| 2.3.10° 5.0.10* | 1.5.10" 6.6.10"| 4.3.10"| 2.9.10"| 2.4.10"
S | 0.005| 24.10° 5.0.10* | 1.5.10° 6.9.10"| 4.5.10""| 3.0.10"| 2.6.10"
Lu-178m M | 0.005| 2.6.10° 5.0.10* | 1.8.10'° 8.3.10"| 5.6.10"| 3.8.10"| 3.2.10"
S | 0.005| 2.7.10° 5.0.10° | 1.9.10°| 8.7.10"| 5.8.10""| 4.0.10*| 3.3.10"
Lu-179 M | 0.005| 9.9.10° 5.0.10* | 6.5.10'° 3.0.10'°| 2.0.10*°| 1.2.10"°| 1.1.10%
S | 0.005 1.0.10°| 5.0.10" | 6.8.10'°| 3.2.10'°| 2.1.10'°| 1.3.10°| 1.2.10%
hafnium
Hf-170 F 0.02 1.410°| 0.002 | 1.1.10°| 5.4.10"°| 3.4.10'°| 2.0.10°| 1.6.10%
M | 0.02 2.2.10°| 0.002 | 1.7.10°| 8.7.10%| 5.8.10"°| 3.9.10| 3.2.10%
Hf-172 F 0.02 1.5.10°| 0.002 | 1.3.10°| 7.8.10%| 4.9.10°| 3.5.10% 3.2.10°
M | 0.02 8.1.10°| 0.002 | 6.9.1¢%| 4.3.1¢%| 2.8.10%| 2.3.10%| 2.0.10°
Hf-173 F 0.02 6.6.10'°| 0.002 | 5.0.10%| 2.5.10 1.5.10°| 8.9.10"| 7.4.10"
M 0.02 1.1.10°| 0.002 | 8.2.10%| 4.3.10'° 2.9.10'°| 2.0.10*°| 1.6.10%
Hf-175 F 0.02 5.4.10°| 0.002 | 4.0.10°| 2.1.10°| 1.3.10°| 8.5.10° 7.2.10%
M 0.02 5.8.10°| 0.002 | 45.10°| 2.6.10°| 1.8.10°| 1.4.10° 1.2.10°
Hf-177m F 0.02 3.9.10° 0.002 | 2.8.10%° 1.3.10%| 8.5.10' 5.2.10'| 4.4.10"
M | 0.02 6.5.10'°| 0.002 | 4.7.10%| 2.3.10%| 1.5.10"°| 1.1.10"°| 9.0.10"
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Element ) g [sCi/"qu] f, hus [SV/BA]
Nuclide Age < 1 year y>e;r 1 year | 5years yéle?rs 15 years| adult
Hf-178m F | 0.02 6.2.10’'| 0.002 | 5.8.10"| 4.0.10"| 3.1.10"| 2.7.10"| 2.6.10
M | 0.02 2.6.10'| 0.002 | 2.4.10"| 1.7.10"| 1.3.10"| 1.2.10"| 1.2.10
Hf-179m F | 0.02 9.7.10°| 0.002 | 6.8.10°| 3.4.10° 21.10°| 1.210°| 1.1.10°
M | 0.02 1.7.10°| 0.002 | 1.3.1¢° 7.6.10°| 5.5.10°| 4.8.10°| 3.8.10°
Hf-180m F | 002 | 54.10° 0.002 | 41.10°| 2.0.10°| 1.3.10"°| 7.2.10"| 5.9.10"
M | 0.02 | 9.1.10° 0.002 | 6.8.10°| 3.6.10"| 2.4.10"| 1.7.10°| 1.3.10"
Hf-181 F | 0.02 1.3.10°| 0.002 | 9.6.10°| 4.8.10°| 2.8.10°| 1.7.10°| 1.4.10°
M | 0.02 2.2.10°| 0.002 | 1.7.10°| 9.9.10°| 7.1.10°| 6.3.10°| 5.0.10°
Hf-182 F | 0.02 6.5.10'| 0.002 | 6.2.10"| 4.4.10"| 3.6.10"| 3.1.10"| 3.1.10
M | 0.02 2410 0.002 | 23.10"| 1.7107| 1.3.10"| 1.3.10"| 1.3.10
Hf-182m F | 002 | 1.9.10° 0.002 | 1.4.10°| 6.6.10"| 4.2.10"| 2.6.10"| 2.1.10"
M | 0.02 | 3210° 0.002 | 2.3.10° 1.2.10" 7.8.10"| 5.6.10"| 4.6.10"
Hf-183 F | 002 | 2510° 0.002 | 1.7.10°| 7.9.10"| 4.9.10"| 2.8.10" 2.4.10"
M | 0.02 | 4.4.10° 0002 | 3.0.10° 1.5.10"| 9.8.10"| 7.0.10"| 5.7.10"
Hf-184 F | 0.02 1.4.10°/ 0.002 | 9.6.10"| 4.3.10"| 2.7.10"°| 1.4.10"°| 1.2.10°
M | 0.02 2.6.10°| 0.002 | 1.8.10°| 8.9.10"| 5.9.10"°| 4.0.10"°| 3.3.10"
tantalum
Ta172 M | 001 | 28.10% 0.001 | 1.9.10° 9.3.10"| 6.0.10"| 4.0.10"| 3.3.10"
S | 001 | 29.10° 0.001 | 2.0.10°| 9.8.10"| 6.3.10"| 4.2.10"| 3.5.10"
Ta173 M | 0.01 | 88.10" 0.001 | 6.2.10"| 3.0.10"| 2.0.10"| 1.3.10°| 1.1.10%
S | 001 | 9.210"| 0.001 | 6.5.10" 3.2.10"| 2.1.10"°| 1.4.10°| 1.1.10"
Ta-174 M | 001 | 3210° 0001 | 2.210° 1.1.10° 7.1.10" 5.0.10"| 4.1.10"
S | 001 | 34.10° 0.001 | 2.3.10" 1.1.10°| 7.5.10"| 5.3.10"| 4.3.10"
Ta175 M | 001 | 9.1.10% 0.001 | 7.0.10°| 3.7.10"| 2.4.10" 1.5.10°| 1.2.10%
S | 001 | 9510° 0.001 | 7.3.10°| 3.8.10°| 2.5.10°| 1.6.10"°| 1.3.10"
Ta176 M | 0.01 1.4.10°/ 0.001 | 1.1.10°| 5.7.10"| 3.7.10"°| 2.4.10"°| 1.9.10"
S | 0.01 1.4.10°/ 0.001 | 1.1.10°| 5.9.10"| 3.8.10"°| 2.5.10"°| 2.0.10"
Ta177 M | 001 | 65.10° 0.001 | 4.7.10°| 25.10° 1510 1.2.10°| 9.6.10"
S | 001 | 6.9.10" 0.001 | 5.0.10° 2.7.10"| 1.7.10"°| 1.3.10"°| 1.1.10%
Ta-178m M | 001 | 4.4.10° 0001 | 3.3.10° 1.7.10"° 1.1.10 8.0.10"| 6.5.10"
S | 001 | 4.6.10° 0.001 | 3.4.10| 1.8.10"| 1.2.10"°| 8.5.10"| 6.8.10"
Ta179 M | 0.01 1.2.10°| 0.001 | 9.6.10"| 55.10"°| 3.5.10"°| 2.6.10"°| 2.2.10"
S | 0.01 2.4.10°| 0.001 | 2.1.10°| 1.3.10°| 8.3.10"°| 6.4.10"°| 5.6.10"
Ta180 M | 0.01 3.1.10"°| 0.001 | 22.10%| 1.1.10"°| 7.4.10"| 4.8.10"| 4.4.10"
S | 001 | 3310 0001 | 2.3.10° 1.2.10" 7.9.10"| 5.2.10"| 4.2.10"
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Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
Ta182 M | 0.01 3.2.10°| 0.001 | 2.6.1¢% 1.5.10% 1.1.10%| 9.5.10°| 7.6.10°
S | o0.01 4.2.10% 0.001 | 3.4.10°| 2.1.10°| 15.10% 1.3.10% 1.0.1C°
Ta182m M | 0.01 1.6.10°| 0.001 | 1.1.10°| 4.9.10'| 3.4.10'| 2.4.10'| 2.0.10"
S | o0.01 1.6.10°| 0.001 | 1.1.10"°| 5.2.10'| 3.6.10'| 2.5.10' 2.1.10"
Ta183 M | 0.01 1.0.10°| 0.001 | 7.4.10°| 4.1.10°| 2.9.10°| 2.4.10°| 1.9.10°
S | o0.01 1.110% 0.001 | 8.0.10°| 4.5.10°| 3.2.10°| 2.7.10°| 2.1.10°
Ta184 M | 0.01 3.2.10°| 0.001 | 2.3.10°| 1.1.10°| 7.5.10°| 5.0.10°| 4.1.10%
S | o0.01 3.4.10°| 0.001 | 2.4.10°| 1.2.10°| 7.9.10°| 5.4.10°| 4.3.10%
Ta185 M | 0.01 3.8.10"°| 0.001 | 2.5.10%°| 1.2.10%°| 7.7.10"| 5.4.10"| 4.5.10"
S | 0.01 4.0.10"°| 0.001 | 2.6.10"°| 1.2.10"| 8.2.10"| 5.7.10"| 4.8.10"
Ta186 M | 0.01 1.6.10°| 0.001 | 1.1.10"°| 4.8.10'| 3.1.10'| 2.0.10'| 1.7.10%"
S | 0.01 1.6.10°| 0.001 | 1.1.10"°| 5.0.10%| 3.2.10'| 2.1.10'| 1.810%
wolfram
W-176 F 0.6 3.3.10° 0.3 2.7.10"° 1.4.10"°| 8.6.10"| 5.0.10"| 4.1.10"
W-177 F 0.6 2.0.10° 0.3 1.6.10%° 8.2.10"| 5.1.10"| 3.0.10"| 2.4.10"
W-178 F 0.6 7.2.10° 0.3 5.4.10° 2.5.10"° 1.6.10°| 8.7.10"| 7.2.10"
W-179 F 0.6 9.3.10% 0.3 6.8.10'%| 3.3.10'| 2.0.10™| 1.2.10%| 9.2.10%
W-181 F 0.6 2.5.10° 0.3 1.9.10° 9.2.10% 5.7.10" 3.2.10% 2.7.10%"
W-185 F 0.6 1.410° 0.3 1.0.10°| 4.4.10° 2.7.10° 1.4.10° 1.2.10%
W-187 F 0.6 2.0.10°| 0.3 15.10° 7.0.10"° 4.3.10° 2.3.10° 1.9.10%
W-188 F 0.6 7.1.10°| 0.3 5.0.10°| 2.2.10°| 1.3.10°| 6.8.10°| 5.7.10%
rhenium
Re177 F 1.0 9.4.10"| 0.8 6.7.10'!| 3.2.10'| 1.9.10" 1.2.10" 9.7.10%
M 1.0 1.1.10° 0.8 7.9.10"| 3.9.10%| 2.5.10% 1.7.10% 1.4.10"
Re178 F 1.0 9.9.10"| 08 6.8.10"| 3.1.10%| 1.9.10"Y 1.2.10'% 1.0.10"
M 1.0 1.3.10° 08 8.5.10"| 3.9.10"| 2.6.10 1.7.10'| 1.4.10"
Re-181 F 1.0 2.0.10°| 0.8 1.410° 6.7.10"° 3.8.10°| 2.3.10° 1.8.10%
M 1.0 2.1.10°| 0.8 1.5.10°| 7.4.10"° 4.6.10° 3.1.10°| 2.5.10%
Re-182 F 1.0 6.5.10°| 0.8 4.7.10°| 2.2.10°| 1.3.10°| 8.0.10°| 6.4.10%
M 1.0 8.7.10° 0.8 6.3.10°| 3.4.10°| 2.2.10°| 15.10°] 1.2.10°
Re-182m F 1.0 1.3.10°| 0.8 1.0.10°| 4.9.10°| 2.8.10'°| 1.7.10%| 1.4.10%
M 1.0 1.4.10°| 0.8 1.1.10°| 5.7.10°| 3.6.10'°| 2.5.10%°| 2.0.10%
Re-184 F 1.0 4.1.10°| 0.8 2.9.10°| 1.4.10°| 8.6.10'°| 5.4.10'°| 4.4.10%
M 1.0 9.1.10°| 0.8 6.8.10°| 4.0.10°| 2.8.10°| 2.4.10° 1.9.10°
Re-184m F 1.0 6.6.10°| 0.8 4.6.10°| 2.0.10°| 1.2.10°| 7.3.10"°| 5.9.10Y




-198-

Element ) g [sCi/"qu] f, hus [SV/BA]
Nuclide Age < 1 year y>e;r 1 year | 5years yéle?rs 15 years| adult
M 1.0 29.10°| 0.8 2.2.10°| 1.3.10°| 9.3.10°| 81.10°] 6.5.10°
Re-186 F 1.0 7.3.10°| 0.8 4.7.10°| 2.0.10°| 1.1.10°| 6.6.10"°| 5.2.10"
M 1.0 8.7.10°| 0.8 5.7.10°| 2.8.10°| 1.8.10°| 1.4.10° 1.1.10
Re-186m F 1.0 1.2.10°| 0.8 7.0.10°| 2.9.10°| 1.7.10°| 1.0.10°| 8.3.10°
M 1.0 5.9.10°| 0.8 4.6.10° 2.7.10° 1.810¢° 1.4.10° 1.2.10°
Re-187 F 1.0 2.6.10"| 0.8 1.6.10"| 6.8.10%| 3.8.10"%| 2.3.10"| 1.8.10"
M 1.0 5.7.10"| 0.8 4.110"| 2.0.10"| 1.2.10"| 7.5.10%| 6.3.10%
Re-188 F 1.0 6.5.10°| 0.8 4.4.10°| 1.9.10°| 1.0.10°| 6.1.10"°| 4.6.10"
M 1.0 6.0.10°| 0.8 4.0.10°| 1.8.10°| 1.0.10°| 6.8.10'"°| 5.4.10°
Re-188m F 1.0 1.4.10°| 0.8 9.1.10"| 4.0.10"| 2.1.10"| 1.3.10"| 1.0.10"
M 1.0 1.3.10°| 0.8 8.6.10'"| 4.0.10"| 2.7.10"| 1.6.10"| 1.3.10"
Re-189 F 1.0 3.7.10°| 0.8 25.10°| 1.1.10°| 5.8.10"°| 3.5.10"° 2.7.10"
M 1.0 3.9.10°| 0.8 2.6.10°| 1.2.10°| 7.6.10"°| 5.5.10'"°| 4.3.10
osmium
0s180 F | 002 7.1.10"| 0.01 | 5.3.10"| 2.6.10"| 1.6.10"| 1.0.10"| 8.2.10"
M | 002 | 1.1.10° o001 | 7.9.10" 3.9.10" 2510" 1.7.10"| 1.4.10"
S | 002 | 1.1.10° o001 | 8210" 4.1.10" 2.6.10"| 1.8.10" 1.5.10"
Os181 F | 002 | 3.010° 0.01 | 23.10° 1.1.10°| 7.0.10"| 4.1.10"| 3.3.10"
M | 002 | 45.10° 001 | 34.10° 1.810° 1.1.10° 7.6.10"| 6.2.10"
S | 002 | 47.10° 001 | 36.10° 1.8.10" 1.2.10°| 8.1.10"| 6.5.10"
0s182 F | 0.02 1.6.10°/ 0.01 1.2.10°| 6.0.10"| 3.7.10"| 2.1.10"| 1.7.10%
M | 0.02 25.10°| 0.01 1.9.10°| 1.0.10°| 6.6.10"| 45.10°| 3.6.10%
S | 0.02 2.6.10°| 0.01 2.0.10°| 1.0.10°| 6.9.10"°| 4.8.10"°| 3.8.10"
0Os185 F | 0.02 7.2.10°| 0.01 5.8.10°| 3.1.10°| 1.9.10°| 1.2.10°] 1.1.10°
M | 0.02 6.6.10°| 0.01 54.10°| 2.9.10°| 2.0.10°| 15.10° 1.3.10°
S | 0.02 7.0.10°| 0.01 5.8.10°| 3.6.10°| 2.4.10°| 1.9.10°/ 1.6.10°
0s189m F | 002 | 3810 0.01 | 28.10" 1.2.10"| 7.0.10"% 3.5.10% 25.10
M | 002 | 65.10" 001 | 4.1.10" 1.8.10" 1.1.10"| 6.0.10% 5.010%
S | 002 | 6810" 001 | 43.10" 1.9.10"| 1.2.10"| 6.3.10"% 5.3.10"
0s191 F | 0.02 2.8.10°| 0.01 1.9.10°| 8.5.10"| 5.3.10"| 3.0.10°| 2.5.10%
M | 0.02 8.0.10°| 0.01 5.8.10°| 3.4.10°| 2.4.10°| 2.0.10°| 1.7.10°
S | 0.02 9.0.10°| 0.01 6.5.10°| 3.9.10°| 2.7.10°| 2.3.10°| 1.9.10°
0s191m F | 0.02 3.0.10°| 0.01 | 2.0.10"| 8.8.10"| 5.4.10"| 2.9.10"| 2.4.10"
M | 0.02 7.8.10°| 0.01 | 5.4.10"| 3.1.10"°| 2.1.10"°| 1.7.10"°| 1.4.10"
S | 002 | 8510 001 | 6.0.10° 3.4.10" 2.4.10°| 2.0.10°| 1.6.10"




-199-

Element ) g [sCi/"qu] f, hus [SV/BA]
Nuclide Age < 1 year y>e;r 1 year | 5years yéle?rs 15 years| adult
0s193 F | 0.02 1.9.10°/ 0.01 1.2.10°| 5.2.10"| 3.2.10°| 1.8.10°| 1.6.10"
M | 0.02 3.8.10°| 0.01 2.6.10°| 1.3.10°| 8.4.10"°| 5.9.10"°| 4.8.10"
S | 0.02 4.0.10°| 0.01 2.7.10°| 1.3.10°| 9.0.10"°| 6.4.10"°| 5.2.10"
Os194 F | 0.02 8.7.10°| 0.1 6.8.10°| 3.4.10°| 2.1.10°| 1.3.10°] 1.1.10°
M | 0.02 9.9.10°| 0.01 8.3.10°| 4.8.10°| 3.1.10°| 24.10°] 2.1.10°
S | 0.02 2.6.10'| 0.01 24.10'| 1.6.10| 1.1.10°| 88.10°] 8.5.10°
iridium
Ir-182 F | 002 | 1.4.10° 0.01 | 98.10" 45.10% 2.810" 1.7.10"| 1.4.10"
M | 002 | 21.10° 001 | 1.4.10° 6.7.10"| 4.3.10"| 28.10"| 2.3.10"
S | 002 | 2210° 001 | 1510 6.9.10"| 4.4.10"| 29.10"| 2.4.10"
Ir-184 F | 002 | 5.7.10° 0.01 | 44.10° 2.1.10°| 1.3.10°| 7.6.10"| 6.2.10"
M | 0.02 | 86.10° 001 | 6.4.10° 3.2.10" 2.1.10"° 1.4.10°| 1.1.10°
S | 0.02 | 89.10° 001 | 6.6.10° 3.4.10°| 2.2.10°| 1.4.10° 1.2.10"
Ir-185 F | 002 | 8.0.10° 0.01 | 6.1.10° 2.9.10°| 1.8.10°| 1.0.10"°| 8.2.10"
M | 0.02 1.3.10°/ 0.01 | 9.7.10"] 4.9.10"| 3.2.10"°| 2.2.10"°| 1.8.10"
S | 0.02 1.4.10°| 0.01 1.0.10°| 5.2.10"| 3.4.10°| 2.3.10°| 1.9.10"
Ir-186 F | 0.02 15.10°/ 0.01 1.2.10°| 5.9.10°| 3.6.10"°| 2.1.10°| 1.7.10"
M | 0.02 2.2.10°| 0.01 1.7.10°| 8.8.10"| 5.8.10"| 3.8.10°| 3.1.10%
S | 0.02 2.3.10°| 0.01 1.8.10°| 9.2.10"| 6.0.10"| 4.0.10°| 3.2.10%
Ir-186m F | 002 | 21.10° 0.01 | 1.6.10°| 7.7.10"| 4.8.10"| 2.8.10"| 2.3.10"
M | 002 | 33.10° 001 | 24.10° 1.2.10° 7.7.10" 5.1.10" 4.2.10"
S | 002 | 34.10° 001 | 2510 1.210°| 8.1.10"| 5.4.10" 4.4.10"
Ir-187 F | 002 | 36.10° 0.01 | 28.10° 1.4.10°| 8.2.10"| 4.6.10"| 3.7.10"
M | 0.02 | 58.10° 001 | 4.3.10° 2210 1.4.10° 9.210" 7.4.10"
S | 002 | 6.010° 001 | 4510 2.3.10°| 1510 9.7.10"| 7.9.10"
Ir-188 F | 0.02 2.0.10°| 0.01 1.6.10°| 8.0.10"| 5.0.10"| 2.9.10°| 2.4.10%
M | 0.02 2.7.10°| 0.01 2.1.10°| 1.1.10°| 7.5.10"°| 5.0.10"| 4.0.10"
S | 0.02 2.8.10°| 0.01 2.2.10°| 1.2.10°| 7.8.10"°| 5.2.10"| 4.2.10"
Ir-189 F | 0.02 1.2.10°/ 0.01 | 8.2.10"| 3.8.10"| 2.4.10"°| 1.3.10"°| 1.1.10"
M | 0.02 2.7.10°| 0.01 1.9.10°| 1.1.10°| 7.7.10°| 6.4.10°| 5.2.10%
S | 0.02 3.0.10°| 0.01 2.2.10°| 1.3.10°| 8.7.10"| 7.3.10"°| 6.0.10%
Ir-190 F | 0.02 6.2.10°| 0.01 47.10°| 24.10°| 1510°| 9.1.10° 7.7.10"
M | 0.02 1.1.1¢%| 0.01 8.6.10°| 4.4.10°| 3.1.10°| 2.7.10°| 2.1.10°
S | 0.02 1.1.1¢%| 0.01 9.4.10°| 4.8.10°| 35.10°| 3.0.10°| 2.4.10°
Irx190m¢g F | 002 | 4210° 001 | 34.10° 1.7.10° 1.0.10° 6.0.10"| 4.9.10"




- 200-

Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
M | 002 6.0.10'°| 0.01 | 4.7.10°| 2.4.10°| 1.5.10"°| 9.9.10"| 7.9.10"
S | 0.02 6.2.10'°| 0.01 | 4.8.10%°| 2.5.10 1.6.10"°| 1.0.10"| 8.3.10"
Ir-190m F 0.02 3.2.10"% 0.01 | 2.4.10% 1.2.10%| 7.2.10% 4.3.10%| 3.6.10%
M | 0.02 5.7.10'% 0.01 | 4.2.10%| 2.0.10"| 1.4.10"| 1.2.10"| 9.3.10%
S | 0.02 5.5.10"| 0.01 | 4.5.10%| 2.2.10"| 1.6.10" 1.3.10"| 1.0.10"
Ir-192 F 0.02 1.5.10°| 0.01 1.1.10°| 5.7.10°| 3.3.10°| 2.1.10°, 1.8.10°
M | 0.02 2.3.10°| 0.01 1.8.10°| 1.1.10°| 7.6.10°| 6.4.10° 5.2.10°
S | 0.02 2.8.10°| 0.01 2.2.10°| 1.3.10°| 95.10°| 8.1.10°| 6.6.10°
Ir-192m F 0.02 2.7.10°| 0.01 2.3.10°| 1.4.10°| 8.2.10°| 5.4.10°| 4.8.10°
M | 0.02 2.3.10°| 0.01 2.1.10°| 1.3.10°| 8.4.10°| 6.6.10°| 5.8.10°
S | 0.02 9.2.10°| 0.01 9.1.10°| 6.5.10°| 4.510% 4.0.10°] 3.9.10°
Ir-193m F 0.02 1.2.10° 0.01 | 8.4.10°| 3.7.10'° 2.2.10'°| 1.2.10° 1.0.10%
M | 0.02 4.8.10°| 0.01 3.5.10°| 2.1.10°| 15.10°| 1.4.10°| 1.1.10°
S | 0.02 5.4.10°| 0.01 4.0.10°| 2.4.10°| 1.8.10°| 1.6.10°| 1.3.10°
Ir-194 F 0.02 2.9.10°| 0.01 1.9.10°| 8.1.10"° 4.9.10°| 2.5.10° 2.1.10%
M | 0.02 5.3.10°| 0.01 3.5.10°| 1.6.10°| 1.0.10°| 6.3.10°| 5.2.10%
S | 0.02 55.10°| 0.01 3.7.10°| 1.7.10°| 1.1.10°| 6.7.10° 5.6.10%
Ir-194m F 0.02 3.4.10°| 0.01 2.7.10°| 1.4.10°| 95.10°| 6.210°] 5.4.10°
M | 0.02 3.9.10°| 0.01 3.2.10°| 1.9.10°| 1.3.10°| 1.1.10°] 9.0.10°
S | 0.02 5.0.10°| 0.01 42108 26.10% 1.8.10° 15.10% 1.3.10°
Ir-195 F 0.02 2.9.10° 0.01 | 1.9.10 8.1.10"| 5.1.10" 2.9.10"| 2.4.10"
M | 0.02 54.10° 0.01 | 3.6.10° 1.7.10| 1.1.10"°| 8.1.10"| 6.7.10"
S | 0.02 57.10°| 0.01 | 3.8.10% 1.8.10%| 1.2.10"°| 8.7.10%| 7.1.10“
Ir-195m F 0.02 6.9.10'°| 0.01 | 4.8.10% 2.1.10%| 1.3.10"°| 7.2.10"| 6.0.10"
M | 0.02 1.2.10° 0.01 | 8.6.10° 4.2.10°| 2.7.10%°| 1.9.10"°| 1.6.10%
S | 0.02 1.3.10° 0.01 | 9.0.10°| 4.4.10"°| 2.9.10'°| 2.0.10°| 1.7.10%
platinum
Pt186 F 0.02 3.0.10° 0.01 | 2.4.10% 1.2.10° 7.2.10" 4.1.10"| 3.3.10"
P+188 F 0.02 3.6.10°| 0.01 2.7.10°| 1.3.10°| 8.4.10° 5.0.10°| 4.2.10%
Pt189 F 0.02 3.8.10° 0.01 | 2.9.10° 1.4.10° 8.4.10" 4.7.10"| 3.8.10"
Pt+191 F 0.02 1.1.10°| 0.01 | 7.9.10% 3.7.10° 2.3.10'° 1.3.10%° 1.1.10%
Pt+193 F 0.02 2.2.10° o0.01 1.6.10%°| 7.2.10% 4.3.10" 25.10% 2.1.10%
Pt+193m F 0.02 1.6.10°| 0.01 1.0.10°| 4.5.10° 2.7.10'°| 1.4.10%° 1.2.10%
Pt+195m F 0.02 2.2.10°| 0.01 1.5.10°| 6.4.10° 3.9.10'°| 2.1.10%°| 1.8.10%
Pt197 F 0.02 1.1.10° 0.01 | 7.3.10°°| 3.1.10"°| 1.9.10'°| 1.0.10°| 8.5.10"




-201-

Element ) g [sCi/"qu] f, hus [SV/BA]
Nuclide Age < 1 year - 1 year | 5years — 15 years| adult
year years
Pt197m F | 002 | 2810° 0.01 | 1.8.10° 7.9.10"| 4.9.10"| 2.8.10"| 2.4.10"
Pt199 F | 002 | 1.3.10° 0.01 | 83.10" 3.6.10"| 2.3.10"| 1.4.10"| 1.2.10"
Pt200 F | 0.02 2.6.10°| 0.01 1.7.10°| 7.2.10°| 5.1.10°| 2.6.10°| 2.2.10"
gold
Au-193 F 0.2 3.710°| 0.1 2.8.10"| 1.3.10"| 7.9.10"| 4.3.10"| 3.6.10"
M 0.2 7.5.10° 0.1 5.6.10"°| 2.8.10"°| 1.9.10"| 1.4.10°| 1.1.10"
S 0.2 7.9.10° 0.1 5.9.10°| 3.0.10"°| 2.0.10"°| 1.5.10°| 1.2.10"
Au-194 F 0.2 1.2.10° 0.1 9.6.10"| 4.9.10°| 3.0.10"°| 1.8.10°| 1.4.10"
M 0.2 1.7.10°, 0.1 1.4.10°| 7.1.10°| 4.6.10°| 2.9.10°| 2.3.10"
S 0.2 1.7.10°, 0.1 1.4.10°| 7.3.10°| 4.7.10°| 3.0.10°| 2.4.10"
Au-195 F 0.2 7.210° 0.1 5.3.10"| 2.5.10"| 1.5.10"| 8.1.10"| 6.6.10"
M 0.2 5.2.10°| 0.1 41.10°| 2.4.10°| 1.6.10| 14.10| 1.1.10
S 0.2 8.1.10°| 0.1 6.6.10°| 3.9.10°| 2.6.10°| 21.10°| 1.7.10°
Au-198 F 0.2 2410 01 1.7.10°| 7.6.10"°| 4.7.10°| 25.10°| 2.1.10"
M 0.2 5.0.10°| 0.1 41.10°| 1.9.10°| 1.3.10°| 9.7.10"° 7.810%
S 0.2 54.10°| 0.1 44.10°| 2.010°| 1.4.10°| 1.1.10°| 8.6.10°
Au-198m F 0.2 3.3.10°| 0.1 24.10°| 1.1.10°| 6.9.10"°| 3.7.10"°| 3.2.10"
M 0.2 8.7.10°| 0.1 6.5.10°| 3.6.10°| 2.6.10°| 22.10°] 1.8.10°
S 0.2 9.510°| 0.1 7.1.10°| 4.0.10°| 29.10°| 25.10°] 2.0.10°
Au-199 F 0.2 1.1.10° 01 7.9.10°| 3.5.10° 2.2.10" 1.1.10°| 9.8.10"
M 0.2 3.4.10° 01 25.10°| 1.4.10°| 1.0.10°| 9.0.10"| 7.1.10°
S 0.2 3.8.10°| 0.1 2.8.10°| 1.6.10°| 1.2.10°| 1.0.10°| 7.9.10°
Au-200 F 0.2 1910 0.1 1.2.10°| 5.2.10"| 3.2.10"| 1.9.10" 1.6.10"
M 0.2 3.210° 01 2.1.10"| 9.3.10"| 6.0.10"| 4.0.10"| 3.3.10"
S 0.2 3.4.10° 01 2.1.10°| 9.8.10"| 6.3.10"| 4.2.10"| 3.5.10"
Au-200m F 0.2 27.10° 01 2.1.10°| 1.0.10°| 6.4.10"°| 3.6.10"°| 2.9.10"
M 0.2 4810°| 0.1 3.7.10°| 1.9.10°| 1.2.10°| 8.4.10"| 6.8.10"
S 0.2 5.1.10°| 0.1 3.9.10°| 2.0.10°| 1.3.10°| 8.9.10" 7.2.10"
Au-201 F 0.2 9.0.10"| 0.1 5.7.10"| 2.5.10"| 1.6.10"| 1.0.10"| 8.7.10%
M 0.2 15.10°| 0.1 9.6.10"| 4.3.10"| 2.9.10"| 2.0.10"| 1.7.10"
S 0.2 1.5.10° 0.1 1.0.10"| 45.10"| 3.0.10"| 2.1.10"| 1.7.10"
mercury
Hg-193org. | F 0.8 2.2.10° 0.4 1.8.10"| 8.2.10"| 5.0.10"| 2.9.10"| 2.4.10"
Hg-193 anorg.| F | 0.04 | 2.7.10"° 0.02 | 2.0.10°| 8.9.10"| 5.5.10"| 3.1.10"| 2.6.10"
M | 004 | 53.10° 002 | 3810° 1.9.10° 1.3.10° 9.2.10" 7.5.10"




-202-

Element ) g [sCi/"qu] f, hus [SV/BA]
Nuclide Age < 1 year - 1 year | 5years — 15 years| adult
year years
Hg-193morg.| F 0.8 8.4.10°| 0.4 7.6.10"°| 3.7.10"| 2.2.10"°| 1.3.10"°| 1.0.10"
Hg-193manorg F | 0.04 1.1.10°| 0.02 | 8510% 4.1.10"°| 2.5.10"°| 1.4.10"| 1.1.10%
M | 0.04 1.9.10°/ 0.02 1.4.10°| 7.2.10°| 4.7.10°| 3.2.10°| 2.6.10"
Hg-194org. | F 0.8 49.10°| 0.4 3.7.10°| 2.4.10% 1.9.10°] 15.10°] 1.4.10°
Hg-194 anorg.| F | 0.04 3.2.10°| 0.02 2.9.10°| 2.0.10% 1.6.10°] 1.4.10°] 1.3.10°
M | 0.04 2.1.10°| 0.02 1.9.10°| 1.3.10°| 1.0.10°] 89.10°/ 8.3.10°
Hg-1950rg. | F 0.8 2.0.10°| 04 1.8.10°| 8.5.10"| 5.1.10"| 2.8.10"| 2.3.10"
Hg-195anorg.| F | 0.04 | 2.7.10"°| 0.02 | 2.0.10"| 9.5.10"| 5.7.10"| 3.1.10"| 2.5.10"
M | 0.04 | 53.10° 002 | 3.9.10° 2.0.10"° 1.3.10° 9.0.10"| 7.3.10"
Hg-195morg.| F 0.8 1.1.10°| 04 9.7.10°| 4.4.10"| 2.7.10°| 1.4.10"| 1.2.10"
Hg-195manorg F | 0.04 1.6.10°| 0.02 1.1.10°| 5.1.10"| 3.1.10"°| 1.7.10"°| 1.4.10"
M | 0.04 3.7.10°| 0.02 2.6.10°| 1.4.10°| 8.5.10"° 6.7.10"°| 5.3.10"
Hg-197org. | F 0.8 4.7.10° 0.4 4.0.10"° 1.8.10"°| 1.1.10"°| 5.8.10" 4.7.10"
Hg-197 anorg.| F | 0.04 | 6.8.10"°| 0.02 | 4.7.10°| 2.1.10"°| 1.3.10"| 6.8.10"| 5.6.10"
M | 0.04 1.7.10°| 0.02 12.10°| 6.6.10"| 4.6.10"°| 3.8.10°| 3.0.10"
Hg-197morg.| F 0.8 9.3.10°| 04 7.8.10°| 3.4.10"| 2.1.10°| 1.1.10"| 9.6.10"
Hg-197manorg F | 0.04 1.4.10°| 0.02 | 9.3.10" 4.0.10°| 2.5.10"°| 1.3.10" 1.1.10%
M | 0.04 3.5.10°| 0.02 25.10°| 1.1.10°| 8.2.10" 6.7.10"°| 5.3.10"
Hg-199morg.| F 0.8 1.4.10°| 04 9.6.10"| 4.2.10'| 2.7.10"| 1.7.10"| 1.5.10"
Hg-199manorg F | 0.04 1.4.10°| 0.02 | 9.6.10"| 4.2.10"| 2.7.10"| 1.7.10"| 1.5.10"
M | 004 | 25.10° 002 | 1.7.10° 7.9.10" 54.10" 3.8.10"| 3.2.10"
Hg-203org. | F 0.8 5.7.10°| 0.4 3.7.10°| 1.7.10°| 1.1.10°| 6.6.10"| 5.6.10"
Hg-203 anorg.| F | 0.04 4210°| 0.02 2.9.10°| 1.4.10°| 9.0.10"°| 5.5.10"° 4.6.10"
M | 0.04 1.0.10°| 0.02 7.9.10°| 4.7.10°| 3.4.10°| 3.0.10°| 24.10
thallium
TI-194 F 1.0 3.6.10" 1.0 3.0.10"| 1.5.10"| 9.2.10"| 55.10%| 4.4.10%
TI-194m F 1.0 1.7.10°| 1.0 1.2.10°| 6.1.10"| 3.8.10"| 2.3.10"| 1.9.10"
TI-195 F 1.0 1.3.10°| 1.0 1.0.10°| 5.3.10"| 3.2.10"| 1.9.10"| 1.5.10"
TI-197 F 1.0 1.3.10°| 1.0 9.7.10"| 4.7.10"| 2.9.10"| 1.7.10"| 1.4.10"
TI-198 F 1.0 4.7.10° 1.0 4.0.10° 2.1.10"| 1.3.10"°| 7.5.10"| 6.0.10"
TI-198m F 1.0 3.2.10° 1.0 2.5.10° 1.2.10° 7.5.10"| 4.5.10" 3.7.10"
TI-199 F 1.0 1.7.10"° 1.0 1.3.10"| 6.4.10"| 3.9.10"| 2.3.10"| 1.9.10"
TI-200 F 1.0 1.0.10°| 1.0 8.7.10'°| 4.6.10'"° 2.8.10°| 1.6.10"| 1.3.10"
TI-201 F 1.0 4510° 1.0 3.3.10"°| 1.5.10'"° 9.4.10"| 5.4.10"| 4.4.10"
TI-202 F 1.0 1.5.10°| 1.0 1.2.10°| 5.9.10"| 38.10"° 2.3.10°| 1.9.10%




- 203-

Element ) g [sCi/"qu] f, hus [SV/BA]
Nuclide Age < 1 year y>e;r 1 year | 5years yéle?rs 15 years| adult
TI-204 F 1.0 5.0.10°| 1.0 3.3.10°| 1.5.10°| 8.8.10"°| 4.7.10'"°| 3.9.10"
lead
Pb-195m F 0.6 1.3.10°| 0.4* | 1.0.10"| 4.9.10"| 3.1.10"| 1.9.10"| 1.6.10"
M 0.2 2.0.10° 0.1 1.5.10°| 7.1.10"| 4.6.10"| 3.1.10™ 25.10"
S | 002 | 21.10° 001 | 15.10° 7.4.10"| 4.8.10"| 3.2.10"| 2.7.10"
Pb-198 F 0.6 3.4.10° 0.4* | 2.9.10° 1.510° 8.9.10"| 5.2.10"| 4.3.10"
M 0.2 5.0.10°| 0.1 4.0.10°| 2.1.10"° 1.3.10"°| 8.3.10"| 6.6.10"
S | 002 | 54.10° 001 | 4210 2210° 1.4.10°| 8.7.10" 7.0.10"
Pb-199 F 0.6 1.9.10°| 0.4* | 1.6.10" 8.2.10"| 4.9.10"| 2.9.10"| 2.3.10"
M 0.2 2.8.10° 0.1 2.2.10°| 1.1.10°| 7.1.10"| 45.10"| 3.6.10"
S | 002 | 2910° 001 | 23.10° 1.2.10°| 7.4.10" 4.7.10" 3.7.10"
Pb-200 F 0.6 1.1.10°| 0.4* | 9.3.10" 4.6.10"| 2.8.10"°| 1.6.10'"°| 1.4.10°
M 0.2 2210 01 1.7.10°| 8.6.10"| 5.7.10"°| 4.1.10°| 3.3.10"
S | 0.02 2.4.10°| 0.01 1.8.10°| 9.2.10"| 6.2.10"°| 4.4.10°| 3.5.10"
Pb-201 F 0.6 4.8.10° 0.4+ | 4.1.10"| 2.0.10°| 1.2.10°| 7.1.10"| 6.0.10"
M 0.2 8.0.10°| 0.1 6.4.10"| 3.3.10"°| 2.1.10"| 1.4.10°| 1.1.10%
S | 002 | 88.10° 001 | 6.7.10° 3.5.10° 2.2.10°| 1.5.10° 1.2.10"
Pb-202 F 0.6 1.9.10°| 0.4* 1.3.10°| 8.9.10°| 1.3.10°| 1.8.10°] 1.1.1¢°
M 0.2 1.2.10°| 0.1 8.9.10°| 6.2.10°| 6.7.10°| 8.7.10°/ 6.3.10°
S | 0.02 2.8.10°| 0.01 2.8.10°| 2.0.10° 1.4.10°| 13.10° 1.2.10°
Pb-202m F 0.6 4.7.10° 0.4+ | 4.0.10° 2.1.10"| 1.3.10"°| 7.5.10"| 6.2.10"
M 0.2 6.9.10°| 0.1 5.6.10"°| 2.9.10"| 1.9.10"| 1.2.10°| 9.5.10"
S | 002 | 7310° 001 | 58.10° 3.0.10° 1.9.10°| 1.3.10° 1.0.10"
Pb-203 F 0.6 7.2.10° 0.4* | 58.10° 2.8.10"° 1.7.10"°| 9.9.10"| 8.5.10"
M 0.2 1.3.10° 0.1 1.0.10°| 5.410%| 3.6.10"| 25.10°| 2.0.10%
S | 0.02 15.10°/ 0.01 1.1.10°| 5.8.10"| 3.8.10"°| 2.8.10°| 2.2.10%
Pb-205 F 0.6 1.1.10°| 0.4* | 6.9.10" 4.0.10"| 4.1.10"°| 4.3.10"°| 3.3.10"
M 0.2 1.1.10° 01 7.7.10°| 4.3.10°| 3.2.10"| 2.9.10°| 2.5.10%
S | 0.02 2.9.10°| 0.01 2.7.10°| 1.7.10°| 1.1.10°| 9.2.10"| 8.5.10"
Pb-209 F 0.6 1.8.10°| 0.4* | 1.2.10"| 5.3.10"| 3.4.10"| 1.9.10"| 1.7.10"
M 0.2 4.0.10° 01 2.7.10"°| 1.3.10'"° 9.2.10"| 6.9.10"| 5.6.10"
S | 002 | 4.4.10° 001 | 29.10° 1.4.10° 99.10"| 7.5.10" 6.1.10"
Pb-210 F 0.6 4.7.10°| 0.4* 2.9.10°| 1.5.10°| 1.4.10°| 1.3.10°| 9.0.10
M 0.2 5.0.10°, 0.1 3.7.10°| 2.2.10°| 1.5.10°| 1.3.10° 1.1.10°
S | 0.02 1.8.10°| 0.01 1.8.10°| 1.1.10°| 7.2.10°| 5.9.10°| 5.6.10°




- 204-

Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
Pb211 F 0.6 2.5.10°| 0.4* 1.7.10°| 8.7.10°| 6.1.10°| 4.6.10°| 3.9.10°
M 0.2 6.2.10°| 0.1 4510% 25.10% 1.9.10° 1.4.10° 1.1.10°
S | 0.02 6.6.10°| 0.01 4.8.10%| 2.7.10%| 2.0.10°| 15.10% 1.2.10°
Pb212 F 0.6 1.9.10"| 0.4* 1.2.10’| 5.4.10°| 3.5.10° 2.0.10% 1.8.1C°
M 0.2 6.2.10'| 0.1 4.6.10'| 3.0.10'| 2.2.10°| 2.2.10'| 1.7.10
S | 0.02 6.7.10°'| 0.01 5.0.10'| 3.3.10°| 2.5.10°| 2.4.10| 1.9.10
Pb214 F 0.6 2.2.10°| 0.4* 15.10°| 6.9.10°| 4.8.10°/ 3.3.10°| 2.8.10°
M 0.2 6.4.10°| 0.1 46.10% 2.6.10%| 1.9.10°| 1.4.10° 1.4.10°
S | 0.02 6.9.10°| 0.01 5.0.10°| 2.8.10°| 2.1.10°| 15.10°] 1.5.10°
bismuth
Bi-200 F 0.1 1.9.10° 0.05 | 1.5.10° 7.4.10'| 4.5.10' 2.7.10'% 2.2.10"
M 0.1 2.5.10° 0.05 | 1.9.10°| 9.9.10"| 6.3.10"| 4.1.10"| 3.3.10"
Bi-201 F 0.1 4.0.10°| 0.05 | 3.1.10% 1.5.10" 9.3.10"| 5.4.10"| 4.4.10"
M 0.1 55.10°°| 0.05 | 4.1.10%°| 2.0.10%| 1.3.10"°| 8.3.10"| 6.6.10"
Bi-202 F 0.1 3.4.10° 0.05 | 2.8.10°| 1.5.10 9.0.10"| 5.3.10"| 4.3.10"
M 0.1 4.2.10° 0.05 | 3.4.10° 1.8.10" 1.1.10° 6.9.10"| 5.5.10"
Bi-203 F 0.1 1.5.10°| 0.05 1.2.10°| 6.4.10"° 4.0.10°| 2.3.10°| 1.9.10%
M 0.1 2.0.10°| 0.05 1.6.10°| 8.2.10"° 5.3.10° 3.3.10°| 2.6.10%
Bi-205 F 0.1 3.0.10°| 0.05 2.4.10°| 13.10°] 8.0.10"° 4.7.10'°| 3.8.10%
M 0.1 5.5.10°| 0.05 4.4.10°| 25.10°| 1.6.10°| 1.2.10°| 9.3.10Y
Bi-206 F 0.1 6.1.10°| 0.05 4.8.10°| 25.10°| 1.6.10°| 9.1.10°| 7.4.10Y
M 0.1 1.0.10°| 0.05 8.0.10°| 4.4.10°| 2.9.10°| 21.10°| 1.7.10°
Bi-207 F 0.1 4.3.10°| 0.05 3.3.10°| 1.7.10°| 1.0.10°| 6.0.10°| 4.9.10%
M 0.1 2.3.10°| 0.05 2.0.10°| 1.2.10°| 82.10°| 6.5.10°] 5.6.10°
Bi-210 F 0.1 1.1.10°| 0.05 6.9.10°| 3.2.10°| 2.1.10°| 1.3.10°| 1.1.10°
M 0.1 3.9.10' 0.05 3.0.10’| 1.9.10"| 1.3.10°| 1.1.10° 9.3.10°
Bi-210m F 0.1 4.1.10" 0.05 2.6.10°| 1.3.10°| 83.10°| 5.6.10°| 4.6.10°
M 0.1 1.5.1¢°| 0.05 1.1.10°| 7.0.10°| 4.8.10°| 4.1.10°| 3.4.1¢°
Bi-212 F 0.1 6.5.10°| 0.05 45108 2.1.10% 15.10° 1.010% 9.1.10°
M 0.1 1.6.10'| 0.05 1.1107| 6.0.10°| 4.4.10° 3.8.10° 3.1.1¢¢
Bi-213 F 0.1 7.7.10°| 0.05 5.3.10°| 25108 1.7.10° 1.2.10° 1.0.108
M 0.1 1.6.10'| 0.05 1.2.10'| 6.0.10%| 4.4.10°| 3.6.1C° 3.0.10°
Bi-214 F 0.1 5.0.10°| 0.05 35.10° 1.6.10% 1.1.10° 8.2.10° 7.1.10°
M 0.1 8.7.10°| 0.05 6.1.10°| 3.1.1C% 2.2.10° 1.7.10° 1.4.108




- 205-

Element ) g [sCi/"qu] f, hus [SV/BA]
Nuclide Age < 1 year y>e;r 1 year | 5years yéle?rs 15 years| adult
polonium
P0203 F 0.2 1.9.10°| 0.1 1.5.10°| 7.7.10"| 4.7.10"| 2.8.10"| 2.3.10"
M 0.2 2.7.10° 0.1 2.1.10°| 1.1.10°| 6.7.10"| 4.3.10"| 3.5.10"
S | 002 | 2810° 001 | 2210 1.1.10°| 7.0.10"| 4.5.10"| 3.6.10"
P0-205 F 0.2 26.10° 0.1 2.1.10°| 1.1.10°| 6.6.10"| 4.1.10"| 3.3.10"
M 0.2 4.0.10° 0.1 3.1.10°| 1.7.10"| 1.1.10"| 8.1.10"| 6.5.10"
S | 002 | 4.210° 001 | 3.210° 1.8.10° 1.2.10°| 85.10" 6.9.10"
Po-207 F 0.2 4.8.10° 0.1 4.0.10"°| 2.1.10"°| 1.3.10"°| 7.3.10"| 5.8.10"
M 0.2 6.2.10°| 0.1 5.1.10"| 2.6.10"| 1.6.10"°| 9.9.10"| 7.8.10"
S | 002 | 6.6.10° 001 | 53.10° 2.7.10°| 1.7.10°| 1.0.10"°| 8.2.10"
P0210 F 0.2 7.4.10° 01 4.810°| 2.210°| 1.3.10° 7.7.10'| 6.1.10
M 0.2 15.10° 0.1 1.1.10°| 6.7.10°| 4.6.10°| 4.0.10°/ 3.3.1¢°
S | 0.02 1.8.10°| 0.01 1.4.10°| 8.6.10°| 5.9.10°| 5.1.10°] 4.3.10°
astatine
At-207 F 1.0 24.10° 1.0 1.7.10°| 8.9.10"| 5.9.10"°| 4.0.10°| 3.3.10"
M 1.0 9.2.10°| 1.0 6.7.10°| 4.3.10°| 3.1.10°| 29.10°] 2.3.10°
At-211 F 1.0 1410 1.0 9.7.10°| 4.3.10°| 2.8.10°| 1.7.10°] 1.6.10°
M 1.0 5.2.10"| 1.0 3.7.10"| 1.9.10"| 1.4.10°| 1.3.10"| 1.1.10
francium
Fr-222 F 1.0 9.1.10°| 1.0 6.3.10°| 3.0.10°| 2.1.10°| 1.6.10°] 1.4.10°
Fr-223 F 1.0 1.1.10°| 1.0 7.3.10°| 3.2.10°| 1.9.10°| 1.0.10°| 8.9.10"
radium
Ra223 F 0.6 3.0.10°| 0.3% 1.0.10°| 4.9.10°| 4.0.10°| 3.3.10"| 1.2.10
M 0.2 2.8.10°| 01 2.1.10°| 1.3.10°| 9.9.10°| 9.4.10°| 7.4.10°
S | 0.02 3.2.10°| 0.01 24.10°| 1510°| 1.1.10°| 1.1.10°| 8.7.1¢°
Ra224 F 0.6 1.5.10°| 0.3* 6.0.10'| 2.9.10°| 2.2.10°| 1.7.10'| 7.5.10°
M 0.2 1.1.10°| 0.1 8.2.10°| 5.3.10°| 3.9.10°| 3.7.10°] 3.0.1C°
S | 0.02 1.2.10°| 0.01 9.2.10°| 5.9.10°| 4.4.10°| 4.210° 3.4.10°
Ra225 F 0.6 4.0.10°| 0.3* 1.2.10°| 5.6.10°| 4.6.10°| 3.8.10"| 1.3.10
M 0.2 2410’ 01 1.8.10°| 1.1.10°| 8.4.10°| 7.9.10°/ 6.3.1C°
S | 0.02 2.8.10°| 0.01 2.2.10°| 1.4.10°| 1.0.10°| 9.8.10°| 7.7.10°
Ra226 F 0.6 2.6.10°| 0.3* 9.4.10"| 55.10"| 7.2.10°| 1.3.10°| 3.6.10
M 0.2 1.5.10°| 0.1 1.1.10°| 7.0.10°| 4.9.10°| 45.10°| 3.5.10°
S | 0.02 3.4.10°| 0.01 2.9.10°| 1.9.10°| 1.2.10°| 1.0.10°| 9.5.10°
Ra227 F 0.6 1.5.10°| 0.3* 1.2.10°| 7.8.10"| 6.1.10°| 5.3.10°| 4.6.10%




- 206-

Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
M 0.2 8.0.10° 0.1 6.7.10"°| 4.4.10"°| 3.2.10"° 2.9.10"° 2.8.10%
S | 0.02 1.0.10°| 0.01 | 85.10° 4.4.10°| 2.9.10"°| 2.4.10°| 2.2.10%
Ra228 F 0.6 1.7.10°| 0.3* 57.10°| 3.1.10°| 3.6.10°| 4.6.10°| 9.0.10
M 0.2 1510°| 0.1 1.0.10°| 6.3.10°| 4.6.10°| 4.4.10°| 2.6.1C°
S | 0.02 4.9.10°| 0.01 4.8.10°| 3.2.10°| 2.0.10°| 1.6.10°| 1.6.10°
actinium
Ac-224 F | 0.005 1.3.10’| 5.0.10" | 8.9.10%| 4.7.10%| 3.1.10°| 1.4.10°| 1.1.10°
M | 0.005 42.10°| 5.0.10* | 3.2.10’| 2.0.10’| 1.5.10"| 1.4.10"| 1.1.10
S | 0.005 4.6.10'| 5.0.10* | 35.10"| 2.2.10"| 1.7.10"| 1.6.10"| 1.3.10
Ac-225 F | 0.005 1.1.10°| 5.0.10" | 7.7.10°| 4.0.10°| 2.6.10°| 1.1.10°| 8.8.10°
M | 0.005 2.8.10°| 5.0.10° | 2.1.10°| 1.3.1¢°| 1.0.10°| 9.3.10°| 7.4.10°
S | 0.005 3.1.10°| 5.0.10° | 2.3.1¢°| 1.5.10°| 1.1.10°| 1.1.10°| 8.5.10°
Ac-226 F | 0.005 1.5.10°| 5.0.10" | 1.1.10°| 4.0.10'| 2.6.10°| 1.2.10°| 9.6.10°
M | 0.005 4.3.10°| 5.0.10* | 3.2.10°| 2.1.10°| 1.5.10°f 1.5.10°f 1.2.1¢°
S | 0.005 4.7.10°| 5.0.10* | 35.10°| 2.3.10°| 1.7.10°| 1.6.10° 1.3.1C°
Ac-227 F | 0.005 1.7.10°| 5.0.10 | 1.6.10°| 1.0.10°| 7.2.10| 5.6.10'| 5.5.10*
M | 0.005 5.7.10%| 5.0.10* | 5.5.10° 3.9.10°| 2.6.10" 2.3.10" 2.2.10%
S | 0.005 2.2.10% 5.0.10* | 2.010* 1.3.10%°| 8.7.10°| 7.6.10° 7.2.10°
Ac-228 F | 0.005 1.8.10’| 5.0.10" | 1.6.10"| 9.7.10%| 5.7.10°| 2.9.10%| 2.5.10°
M | 0.005 8.4.10°| 5.0.10° | 7.3.1C%| 4.7.1¢%| 2.9.10%| 2.0.10% 1.7.10°
S | 0.005 6.4.10%| 5.0.10" | 5.3.1¢%| 3.3.10° 2.2.10° 1.9.10°| 1.6.10°
thorium
Th-226 F | 0.005 1.410'| 5.0.10 | 1.0.10°| 4.8.10%| 3.4.10°| 25.10% 2.2.10°
M | 0.005 3.0.10°| 5.0.10* | 2.1.10"| 1.1.10°| 8.3.10%| 7.0.10%| 5.8.10°
S | 0.005 3.1.10°| 5.0.10° | 2.2.10"| 1.2.10| 8.8.10%| 7.5.10%| 6.1.10°
Th-227 F | 0.005 8.4.10°| 5.0.10° | 5.2.10°| 2.6.10°| 1.6.10°| 1.0.10°| 6.7.10°
M | 0.005 3.2.10°| 5.0.10* | 25.10°| 1.6.10°| 1.1.10°| 1.1.10 8.5.10°
S | 0.005 3.9.10°| 5.0.10° | 3.0.10°| 1.9.1¢°| 1.4.10°| 1.3.10°| 1..0.10°
Th-228 F | 0.005 1.8.10%| 5.0.10* | 1.5.10*| 8.3.1¢°| 5.2.10°| 3.5.10° 3.0.10°
M | 0.005 1.3.10%| 5.0.10* | 1.1.10*| 6.8.1C°| 4.6.10°| 3.9.10° 3.2.10°
S | 0.005 1.6.10*| 5.0.10" | 1.3.10"| 8.2.10°| 5.5.10°| 4.7.10°| 4.0.10°
Th-229 F | 0.005 5.4.10*| 5.0.10* | 5.1.10*| 3.6.10° 2.9.10" 2.410*% 2.4.10°
M | 0.005 2.3.10* 5.0.10* | 2.1.10* 1.6.10% 1.2.10Y 1.1.10% 1.1.1¢%
S | 0.005 2.1.10* 5.0.10* | 1.9.10*| 1.3.10°| 8.7.10°| 7.6.10° 7.1.10°
Th-230 F | 0.005 2.1.10% 5.0.10* | 2.0.10*| 1.4.10% 1.1.10% 9.9.10° 1.0.1¢%




-207-

Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
M | 0.005 7.7.10°| 5.0.10° | 7.4.10°| 5.5.10°| 4.3.10°| 4.2.10°| 4.3.10°
S | 0.005 4.0.10°| 5.0.10* | 35.10°| 2.4.10°| 1.6.10°| 1.5.10°| 1.4.10°
Th-231 F | 0.005 1.1.10°| 5.0.10" | 7.2.10"°| 2.6.10'°| 1.6.10'°| 9.2.10'| 7.8.10"
M | 0.005 2.2.10°| 5.0.10* | 1.6.10°| 8.0.10"| 4.8.10°| 3.8.10"°| 3.1.10%
S | 0.005 2.4.10°| 5.0.10* | 1.7.10°| 7.6.10°| 5.2.10"°| 4.1.10"°| 3.3.10%
Th-232 F | 0.005 2.3.10%| 5.0.10* | 2.2.10°| 1.6.10°| 1.3.10" 1.2.10" 1.1.10%
M | 0.005 8.3.10°| 5.0.10° | 8.1.10°| 6.3.1C°| 5.0.10°| 4.7.10°| 45.10°
S | 0.005 5.4.10°| 5.0.10* | 5.0.10°| 3.7.1¢°| 2.6.10°| 25.10°| 2.5.10°
Th-234 F | 0.005 4.0.10% 5.010* | 25.10°| 1.1.10° 6.1.10° 3.5.10° 25.10°
M | 0.005 3.9.10°| 5.0.10° | 2.9.1¢% 1.5.1¢%| 1.0.10%| 7.9.10°| 6.6.10°
S | 0.005 4.1.10% 5.010* | 3.1.10° 1.7.10°| 1.1.10% 9.1.10° 7.7.10°
protactinium
Pa227 M | 0.005 3.6.10'| 5.0.10° | 2.6.10"| 1.4.10"| 1.0.10°| 9.0.10%| 7.4.10°
S | 0.005 3.8.10°| 5.0.10° | 2.8.10"| 1.5.10"| 1.1.10°| 8.1.10%| 8.0.10°
Pa228 M | 0.005 2.6.10'| 5.0.10* | 2.1.10"| 1.3.10| 8.8.10%| 7.7.10%| 6.4.10°
S | 0.005 2.9.10'| 5.0.10° | 2.4.10"| 1.5.10'| 1.0.10°'| 9.1.10%| 7.5.10°
Pa230 M | 0.005 2.4.10°| 5.0.10° | 1.8.10°| 1.1.10°| 8.3.10°| 7.6.10°| 6.1.10°
S | 0.005 2.9.10°| 5.0.10° | 2.2.10°| 1.4.10°| 1.0.10°| 96.107| 7.6.10°
Pa231 M | 0.005 2.2.10* 5.0.10* | 2.3.10*| 1.9.10% 1.5.10Y 1.5.10 1.4.10%
S | 0.005 7.4.10°| 5.0.10* | 6.9.10°| 5.2.1¢°| 3.9.10°| 3.6.10° 3.4.10°
Pa232 M | 0.005 1.9.10° 5.0.10° | 1.8.10%| 1.4.10%| 1.1.10°| 1.0.10%| 1.0.10°
S | 0.005 1.0.10°| 5.0.10° | 8.7.10°| 5.9.10°| 4.1.10°| 3.7.10°| 3.5.10°
Pa233 M | 0.005 1.5.10° 5.0.10" | 1.1.10%| 6.5.10°| 4.7.10°| 4.1.10°| 3.3.10°
S | 0.005 1.7.10°| 5.0.10" | 1.3.10%| 7.5.10°| 5.5.10°| 4.9.10°| 3.9.10°
Pa234 M | 0.005 2.8.10°| 5.0.10* | 2.0.10°| 1.0.10°| 6.8.10"°| 4.7.10°| 3.8.10%
S | 0.005 2.9.10°| 5.0.10* | 2.1.10°| 1.1.10°| 7.1.10"°| 5.0.10°| 4.0.10%
uranium
U-230 F 0.04 3.2.10°| 0.02 1510°| 7.2.10"| 5.4.10"| 4.1.10"| 3.8.10
M 0.04 4.9.10°| 0.02 3.7.10°| 2.4.10°| 1.8.10°| 1.7.10° 1.3.10°
S 0.02 5.8.10°| 0.002 | 4.4.10°| 2.8.1C°| 2.1.10°| 2.0.10° 1.6.10°
U-231 F 0.04 1.0.10°| 0.02 | 6.8.10% 3.2.10° 1.5.10'° 1.0.10"°| 6.4.10"
M 0.04 25.10° 0.02 2.0.10°| 1.0.10°| 6.9.10'°| 5.7.10'°| 4.7.10%
S 0.02 2.7.10°| 0.002 | 2.0.10°| 1.1.10°| 7.7.10°| 6.3.10°| 5.2.10%
U-232 F 0.04 1.6.1C°| 0.02 1.0.1¢°| 6.9.10°| 6.8.10°| 7.5.10°| 4.0.10¢°
M 0.04 3.0.10°| 0.02 2.4.10°| 1.6.10°| 1.1.10°| 1.0.10° 7.8.10°




- 208-

Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10

Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
S | 0.02 1.0.10*| 0.002 | 9.7.10°| 6.6.10°| 4.3.10°| 3.8.10°| 3.7.10°

U-233 F 0.04 2.2.10°| 0.02 1.4.10°| 9.4.10’| 8.4.10"| 8.6.10"| 5.8.10’
M | 0.04 1.5.10°| 0.02 1.1.10°| 7.2.10°| 4.9.10°| 4.3.10°/ 3.6.1C°
S | 0.02 3.4.10°| 0.002 | 3.0.10°| 1.9.1¢°| 1.2.10°| 1.1.10°| 9.6.10°

U-234 F 0.04 2.1.10°| 0.02 1.4.10°| 9.0.10’| 8.0.10"| 8.2.10"| 5.6.10’
M | 0.04 1.5.10°| 0.02 1.1.10°| 7.0.10°| 4.8.10°| 4.2.10°| 3.5.1C°
S | 0.02 3.3.10°| 0.002 | 2.9.10°| 1.9.1¢°| 1.2.10°| 1.0.10°| 9.4.10°

U-235 F 0.04 2.0.10°| 0.02 1.3.10°| 85.10’| 7.5.10"| 7.7.10"| 5.2.10
M | 0.04 1.3.10°| 0.02 1.0.10°| 6.3.10°| 4.3.10°| 3.7.10°| 3.1.1C°
S | 0.02 3.0.10°| 0.002 | 2.6.10°| 1.7.10°| 1.1.10°| 9.2.10°| 8.5.10°

U-236 F 0.04 2.0.10°| 0.02 1.3.10°| 8.5.10’| 7.5.10"| 7.8.10"| 5.3.10
M | 0.04 1.410°| 0.02 1.0.10°| 6.5.10°| 4.5.10°| 3.9.10°| 3.2.1¢°
S | 0.02 3.1.10°| 0.002 | 2.7.10°| 1.8.1¢°| 1.1.10°| 9.5.10°| 8.7.10°

U-237 F 0.04 1.8.10°| 0.02 1.5.10°| 6.6.10"° 4.2.10°| 1.9.10°| 1.8.10%
M | 0.04 7.8.10°| 0.02 57.10°| 3.3.10°| 2.4.10°| 21.10°| 1.7.10°
S | 0.02 8.7.10°| 0.002 | 6.4.10°| 3.7.10°| 2.7.10°| 2.4.10°| 1.9.10°

U-238 F 0.04 1.9.10°| 0.02 1.3.10°| 8.2.10'| 7.3.10"| 7.4.10"| 5.0.10
M | 0.04 1.2.10°| 0.02 9.4.10°| 5.9.10°| 4.0.10°| 3.4.10°| 2.9.10°
S | 0.02 2.9.10°| 0.002 | 25.10°| 1.6.1¢°| 1.0.10°| 8.7.10°| 8.0.10°

U-239 F 0.04 1.0.10° 0.02 | 6.6.10" 2.9.10" 1.9.10' 1.2.10' 1.0.10"
M | 0.04 1.8.10° 0.02 | 1.2.10°| 5.6.10" 3.8.10' 2.7.10' 2.2.10"
S | 0.02 1.9.10° 0.002 | 1.2.10"°| 5.9.10"| 4.0.10'!| 2.9.10'| 2.4.10"

U-240 F 0.04 2.4.10°| 0.02 1.6.10°| 7.1.10"° 45.10° 2.3.10° 2.0.10%
M | 0.04 4.6.10°| 0.02 3.1.10°| 1.7.10°| 1.1.10°| 6.5.10° 5.3.10%
S | 0.02 4.9.10°| 0.002 | 3.3.10°| 1.6.10°| 1.1.10°| 7.0.10°| 5.8.10%

neptunium

Np-232 F | 0.005| 2.0.10° 5.0.10* | 1.9.10"° 1.2.10"°| 1.1.10"°| 1.1.10"°| 1.2.10"
M | 0.005| 8.9.10" 5.0.10* | 8.1.10"| 5.5.10"| 4.5.10"| 4.7.10"| 5.0.10"
S | 0.005| 1.2.10° 5.0.10* | 9.7.10"| 5.8.10"| 3.9.10"| 2.5.10" 2.4.10"

Np-233 F | 0.005| 1.1.10" 5.0.10° | 8.7.10"%| 4.2.10"| 2.5.10" 1.4.10% 1.1.10"
M | 0.005| 1.5.10% 5.0.10* | 1.1.10"| 5.5.10"% 3.3.10'%| 2.1.10%| 1.6.10%
S | 0.005| 1.5.10%| 5.0.10" | 1.2.10'Y| 5.7.10'| 3.4.10%| 2.1.10%| 1.7.10%

Np-234 F | 0.005 2.9.10°| 5.0.10" | 2.2.10°| 1.1.10°| 7.2.10"°| 4.3.10"°| 3.5.10
M | 0.005 3.8.10°| 5.0.10* | 3.0.10°| 1.6.10°| 1.0.10°| 6.5.10"°| 5.3.10%
S | 0.005 3.9.10°| 5.0.10 | 3.1.10°| 1.6.10°| 1.0.10°| 6.8.10°| 5.5.10%




- 209-

Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
Np-235 F | 0.005| 4.2.10°| 5.0.10° | 3.5.10°| 1.9.10°| 1.1.10°| 7.5.10°| 6.3.10%
M | 0.005 2.3.10°| 5.010* | 1.9.10°| 1.1.10°| 6.8.10"°| 5.1.10"| 4.2.10%
S | 0.005 2.6.10°| 5.0.10* | 2.2.10°| 1.3.10°| 8.3.10"| 6.3.10"°| 5.2.10%
Np-236 F | 0.005 8.9.10°| 5.0.10 | 9.1.10°| 7.2.10°| 7.5.10°| 7.9.10°| 8.0.1C°
M | 0.005 3.0.10°| 5.0.10* | 3.1.10°| 2.7.10°| 2.7.10°| 3.1.10°| 3.2.10°
S | 0.005 1.6.10°| 5.0.10 | 1.6.10°| 1.3.10°| 1.0.10°| 1.0.10°| 1.0.10°
Np-236m F | 0.005 2.8.10°| 5.0.10° | 2.6.10%| 1.5.10°| 1.1.10°] 8.9.10°| 9.0.10°
M | 0.005 1.6.10°| 5.0.10" | 1.4.10%| 8.9.10°| 6.2.10°| 5.6.10°| 5.3.10°
S | 0.005 1.6.10°| 5.0.10" | 1.3.10%| 8.5.10°| 5.7.10°| 4.8.10°| 4.2.10°
Np-237 F | 0.005 9.8.10°| 5.0.10 | 9.3.10°| 6.0.10°| 5.0.10°| 4.7.1¢°| 5.0.1C°
M | 0.005 4.4.10°| 5.0.10° | 4.0.10°| 2.8.10°| 2.2.10°| 2.2.1¢°| 2.3.10°
S | 0.005 3.7.10°| 5.0.10° | 3.2.10°| 2.1.10°| 1.4.10°| 1.3.10°| 1.2.10°
Np-238 F | 0.005 9.0.10°| 5.0.10" | 7.9.10°| 4.8.10°| 3.7.10°| 3.3.10°| 3.5.10°
M | 0.005 7.3.10°| 5.0.10° | 5.8.10°| 3.4.10°| 25.10°| 2.2.10°| 2.1.10°
S | 0.005 8.1.10°| 5.0.10° | 6.2.10°| 3.2.10°| 2.1.10°| 1.7.10°| 15.10°
Np-239 F | 0.005 2.6.10°| 5.0.10" | 1.4.10°| 6.3.10"°| 3.8.10"° 2.1.10°| 1.7.10%
M | 0.005 5.9.10°| 5.0.10° | 4.2.10°| 2.0.10°| 1.4.10°| 1.2.10°| 9.3.10%
S | 0.005 5.6.10°| 5.0.10" | 4.0.10°| 2.2.10°| 1.6.10°| 1.3.10°| 1.0.10°
Np-240 F | 0.005| 3.610%° 5.0.10* | 2.6.10"°| 1.2.10"| 7.7.10"| 4.7.10"| 4.0.10"
M | 0.005| 6.3.10° 5.0.10" | 4.4.10°| 2.2.10"°| 1.4.10'°| 1.0.10°| 8.5.10"
S | 0.005| 6.5.10° 5.0.10* | 4.6.10"°| 2.3.10"°| 1.5.10"°| 1.1.10°| 9.0.10"
plutonium
Pu234 F | 0005 3.0.1¢% 5.0.10" | 2.0.1¢%| 9.8.10°| 5.7.10°| 3.6.10°| 3.0.10°
M | 0.005 7.8.10°| 5.0.10° | 5.9.1¢% 3.7.1¢%| 2.8.10%| 26.10%| 2.1.10°
S |1.010% 8.7.10° 1.0.10° | 6.6.1C%| 4.2.10%| 3.1.10%| 3.0.10%| 2.4.10°
Pu235 F | 0.005| 1.0.10"| 5.0.10* | 7.9.10"| 3.9.10%%| 2.2.10"%*| 1.3.10%*| 1.0.10%
M | 0.005| 1.3.10"| 5.0.10* | 1.0.10"| 5.0.10"| 2.9.10"| 1.9.10"%| 1.4.10%
S [1.010% 1.3.10% 1.0.10° | 1.0.10"| 5.1.10*| 3.0.10*?| 1.9.10%| 1.5.10%
Pu236 F | 0.005 1.0.10%| 5.0.10* | 9.5.1¢°| 6.1.1C¢°| 4.4.10°| 3.7.10°| 4.0.10°
M | 0.005 4.8.10°| 5.0.10" | 4.3.10°| 2.9.10°| 2.1.1¢°| 1.9.10°| 2.0.10°
S |1.0.10* 3.6.10°| 1.0.10° | 3.1.10°| 2.0.10°| 1.4.1C¢°| 1.2.10° 1.0.10°
Pu237 F | 0.005 2.2.10°| 5.0.10* | 1.6.10°| 7.9.10%| 4.8.10°| 2.9.10°| 2.6.10%
M | 0.005 1.9.10°| 5.0.10° | 1.4.10°| 8.2.10'°| 5.4.10"°| 4.3.10"°| 3.5.10%
S [1.010* 2.0.10°] 1.0.10° | 1.5.10°| 8.8.10"| 5.9.10"°| 4.8.10"°| 3.9.10%
Pu238 F | 0.005 2.0.10*| 5.0.10* | 1.9.10*| 1.4.10% 1.1.10Y 1.010% 1.1.10°




-210-

Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10

Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
M | 0.005 7.8.10° 5.0.10° | 7.4.10°| 5.6.10°| 4.4.10°| 4.3.10°| 4.6.10°
S |1.010*| 4.5.10°| 1.0.10° | 4.0.1¢°| 2.7.10°| 1.9.10°| 1.7.10°| 1.6.10°

Pu239 F | 0.005 2.1.10% 5.0.10* | 2.0.10°| 1.5.10°| 1.2.10" 1.1.10" 1.2.10%
M | 0.005 8.0.10°| 5.0.10° | 7.7.10°| 6.0.1C°| 4.8.10°| 4.7.10°| 5.0.10°
S |1.010* 4.3.10°| 1.0.10° | 3.9.1¢°| 2.7.10°| 1.9.10°| 1.7.10°| 1.6.10°

Pu240 F | 0.005 2.1.10% 5.0.10* | 2.0.10°| 1.5.10°| 1.2.10" 1.1.10" 1.2.10%
M | 0.005 8.0.10°| 5.0.10° | 7.7.10°| 6.0.1C°| 4.8.10°| 4.7.10°| 5.0.10°
S |1.010* 4.3.10°| 1.0.10° | 3.9.1¢°| 2.7.10°| 1.9.10°| 1.7.10°| 1.6.10°

Pu241 F | 0.005 2.8.10°| 5.0.10° | 2.9.10°| 2.6.1C°| 2.4.10°| 2.2.10°| 2.3.10°
M | 0.005 9.1.10°| 5.0.10° | 9.7.10"| 9.2.10°| 8.3.10°| 8.6.10°| 9.0.10°
S [1.010* 2210 1.010° | 2.3.10'| 2.0.10'| 1.7.10°| 1.7.10°| 1.7.10

Pu242 F | 0.005 2.0.10%| 5.0.10* | 1.9.10°| 1.4.10°| 1.2.10% 1.1.10% 1.1.10%
M | 0.005 7.6.10°| 5.0.10° | 7.3.10°| 5.7.10°| 4.5.10°| 4.5.10°| 4.8.10°
S |1.010* 4.010°| 1.0.10° | 3.6.1C°| 2.5.10°| 1.7.10° 1.6.10°| 1.5.10°

Pu243 F | 0.005| 2.7.10%° 5.0.10" | 1.9.10"° 8.8.10'| 5.7.10'!| 3.5.10'| 3.2.10"
M | 0.005| 5.6.10°| 5.0.10* | 3.9.10'° 1.9.10'| 1.3.10"°| 8.7.10"| 8.3.10"
S [1.010* 6.0.10"° 1.0.10° | 4.1.10°| 2.0.10"| 1.4.10"°| 9.2.10%| 8.6.10"

Pu244 F | 0.005 2.0.10*| 5.0.10* | 1.9.10*| 1.4.10* 1.2.10Y 1.1.10 1.1.1¢%
M | 0.005 7.4.10°| 5.0.10* | 7.2.10°| 5.6.1C°| 4.5.10°| 4.4.10°| 4.7.10°
S |1.0.10* 3.9.10°| 1.0.10° | 3.5.10°| 2.4.1¢°| 1.7.10°| 1.5.10° 1.5.10°

Pu-245 F | 0.005 1.8.10°| 5.0.10° | 1.3.10°| 5.6.10°| 3.5.10'°| 1.9.10°| 1.6.10%
M | 0.005 3.6.10°| 5.0.10" | 2.5.10°| 1.2.10°| 8.0.10°| 5.0.10| 4.0.10%
S [1.010% 3.8.10°] 1.0.10° | 2.6.10°| 1.3.10°| 8.5.10°| 5.4.10°| 4.3.10%

Pu-246 F | 0.005 2.0.10°| 5.0.10° | 1.4.10% 7.0.10°| 4.4.10°| 2.8.10°| 2.5.10°
M | 0.005 3.5.10°| 5.0.10° | 2.6.1¢%| 1.5.10% 1.1.10%| 9.1.10°| 7.4.10°
S |1.010% 3.8.10° 1.0.10° | 2.8.1¢% 1.6.10% 1.2.10°| 1.0.10%| 8.0.10°

americium

Am-237 F | 0.005| 9.8.10"| 5.0.10* | 7.3.10"| 3.5.10"| 2.2.10 1.3.10' 1.1.10%"
M | 0.005| 1.7.10°| 5.0.10* | 1.2.10"° 6.2.10"| 4.1.10"| 3.0.10"| 2.5.10"
S | 0.005| 1.7.10° 5.0.10° | 1.3.10°| 6.5.10"| 4.3.10""| 3.2.10"| 2.6.10"

Am-238 F | 0.005| 4.1.10% 5.0.10* | 3.8.10"°| 2.5.10%| 2.0.10°| 1.8.10'°| 1.9.10%
M | 0.005| 3.1.10Y° 5.0.10* | 2.6.10"°| 1.3.10'°| 9.6.10'| 8.8.10'| 9.0.10%
S | 0.005| 2.7.10° 5.0.10" | 2.2.10°° 1.3.10% 8.2.10"| 6.1.10"| 5.4.10"

Am-239 F | 0.005| 8.1.10% 5.0.10* | 5.8.10"° 2.6.10%| 1.6.10'°| 9.110"!| 7.6.10"
M | 0.005 1.5.10°| 5.0.10 | 1.1.10°| 5.6.10°| 3.7.10'°| 2.7.10'°| 2.2.10%




-211-

Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10

Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
S | 0.005 1.6.10°| 5.0.10" | 1.1.10°| 5.9.10'° 4.0.10"°| 2.5.10'°| 2.4.10%
Am-240 F | 0.005 2.0.10°| 5.0.10* | 1.7.10°| 8.8.10%| 5.7.10"°| 3.6.10"| 2.3.10%
M | 0.005 2.9.10°| 5.0.10* | 2.2.10°| 1.2.10°| 7.7.10"°| 5.3.10"°| 4.3.10%
S | 0.005 3.0.10°| 5.0.10* | 2.3.10°| 1.2.10°| 7.8.10"°| 5.3.10"| 4.3.10%
Am-241 F | 0.005 1.8.10*| 5.0.10 | 1.8.10"| 1.2.10*| 1.0.10' 9.2.10°| 9.6.10°
M | 0.005 7.3.10°| 5.0.10° | 6.9.10°| 5.1.1C°| 4.0.10°| 4.0.10°| 4.2.10°
S | 0.005 4.6.10°| 5.0.10* | 4.0.10°| 2.7.10°| 1.9.10°| 1.7.10°| 1.6.10°
Am-242 F | 0.005 9.2.10°| 5.0.10° | 7.1.10% 3.5.1C% 2.1.10%| 1.4.10%| 1.1.10°
M | 0.005 7.6.10°| 5.0.10° | 5.9.1¢%| 3.6.1C%| 2.4.10°| 2.110% 1.7.10°
S | 0.005 8.0.10°| 5.0.10° | 6.2.1¢%| 3.9.1¢%| 2.7.10%| 2.4.10%| 2.0.10°
Am-242m F | 0.005 1.6.10*| 5.0.10 | 1.5.10"| 1.1.10%| 9.4.10°| 8.8.10°| 9.2.10°
M | 0.005 5.2.10°| 5.0.10° | 5.3.10°| 4.1.10°| 3.4.10°| 3.5.10°| 3.7.10°
S | 0.005 2.5.10° 5.0.10° | 2.4.10°| 1.7.10°| 1.2.10°| 1.1.10°| 1..1.10°
Am-243 F | 0.005 1.8.10*| 5.0.10" | 1.7.10*| 1.2.10%| 1.0.10" 9.1.10°| 9.6.10°
M | 0.005 7.2.10°| 5.0.10° | 6.8.10°| 5.0.1C°| 4.0.10°| 4.0.10°| 4.1.10°
S | 0.005 4.4.10°| 5.0.10* | 3.9.10°| 2.6.10°| 1.8.1¢°| 1.6.1¢°| 1.5.1C°
Am-244 F | 0.005 1.0.10°| 5.0.10° | 9.2.10°| 5.6.10°| 4.1.10°| 3.5.10°| 3.7.10°
M | 0.005 6.0.10°| 5.0.10° | 5.0.10°| 3.2.10°| 2.2.10°| 2.0.10°| 2.0.10°
S | 0.005 6.1.10°| 5.0.10° | 4.8.10°| 2.4.10°| 1.6.10°| 1.4.10°| 1.2.10°
Am-244m F | 0.005| 4.6.10° 5.0.10° | 4.0.10°| 2.4.10°| 1.8.10'°| 1.5.10°| 1.6.10%
M | 0.005| 3.3.10° 5.0.10* | 2.1.10'° 1.3.10'° 9.2.10"| 8.3.10"| 8.4.10"
S | 0.005| 3.0.10° 5.0.10* | 2.2.10"° 1.2.10"°| 8.1.10"| 5.5.10" 5.7.10"
Am-245 F | 0.005| 2.1.10%° 5.0.10% | 1.4.10° 6.2.10" 4.0.10'!| 2.4.10'| 2.1.10"
M | 0.005| 3.9.10°| 5.0.10" | 2.6.10°| 1.3.10%| 8.7.10"| 6.4.10'!| 5.3.10"
S | 0.005| 4.1.10° 5.0.10* | 2.8.10"°| 1.3.10%| 9.2.10""| 6.8.10"| 5.6.10"
Am-246 F | 0.005| 3.0.10°| 5.010* | 2.0.10°| 9.3.10"| 6.1.10'!| 3.8.10'! 3.3.10"
M | 0.005| 5.0.10°| 5.0.10* | 3.4.10'° 1.6.10'° 1.1.10"°| 7.9.10"| 6.6.10"
S | 0.005| 5.3.10° 5.0.10* | 3.6.10"°| 1.7.10'°| 1.2.10"°| 8.3.10" 6.9.10"
Am-246m F | 0.005| 1.3.10%°| 5.0.10° | 8.9.10"| 4.2.10"| 2.6.10'!| 1.6.10'| 1.4.10"
M | 0.005| 1.9.10° 5.0.10* | 1.3.10'° 6.1.10"| 4.0.10"| 2.6.10"| 2.2.10"
S | 0.005| 2.0.10° 5.0.10" | 1.4.10°| 6.4.10"| 4.1.10"| 2.7.10%| 2.3.10"

curium

Cm-238 F | 0.005 7.7.10°| 5.0.10* | 5.410° 2.6.10°| 1.8.10°| 9.2.10°° 7.8.10%
0.005 2.1.1¢% 5.0.10* | 1.5.10° 7.9.10°| 5.9.10°| 5.6.10°| 4.5.10°
S | 0.005 2210 5.0.10* | 1.6.10°| 8.6.1C°| 6.4.10°| 6.1.10°| 4.9.10°
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Element ) g [sCi/"qu] f, hus [SV/BA]
. >1 10
Nuclide Age < 1 year year 1 year | 5years years 15 years| adult
Cm-240 F | 0.005 8.3.10°| 5.0.10° | 6.3.10°| 3.2.10°| 2.0.10°| 1.5.10° 1.3.10°
M | 0.005 1.2.10°| 5.0.10" | 9.1.10°| 5.8.1C°| 4.2.10°| 3.8.10°| 3.2.10°
S | 0.005 1.3.10°| 5.0.10" | 9.9.10°| 6.4.10°| 4.6.10°| 4.3.10°| 3.5.10°
Cm241 F | 0.005 1.1.10’| 5.0.10" | 8.9.10%| 4.9.10%| 3.5.10°| 2.8.10°| 2.7.10°
M | 0.005 1.3.10’| 5.0.10 | 1.0.10°| 6.6.10%| 4.8.10°| 4.4.10°| 3.7.10°
S | 0.005 1.4.10’| 5.0.10" | 1.1.10°| 6.9.10%| 4.9.10°| 45.10% 3.7.10°
Cm242 F | 0.005 2.7.10°| 5.0.10° | 2.1.10°| 1.0.1¢°| 6.1.10°| 4.0.10°| 3.3.10°
M | 0.005 2.2.10°| 5.0.10° | 1.8.10°| 1.1.10¢°| 7.310°| 6.4.10°| 5.2.10°
S | 0.005 2.4.10°| 5.0.10° | 1.9.10°| 1.2.1¢°| 8.2.10°| 7.3.10°| 5.9.10°
Cm243 F | 0.005 1.6.10*| 5.0.10 | 1.5.10"| 9.5.10°| 7.3.10°| 6.5.10°| 6.9.10°
M | 0.005 6.7.10°| 5.0.10° | 6.1.10°| 4.2.1¢°| 3.1.10°| 3.0.10°| 3.1.10°
S | 0.005 4.6.10°| 5.0.10* | 4.0.10°| 2.6.10°| 1.8.1¢°| 1.6.1¢°| 1.5.10°
Cm244 F | 0.005 15.10* 5.0.10" | 1.3.10"| 8.3.10°| 6.1.10°| 5.3.10°| 5.7.10°
M | 0.005 6.2.10°| 5.0.10° | 5.7.10°| 3.7.10°| 2.7.10°| 2.6.10°| 2.7.10°
S | 0.005 4.4.10°| 5.0.10* | 3.8.10°| 25.10°| 1.7.1¢°| 1.5.10°| 1.3.1C°
Cm245 F | 0.005 1.9.10*| 5.0.10 | 1.8.10°| 1.2.10%| 1.0.10"| 9.4.10°| 9.9.10°
M | 0.005 7.3.10°| 5.0.10° | 6.9.10°| 5.1.1C°| 4.1.10°| 4.1.10°| 4.2.10°
S | 0.005 45.10°| 5.0.10" | 4.0.10°| 2.7.10°| 1.9.1¢°| 1.7.10° 1.6.10°
Cm-246 F | 0.005 1.9.10%| 5.0.10* | 1.8.10*| 1.2.10°| 1.0.10°| 9.4.10° 9.8.10°
M | 0.005 7.3.10°| 5.0.10* | 6.9.10°| 5.1.1C°| 4.1.10°| 4.1.10°| 4.2.10°
S | 0.005 4.6.10°| 5.0.10" | 4.0.10°| 2.7.10°| 1.9.1¢°| 1.7.10° 1.6.10°
Cm-247 F | 0.005 1.7.10%| 50.10* | 1.6.10*| 1.1.10% 9.4.10°| 8.6.10° 9.0.10°
M | 0.005 6.7.10°| 5.0.10* | 6.3.10°| 4.7.1¢°| 3.7.10°| 3.7.10° 3.9.10°
S | 0.005 4.1.10°| 5.0.10" | 3.6.10°| 2.4.10°| 1.7.1¢°| 15.10° 1.4.10°
Cm-248 F | 0.005 6.8.10*| 5.0.10* | 6.5.10*| 4.5.10° 3.7.10" 3.4.10% 3.6.10°
M | 0.005 25.10* 5.0.10° | 2.4.10*| 1.8.10% 1.4.10Y 1.4.10 1.5.1¢%
S | 0.005 1.4.10%| 5.0.10* | 1.2.10*| 8.2.1¢°| 5.6.10°| 5.0.10°| 4.8.10°
Cm-249 F | 0.005| 1.8.10%"| 5.0.10° | 9.8.10"!| 5.9.10"| 4.6.10'| 4.0.10'| 4.0.10"
M | 0.005| 2.4.10° 5.0.10* | 1.6.10'° 8.2.10"| 5.8.10"| 3.7.10"| 3.3.10"
S | 0.005| 24.10° 5.0.10% | 1.6.10°| 7.8.10*| 5.3.10"*| 3.9.10"| 3.3.10"
Cm250 F | 0.005 3.9.10°| 5.0.10* | 3.7.10°| 2.6.1¢°| 2.1.10°| 2.0.10° 2.1.10°
M | 0.005 1.4.10¢% 5.010* | 1.3.1¢% 9.9.10% 7.9.10*| 7.9.10*| 8.4.10%
S | 0.005 7.2.10* 5.0.10* | 6.5.10*| 4.4.10° 3.0.10% 2.7.10% 26.10°
berkelium
Bk-245 M | 0.005 8.8.10°| 5.0.10* | 6.6.10°| 4.0.10¢°| 2.9.10°| 2.6.10° 2.1.10°
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Element ) g [sCi/"qu] f, hus [SV/BA]
Nuclide Age < 1 year - 1 year | 5years — 15 years| adult
year years
Bk-246 M | 0.005| 21.10°| 5.0.10" | 1.7.10°| 9.3.10"°| 6.0.10"°| 4.0.10°| 3.3.10"
Bk-247 M | 0.005| 1.5.10% 5.0.10" | 1.5.10% 1.1.10%| 7.9.10°| 7.210°| 6.9.10°
Bk-249 M | 0.005| 3.3.10"| 5.0.10" | 3.3.10'| 2.4.10'| 1.8.10'| 1.6.10'| 1.6.10
Bk-250 M | 0.005| 3.4.10°| 5.0.10" | 3.1.10°| 2.0.10°| 1.3.10°| 1.1.10°/ 1.0.10°
californium
Cf-244 M | 0.005| 7.6.10° 5.0.10° | 5.4.10°| 2.8.10°| 2.0.10°| 1.6.10° 1.4.10°
Cf-246 M | 0.005| 1.7.10°| 5.0.10" | 1.3.10°| 8.3.10'| 6.1.10°| 5.7.10'| 4.5.10'
Cf-248 M | 0.005| 3.8.10°| 5.0.10" | 3.2.10°| 2.110°| 1.4.10°| 1.0.10°| 8.8.1¢°
Cf-249 M | 0.005| 1.6.10"| 5.0.10" | 1.5.10%| 1.1.10%| 8.0.10°| 7.2.10°| 7.0.10°
Cf-250 M | 0.005| 1.1.10"| 5.0.10° | 9.8.10°| 6.6.10°| 4.2.10°| 3.5.10°| 3.4.10°
Cf-251 M | 0.005| 1.6.10*| 5.0.10° | 1.5.10%| 1.1.10%| 8.1.10°| 7.310° 7.1.10°
Cf-252 M | 0.005| 9.7.10°| 5.0.10" | 8.7.10°| 5.6.10°| 3.2.10°| 22.10°| 2.0.10°
Cf-253 M | 0.005| 5.4.10°| 5.0.10° | 4.2.10°| 2.6.10°| 1.9.10°| 1.7.10°] 1.3.1¢°
Cf-254 M | 0.005| 25.10% 5.0.10° | 1.9.10*| 1.1.10%| 7.0.10°| 4.8.10°| 4.1.10°
eingeinium
Es250m M |0.005 | 2.0.10° |5.0.10° |1.8.10° |1.2.10° |7.8.10" | 6.4.10° | 6.3.10"
Es251 M |0.005 | 7.9.10° |5.0.10° |6.0.10° |3.9.10° |2.8.10° | 2.6.10° | 2.1.10°
Es253 M [0.005 | 1.1.10° |5.0.10° |8.0.10° |5.1.10° |3.7.10° | 3.4.10° | 2.7.10°
Es254 M [0.005 | 3.7.10° |5.0.10° |3.1.10° |2.0.10° |1.3.10° | 1.0.10° | 8.6.10°
Es254m M [0.005 | 1.7.10° |5.0.10° |1.3.10° |8.4.10' |6.3.10" | 5.9.10" | 4.7.10
fermium
Fm-252 M [0.005 | 1.2.10° |5.0.10° |9.0.10' |5.8.10' |4.3.10" | 4.0.10" | 3.2.10
Fm253 M [0.005 | 1.5.10° |5.0.10° |1.2.10° |7.3.10' |5.4.10" | 5.0.10" | 4.0.10
Fm254 M [0.005 | 3.2.10" |5.0.10° |2.3.10' |1.3.10' |9.8.10° | 7.6.10° | 6.1.10°
Fm-255 M [0.005 | 1.2.10° |5.0.10° |7.3.10' |4.7.10' |3.5.10" | 3.4.10" | 2.7.10
Fm257 M |0.005 | 3.3.10° |5.0.10° |26.10° |1.6.10° |1.1.10° | 8.8.10° | 7.1.10°
mendelevium
Md-257 M [0.005 | 1.0.10" |5.0.10° |8.2.10° |5.1.10° |3.6.10° | 3.1.10° | 25.10°
Md-258 M [0.005 | 2.4.10° |5.0.10° |1.9.10° |1.2.10° |8.6.10° | 7.3.10° | 5.9.10°

Legend:

* - For adults f=0.1
** - For adults f=0.2
X _ For adults = 0.3

Conversion factors;f listed in the table are used to convert intake of radionuclides to the committed effective
dose for inhalation of radioactive aerosols by an individual from dip@lption.
Conversion factors;l for intake via inhalation are listed depending on the type of absorption in the lungs.
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For unidentified radionuclides and chemical forms of radioactive substances or characteristics of inhaled aerosol,
activity is attribded to those radionuclides and their forms or such an aerosol for which the table stipulates the
highest conversion factor.
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Conversion factors hy, for intake of radioactive fumes by inhalation by an individual
from the population or radiation worker

Element f, [Scilngq] f, hun [SV/BG]
Substance =
Nuclide Age < 1 year y(garl lyear | Syears | 10years| 15years adult
hydrogen
H-3 org. bound| 1.0 |1.1.120°| 1.0 | 1.1.120°| 7.0.10" | 55.10" | 4.1.10"| 4.1.10"
HT 1.0 | 6.4.10%°| 1.0 | 4.8.10%°| 3.010"°| 2.3.10" | 1.8.10"°| 1.8.10%
CH,T 1.0 |6.4.10%| 1.0 | 4.8.10% 3.1.10% | 2.3.10% | 1.8.10"%| 1.8.10%
”itiige;o‘:jvf‘te 10 | 6.4.10% | 1.0 |48.10"| 3.1.10" | 2.3.10" | 1.8.10" | 1.8.101
carbon
c-11 CO, 1.0 |1.8.10"| 1.0 |1.2.10"| 6.5.10%| 4.1.10"| 2.5.10"| 2.2.10"
co 1.0 | 1.0.10"| 1.0 |6.7.10"%| 3.5.10" | 2.2.10" | 1.4.10"| 1.2.10"
CH, 1.0 |2310%®| 1.0 |15.10% 8.1.10"| 5.1.10%| 3.2.10"| 2.7.10"
vapours | 1.0* | 2.8.10"| 1.0 | 1.8.10"| 9.7.10% | 6.1.10" | 3.8.10%%| 3.2.10%
C-14 CO, 1.0 |1.9.10"| 1.0 |1.9.10"| 1.1.10"| 8.9.10" | 6.3.10"| 6.2.10"
co 1.0 |9.1.10%| 1.0 |5.7.10"%| 2.8.10"| 1.7.10"| 9.9.10"| 8.0.10"
CH, 1.0 | 6.6.10%| 1.0 | 7.8.10"| 4.9.10" | 4.0.10" | 2.9.10"| 2.9.10"
vapours | 1.0 | 13.10°| 1.0 | 1.6.10°| 9.7.10*° | 7.9.10" | 5.7.10'°| 5.8.10%
sulphur
S35 SO, 1.0 | 9.4.10°| 08 |6.6.10"° 3.4.10"°| 2.1.10"| 1.3.10"| 1.1.10"
CS 1.0 |6.9.10°| 08 | 4.8.10° 24.10°| 1.4.10”| 8.6.10"| 7.0.10"
nickel
Ni-56 [tetracarbony 0.1 | 6.8.10° | 0.05 | 5.2.10%°| 3.2.10 | 2.1.10% | 1.4.10°°| 1.2.10%
Ni-57 [tetracarbony 0.1 |3.1.10° | 0.05 | 2.3.10%°| 1.4.10° | 9.2.10" | 6.5.10'°| 5.6.10%
Ni-59 [tetracarbony 0.1 | 4.0.10° | 0.05 | 3.3.10%°| 2.0.10” | 1.3.10% | 9.1.10'°| 8.310%
Ni-63 [tetracarbony 0.1 | 9.5.10° | 0.05 | 8.0.10%°| 4.8.10 | 3.0.10% | 2.2.10%°| 2.0.10%
Ni-65 [tetracarbony 0.1 | 2.0.10° | 0.05 | 1.4.10°| 8.1.10"° | 5.6.10" | 4.0.10'°| 3.6.10%
Ni-66 [tetracarbony 0.1 | 1.0.10®| 0.05 | 7.1.10°| 4.0.10° | 2.7.10% | 1.8.10%°| 1.6.10%
ruthenium
Ru-94 RuO, 0.1 |55.10"°| 005 | 3.5.10" 1.8.10°| 1.1.10" | 7.0.10"| 5.6.10"
Ru-97 RuO, 0.1 |8.7.10"| 0.05 | 6.2.10°| 3.4.10"° | 2.2.10" | 1.4.10"°| 1.2.10"
Ru-103 RuO, 0.1 |9.0.10”| 0.05 |6.2.20° 3.3.10° | 2.1.10” | 1.3.10°| 1.1.10%
Ru-105 RuO, 0.1 |1.6.10°| 0.05 | 1.0.10°| 5.3.10"° | 3.2.10" | 2.2.10'°| 1.8.10"
Ru-106 RuO, 01 |1.6.10 | 0.05 | 1.1.10”| 6.1.10% | 3.7.10% | 2.2.10°®| 1.8.10%
tellurium
Te-116 vapours | 0.6 |5.9.10°| 0.3 | 4.4.10°| 2510 | 1.6.10° | 1.1.10"| 8.7.10"
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Element ) [SC‘/"IQQ] f, hion [SV/BA]
Substance =
Nuclide Age < 1 year y(cz,arl lyear | Syears | 10years| 15years adult
Te121 vapours | 0.6 |3.0.10°| 0.3 |2.4.10° 1.4.10° | 9.6.10" | 6.7.10'°| 5.1.10%
Te121m | vapours | 0.6 |3.5.10%| 0.3 | 2.7.10%®| 1.6.10%®| 9.8.10° | 6.6.10°| 5.5.10%
Te123 vapours | 0.6 |28.10%| 0.3 |2510% 19.10%| 1.5.10%® | 1.3.10%| 1.2.10%®
Te123m | vapours | 0.6 |25.10%| 0.3 | 1.8.10%| 1.0.10®| 5.7.10° | 3.5.10°| 2.9.10%
Te-125m | vapours | 0.6 |1.5.10%| 0.3 | 1.1.10%®| 5.9.10°| 3.2.10° | 1.9.10°| 1.5.10%
Te-127 vapours | 0.6 |6.1.10°| 0.3 | 4.4.10"°| 2.310% | 1.4.10" | 9.2.10"| 7.7.10"
Te1l27m | vapours | 0.6 |5.3.10®| 0.3 | 3.7.10%®| 1.9.10%®| 1.0.10°%® | 6.1.10°| 4.6.10%
Te-129 vapours | 0.6 |25.10°| 0.3 |1.7.10"°| 9.4.10" | 6.2.10" | 4.3.10"| 3.7.10"
Te129m | vapours | 0.6 | 4.8.10®| 0.3 | 3.2.10%®| 1.6.10®| 8.5.10° | 5.1.10°| 3.7.10%
Te131 vapours | 0.6 |5.1.10°| 0.3 | 4.5.10"° 2.6.10° | 1.4.10" | 9.5.10"*| 6.8.10"
Te-131m | vapours | 0.6 |2.1.10%| 0.3 | 1.9.10%®| 1.1.10%®| 5.6.10° | 3.7.10°| 2.4.10%
Te132 vapours | 0.6 |5.4.10%| 0.3 | 4.5.10% 2.4.10® | 1.2.10%® | 7.6.10°| 5.1.10%
Te-133 vapours | 0.6 |55.10°| 0.3 |4.7.10"° 2.5.10° | 1.2.10" | 8.1.10"*| 5.6.10"
Te-133m | vapours | 0.6 |2.3.10°| 0.3 | 2.0.10°| 1.1.10°| 5.0.10" | 3.3.10'°| 2.2.10"
Te-134 vapours | 0.6 |6.8.10°| 0.3 |5.5.10"° 3.0.10° | 16.10% | 1.1.10'°| 8.4.10"
iodine
1-120 CHal 1.0 | 2.3.10°| 1.0 |1.9.10°| 1.0.10°| 4.8.10" | 3.1.10%| 2.0.10%
I, 1.0 [3.010°| 1.0 | 24.10°| 1.3.10° | 6.4.10%° | 4.3.10'°| 3.0.10%
1-120m CHal 1.0 |[1.010°| 1.0 |8.7.10°| 4.6.10° | 2.2.10"° | 1.5.10'°| 1.0.10%
I, 1.0 [1510°| 1.0 | 1.2.10°| 6.4.10° | 3.4.10%° | 2.3.10'°| 1.8.10%
1-121 CHal 1.0 |4.2.10°| 1.0 |3.8.10"° 2.2.10° | 1.2.10% | 8.3.10"]| 5.6.10"
I, 1.0 |5.7.10°| 1.0 |5.1.10"°| 3.0.10° | 1.7.10% | 1.2.10'°| 8.6.10"
1-123 CHal 1.0 [1.6.10°| 1.0 | 1.4.10°| 7.7.10° | 3.6.10%° | 2.4.10'°| 1.5.10%
I, 1.0 [21.10°| 1.0 | 1.8.10°| 1.0.10° | 4.7.10% | 3.2.10'°| 2.1.10%
1-124 CHal 1.0 [85.10%| 1.0 | 8.0.10%| 45.10% | 2.2.10% | 1.4.10%| 9.2.10%
I, 1.0 |1.1.10| 1.0 | 1.0.10”| 5.8.10"® | 2.8.10% | 1.8.10%| 1.2.10%
1-125 CHal 1.0 [3.7.10®| 1.0 | 4.0.10%| 2.9.10® | 2.2.10%® | 1.6.10%| 1.1.10%
I, 1.0 |4.7.10®| 1.0 |5.2.10%| 3.7.10® | 2.8.10% | 2.0.10%| 1.4.10%
1-126 CHal 1.0 [15.10°| 1.0 | 1.5.10| 9.0.10® | 4.8.10% | 3.2.10%]| 2.0.10%
I, 1.0 [1.9.10°| 1.0 | 1.9.10°| 1.1.10° | 6.2.10% | 4.1.10%] 2.6.10%
1-128 CHgl 1.0 | 15.10°| 1.0 |1.2.10°| 6.3.10"| 3.0.10" | 1.9.10"| 1.3.10"
I, 1.0 | 4.2.10°| 1.0 | 2.8.10° 1.6.10"°| 1.0.10° | 7.5.10"| 6.5.10"
1-129 CHgl 1.0 |1.3.10| 1.0 |1.5.10" 1.2.10°| 1.3.10 | 9.9.10%| 7.4.10%®
I, 1.0 | 1.7.120| 1.0 |2.0.10"| 1.6.10° | 1.7.10 | 1.3.10°"| 9.6.10%®
1-130 CHgl 1.0 | 1510%| 1.0 |1.3.10%| 7.2.10°| 3.3.10% | 2.2.10%| 1.4.10%
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Element ) [SC‘/"IQQ] f, hion [SV/BA]
Substance =
Nuclide Age < 1 year y(cz,arl lyear | Syears | 10years| 15years adult
I, 1.0 [1.9.10%| 1.0 | 1.7.10%| 9.2.10° | 4.3.10” | 2.8.10| 1.9.10”
1-131 CH;l 1.0 | 1310 | 1.0 |1.3.10| 7.4.10®| 3.7.10” | 2.4.10%| 1.5.10%
I, 1.0 | 1710 | 1.0 | 1.6.10°| 9.4.10® | 4.8.10” | 3.1.10%| 2.0.10®
1-132 CH;l 1.0 |2.010°| 1.0 |1.8.10°| 95.10°| 4.4.10| 2.910"| 1.9.10"
I, 1.0 |2810°| 1.0 |23.10° 1.3.10°| 6.4.10" | 4.3.10"| 3.1.10"
1-132m CH;l 1.0 |1.8.10°| 1.0 | 1.6.10°| 8.3.10"°| 3.9.10" | 2.5.10"°| 1.6.10"
I, 1.0 |24.10°| 1.0 |21.10° 1.1.10°| 5.6.10" | 3.8.10"| 2.7.10"
1-133 CH;l 1.0 [3510%®| 1.0 |3.2.10% 1.7.10%®| 7.6.10” | 4.9.10”| 3.1.10%
I, 1.0 | 4510%®| 1.0 | 4.1.10% 2.1.10%®| 9.7.10” | 6.3.10| 4.0.10”
1-134 CHal 1.0 |5.1.10°| 1.0 | 4.3.10°| 2.3.10°| 1.1.10° | 7.4.10"| 5.0.10"
I, 1.0 |8.7.10°| 1.0 |6.9.10° 39.10°| 2.2.10" | 1.6.10"| 1.5.10"
1-135 CHal 1.0 | 75.10°| 1.0 |6.7.10°| 3.5.10°| 1.6.10° | 1.1.10%| 6.8.10%
I, 1.0 [9.720°| 1.0 | 85.10° 45.10°| 2.1.10° | 1.4.10°| 9.2.10"
mercury
Hg-193 vapours | 1.0 |4.210°| 1.0 | 3.4.10° 2.210% | 1.6.10 | 1.2.10°| 1.1.10%
Hg-193m | vapours | 1.0 |1.2.10®| 1.0 | 9.4.10°| 6.1.10”° | 4.5.10” | 3.4.10%°| 3.1.10%
Hg-194 | vapours | 1.0 | 9.4.10%| 1.0 | 8.3.10®| 6.2.10°® | 5.0.10® | 4.3.10"®| 4.0.10%
Hg-195 | vapours | 1.0 [5.3.10°| 1.0 | 4.3.10°| 2.8.10° | 2.1.10° | 1.6.10"| 1.4.10%°
Hg-195m | vapours | 1.0 | 3.0.10%®| 1.0 | 2.5.10®| 1.6.10® | 1.2.10°® | 8.8.10°| 8.2.10%
Hg-197 | vapours | 1.0 [1.6.10%| 1.0 | 1.3.10%| 8.4.10” | 6.3.10° | 4.7.10"]| 4.4.10%
Hg-197m | vapours | 1.0 | 2.1.10%| 1.0 | 1.7.20%®| 1.1.10% | 8.2.10 | 6.2.10°| 5.8.10%
Hg-199m | vapours | 1.0 | 6.5.10"°| 1.0 | 5.3.10"°| 3.4.10° | 2.5.10" | 1.9.10'°| 1.8.10"
Hg-203 | vapours | 1.0 [3.0.10®| 1.0 | 23.10%| 1.5.10%® | 1.0.10%® | 7.7.10"| 7.0.10%°

Legend:

Conversion factors;h listed in the tablere used to convert intake of radionuclides to the committed effective
dose for inhalation of radioactive fumes.

Conversion factors for a radiation worker and the adult members of the population are the same.An exception is
the value for sulphur-85 in the form SQ, for a radiation workerf = 1.2 x 10'° Sv/Bq.
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Annex No4 to DecreeNo. 422/2016&Coll.

Representative characteristics considered when selecting optimal radiation protection
alternatives

When selecting the optimal variant in the optimisagocess, the following aspects and
details must be taken into account:

1. The level of the exposure of persons for the purposes of comparing options to reduce
planned or already received doses to individuals or groups of the population that is
expressed acharacterised by
1.1.Breaking down the exposure of all persons in time and space depending on the type

of source of ionising radiation, both in the workplace and in its vicinity, taking into
account the results of realorld measurements, if available, or esites based on
calculation models.

1.2. The results of the measurement of personal doses, if they are available for the given
exposure situation, which includes the average individual dose, the lowest and highest
personal dose, number of irradiated individudlse collective total dose and the
distribution of individual doses, i.e. the distribution of individual doses at stipulated
individual dose intervals.

1.3. The probability of potential exposure, which is an estimate of the possible frequency
of occurrence of ifferent levels of potential exposures in case of an emergency
exposure situation.

1.4.Initial radiological conditions during the optimisation process, which especially
include the degree of exposure to natural background radiation or increased exposure
levelsdue to previous activities and accidents.

2. Dose optimisation limits or reference levels for a given activity, if they are stipulated,
which serve as the upper limit for the exposure of individuals that are exposed to radiation
in the given situation, whereut of the possible variants of the radiation protection
preference should be given to those that ensure that the stipulated dose optimisation limits
or reference levels are not exceeded during the given activity.

3. Examples of best practice
3.1. Examples of bdspractice must be taken into account, if they are available for the

given activity.

3.2.For similar activities with a source of ionising radiation, procedures or methods for
ensuring radiation protection established as best practice must be taken into.account

4. Technical, organisational, and economic aspects
4.1.When choosing the best economic provision of radiation protection in the relevant

situation, one can use procedures that weigh the benefits of the implemented radiation
protection measure, usually expresasdhe avoided collective dose in the form of its
financial equivalent, against the financial costs of this measure.

4.2.Consideration of a solution according to the principle of best available technology,
which means the assessment of the existence andlairgil of the best and most
effective technologies in the considered area and the possibility of their use, taking
account of the costs of their deployment or acquisition, which may be high, but may
increase radiation protection significantly.
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Annex 5 to DecreeNo. 422/2016Coll.

Procedures for performing conservative estimates of irradiation of a representative
individual

. Determination of a representative individual and assessment of their exposure must be

carried out based on information on the sowfdenising radiation, including

1.1.expected radionuclides released during the calendar year into the environment from
the workplace antheir activities, and

1.2.dose rates as a result of radiation emitted into the vicinity of the workplace.

. The content of radimuclides in components of the environment must be determined by

2.1.direct measurement, or

2.2.use of a suitable model for radionuclide propagation in the vicinity of the workplace
subject to ionising radiation, taking into account kiegn knowledge of parameter
characterising the meteorological or hydrological situation in the vicinity of the
workplace with the source of ionising radiation.

. It is necessary to take into account the possible accumulation of radionuclides with a long

half-life in the environmentaring the expected period of operation of a workplace with a

source of ionising radiation.

. Data regarding the living habits of the population in residential areas where the highest

content of radionuclides is measured or calculated in components of tinenerent

(hereinafter the Oselected group of peopl

information about the location, eating habits and lifestyle, while taking into account

physiological factors, especially agéata on individuals with extreme habimust be

excluded from data on the living habits of the selected group of pedpedata on the

living habits of the selected group of people must be applicable over the longf tielim.

impossible obtain data on the living habits of the local pdjuainformation from the

appropriate regional or national statistics must be used, and for the amount of air inhaled

and water ingest6g@and®.ata pursuant to A

. Based on data on the content of radionuclides in components of the environment and

the living habits of the selected group of people, it is necessary to stipulate the annual

intake of individual radionuclides via all expected avenues of irradiation for individuals

from the selected group of people.

. To convert the activities of radiookdes taken in to the annual committed effective dose,

conversion factors pursuant to Anrigxo this Decree must be used for the selected group

of people.The conversion must be performed for the age range:

6.1.0 to 5 years by using the conversion factordiorage of 1 year;

6.2.6 to 15 years by using the conversion factor for age 10;

6.3.16 to 70 years by using the conversion factor for an adult.

. For the selected group of people, the effective dose from external exposure due to

exposure to radionuclides in compotseof the environment or irradiation that penetrates

the shielding of a source of ionising radiation and is dispersed in its vicltigy total

effective dose per calendar year for individuals from the selected group of people is the

sum of the annual camitted effective dose from the intake of radionuclides and the

effective dose from external radiation.

. The individual with the highest effective dose for the calendar year from the selected

group of people specified pursuant to poihted 7 is the represéative personWhen

comparing the annual doses of an authorised representative person with the authorised

limit, it is necessary to use tlaetivitiesof radionuclides released in the relevant calendar

year into the environment from the workplace contagjra source of ionising radiation or
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as dose rates due to radiation dispersing into the vicinity of the workjfidbe.annual

doses of the representative person are determined using a radionuclide dispersal model,
the data on the meteorological or hyldgical situation in the relevant calendar year must

be used.
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Annex 6 to DecreeNo. 422/2016Coll.

The contents of an optimisation study for stipulating the authorised exposure limit for a

representative person

An optimisation study for stipulating theithorised exposure limit for a representative person
must:

1.

2.

stipulate the representative person and estimate his or her exposure using the procedure
pursuant to Annek to this Decree;

list circumstances affecting exposure of the representative persoareéheglated to the
amount of radioactive substances and ionising radiation released into the environment and
conditions of their dispersal in the vicinity of a workplace containing a source of ionising
radiation;

include a document certifying that radiofides released during the calendar year into the
environment from the workplace containing a source of ionising radiation dispersing into
the vicinity of the workplace correspond to the planned exposure situation resulting from
the expected operation ofishworkplace; this document must take into account available
technical and organisational measures to reduce the amount of radioactive substances or
ionising radiation released into the environment;

contain the expected profile of radionuclide release th® environment during the
calendar year, including consideration of the possibility of releasing the entire activity of
some radionuclide during a short period of time all at once; and

contain a justified choice of conditions for radionuclide dispersdahé atmosphere or
hydrosphere that will be used to stipulate the proposed values of the authorised limit
taking into the expected radionuclide release profile pursuant to4oint

Legend:

In choosing parameters pursuant to points 3 to 5, an approatibenused that is

1.

2.

deterministic, which must use a justified conservative approach to select the set of parameters leading to the
highest authorised limit value, or
probabilistic, wherein
a. the scope of parameters must be taken into account, and
b. the resultig probability that the representative person will be exposed to a degree exceeding the
proposed authorised limit is at mos¥b
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Annex 7 to DecreeNo. 422/2016Coll.
Exemption and clearance levels

Specific activity exemption levels and clearance levelsrfany amount andany type of
solid radioactive substance

Nuclide Spgc_ific Nuclide Spgcjfic Nuclide Spgc_ific
activity activity activity
[kBa/kg] [kBa/kg] [kBa/kg]
H-3 100 Co-55 10 Sr92 10
Be-7 10 Co-56 0.1 Y-90 1000
C-14 1 Co-57 1 Y-91 100
F-18 10 Co-58 1 Y-91m 100
Na-22 0.1 Co-58m 10000 Y-92 100
Na-24 1 Co-60 0.1 Y-93 100
Si-31 1000 Co-60m 1000 Zr-93 10
P-32 1000 Co61 100 Zr-95* 1
P-33 1000 Co-62m 10 Zr-97* 10
S35 100 Ni-59 100 Nb-93m 10
ClI-36 1 Ni-63 100 Nb-94 0.1
ClI-38 10 Ni-65 10 Nb-95 1
K-42 100 Cu-64 100 Nb-97* 10
K-43 10 Zn-65 0.1 Nb-98 10
K-40 10 Zn-69 1000 Mo-90 10
Ca45 100 Zn-69m* 10 Mo-93 10
Ca47 10 Ga72 10 Mo-99* 10
Sc46 0.1 Ge71 10000 Mo-101* 10
Sc47 100 As-73 1000 Tc-96 1
Sc48 1 As-74 10 Tc-96m 1000
V-48 1 As-76 10 Tc-97 10
Cr-51 100 As-77 1000 Tc-97m 100
Mn-51 10 Se75 1 Tc-99 1
Mn-52 1 Br-82 1 Tc-99m 100
Mn-52m 10 Rb-86 100 Ru-97 10
Mn-53 100 Sr-85 1 Ru-103* 1
Mn-54 0.1 Sr-85m 100 Ru-105* 10
Mn-56 10 Sr87m 100 Ru-106* 0.1
Fe52* 10 Sr-89 1000 Rh-103m 10000
Fe55 1000 Sr-90* 1 Rh-105 100
Fe-59 1 Sr91* 10 Pd-103* 1000
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Nuclide Specific
activity
[kBarkg]
Pd-109* 100
Ag-105 1
Ag-110m* 0.1
Ag-111 100
Cd-109* 1
Cd-115* 10
Cd-115m* 100
In-111 10
In-113m 100
In-114m* 10
In-115m 100
Sn113* 1
Sn125 10
Sb122 10
Sb-124 1
Sb-125* 0.1
Te-123m 1
Te-125m 1000
Te-127 1000
Te-127m* 10
Te-129 100
Te-129m* 10
Te-131 100
Te-131m* 10
Te-132* 1
Te-133 10
Te-133m 10
Te-134 10
1-123 100
1-125 100
1-126 10
1-129 0.01
1-130 10
1-131 10
1-132 10
1-133 10

Nuclide Spgc_ific
activity
[kBa/kg]
1-134 10
1-135 10
Cs129 10
Cs131 1000
Cs132 10
Cs134 0.1
Cs134m 1000
Cs135 100
Cs136 1
Cs137* 0.1
Cs138 10
Ba131 10
Ba-140 1
La-140 1
Ce 139 1
Cel4l 100
Ce 143 10
Ce144* 10
Pr-142 100
Pr-143 1000
Nd-147 100
Nd-149 100
Pm147 1000
Pm149 1000
Sm151 1000
Sm153 100
Eu-152 0.1
Eu-152m 100
Eu-154 0.1
Euw-155 1
Gd-153 10
Gd-159 100
Tb-160 1
Dy-165 1000
Dy-166 100
Ho-166 100

Nuclide Sp(_ac_ific
activity
[kBa/kg]
Er-169 1000
Er-171 100
Tm-170 100
Tm-171 1000
Yb-175 100
Lu-177 100
Hf-181 1
Ta-182 0.1
W-181 10
W-185 1000
w-187 10
Re-186 1000
Re-188 100
Os 185 1
Os191 100
0s191m 1000
0Os193 100
Ir-190 1
Ir-192 1
Ir-194 100
Pt+191 10
Pt193m 1000
Pt197 1000
Pt197m 100
Au-198 10
Au-199 100
Hg-197 100
Hg-197m 100
Hg-203 10
TI-200 10
TI-201 100
TI-202 10
TI-204 1
Pb-203 10
Bi-206 1
Bi-207 0.1
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Nuclide Specific
activity
[kBa/kg]
Am-242m* 0.1
Am-243* 0.1
Cm242 10
Cm243 1
Cm244 1
Cm245 0.1
Cm-246 0.1
Cm247* 0.1
Cm-248 0.1
Bk-249 100
Cf-246 1000
Cf-248 1
Cf-249 0.1
Cf-250 1
Cf-251 0.1
Cf-252 1
Cf-253 100
Cf-254 1
Es253 100
Es254* 0.1
Es254m* 10
Fm-254 10000
Fm-255 100

Nuclide Sp(_ac_ific
activity
[kBarkg]
Po-203 10
Po-205 10
Po-207 10
At-211 1000
Ra-225 10
Ra-227 100
Th-226 1000
Th-229 0.1
Th-232 1
P&a230 10
Pa233 10
U-230 10
U-231 100
U-232* 0.1
U-233 1
U-236 10
U-237 100
U-238 1
U-239 100
U-240* 100
Np-237* 1
Np-239 100
Np-240 10
Pu234 100
Pu235 100
Pu236 1
Pu237 100
Pu238 0.1
Pu239 0.1
Pu-240 0.1
Pu241 10
Pu242 0.1
Pu243 1000
Pu244* 0.1
Am-241 0.1
Am-242 1000
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Legend:

Specific activity values fonuclides marked with * (parent nuclides) also include their decay proguogehy

with which they are in radioactive equilibrium.
Progenythat are in radioactive equilibrium with their parent nuclide are not assessed independently.
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Parent nuclidesand corresponding progeny in radioactive equilibrium

Parent nuclide Progeny
Fe52 Mn-52m
Zn-69m Zn-69
Sr-90 Y-90
Sr91 Y-91m
Zr-95 Nb-95
Zr-97 Nb-97m, Nb97
Mo-99* Tc-99m
Nb-97 Nb-97m
Mo-99 Tc-99m
Mo-101 Tc-101
Ru-103 Rh-103m
Ru-105 Rh-105m
Ru-106 Rh-106
Pd103 Rh-103m
Pd109 Ag-109m
Ag-110m Ag-110
Cd-109 Ag-109m
Cd-115 In-115m
Cd-115m In-115m
In-114m In-114
Sn113 In-113m
Sb-125 Te-125m
Te-127m Te-127
Te-129m Te-129
Te-131m Te-131
Tel32 1-132
Cs137 Ba137m
Cel44 Pr144, Pr144m
U-232 Th-228, Ra224, Rn220, Pe216, Pb212, Bi212, T+208
U-240 Np-240m, Np240
Np-237 Pa233
Pu244 U-240, Np240m, Np240
Am-242m Np-238
Am-243 Np-239
Cm-247 Pu243
Es254 Bk-250
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Parent nuclide

Progeny

Es254m

Fm-254




Specific activity exemption levels for anoderateamount of radioactive substance and
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activity exemption levels

Nuclide Specific Activity Nuclide Specific Activity
activity [Bq] activity [Bq]
[kBa/kg] [kBa/kg]

H-3 10° 10° Sc45 107 10
Be-7 10° 10 Sc46 10 10°
Be-10 10 10° Sc47 107 10°
c-11 10 10° Sc48 10 10°
C-14 10 10 Sc49 10° 10°
N-13 107 10° Ti-44 10 10°
Ne-19 107 10° Ti-45 10 10°
0-15 107 10° V-47 10 10°
F-18 10 10° V-48 10 10°
Na-22 10 10° V-49 10" 10
Na-24 10 10° Cr-48 107 10°
Mg-28 10 10° Cr-49 10 10°
Al-26 10 10° Cr-51 10° 10
Si-31 10° 10° Mn-51 10 10°
Si-32 10° 10° Mn-52 10 10°
P-32 10° 10° Mn-52m 10 10°
P-33 10° 106 Mn-53 10 10°
S35 10° 10¢° Mn-54 10 10°
Cl-36 10 10° Mn-56 10 10°
Cl-38 10 10° Fe52 10 10°
CI-39 10 10° Fe55 10 10°
Ar-37 10¢° 106 Fe-59 10 10°
Ar-39 10 10 Fe-60 107 10°
Ar-41 107 10° Co-55 10 10°
K-40 107 10° Co-56 10 10°
K-42 107 10° Co-57 107 10°
K-43 10 10° Co-58 10 10°
K-44 10 10° Co-58m 10 10
K-45 10 10° Co-60 10 10°
Ca41 10° 10’ Co-60m 10° 10°
Ca45 10 10’ Co61 107 10°
Ca47 10 10° Co-62m 10 10°
Sc43 10 10 Ni-56 10 10°
Sc44 10 10° Ni-57 10 10°
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Nuclide Specific Activity Nuclide Specific Activity

activity [Bq] activity [Bq]
[kBarkg] [kBa/kg]

Ni-59 10 106 As-76 107 10°
Ni-63 10° 106 As-77 10° 10°
Ni-65 10 10° As-78 10 10°
Ni-66 10 10 Se70 10 10°
Cu-60 10 10° Se73 10 10°
Cu-61 10 10° Se73m 107 10°
Cu-64 107 10 Se75 107 10°
Cu-67 107 10° Se79 10 10
Zn-62 107 10° Ses1 10° 10°
Zn-63 10 10° Se81lm 10° 10
Zn-65 10 10° Se83 10 10°
Zn-69 10* 10° Br-74 10 10°
Zn-69m 107 10° Br-74m 10 10°
Zn-71m 10 10° Br-75 10 10°
Zn-72 107 10° Br-76 10 10°
Ga65 10 10° Br-77 107 10°
Ga66 10 10° Br-80 107 10°
Ga67 107 10° Br-80m 10° 10
Ga68 10 10° Br-82 10 10°
Ga70 107 10¢° Br-83 10° 10°
Ga72 10 10° Br-84 10 10°
Ga73 107 10° Kr-74 107 10°
Ge66 10 10° Kr-76 107 10°
Ge67 10 10° Kr-77 107 10°
Ge68* 10 10° Kr-79 10° 10°
Ge-69 10 10° Kr-81 10 10
Ge71 10 106 Kr-81m 10° 10'°
Ge75 10° 10° Kr-83m 10° 10*
Ge77 10 10° Kr-85 10° 10"
Ge78 107 10° Kr-85m 10° 10'°
As-69 10 10° Kr-87 107 10°
As-70 10 10° Kr-88 107 10°
As-71 10 10 Rb-79 10 10°
As-72 10 10° Rb-81 10 10°
As-73 10° 10 Rb-81m 10° 10’
As-74 10 10° Rb-82m 10 10°
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Nuclide Specific Activity Nuclide Specific Activity
activity [Bq] activity [Bq]
[kBarkg] [kBa/kg]

Rb-83* 107 10° Nb-89 10 10°
Rb-84 10 10° Nb-89m 10 10°
Rb-86 107 10° Nb-90 10 10°
Rb-87 10° 10 Nb-93m 10 10
Rb-88 107 10° Nb-94 10 10°
Rb-89 107 10° Nb-95 10 10°
Sr-80 10° 10 Nb-95m 107 10
Sr-81 10 10° Nb-96 10 10°
Sr-82* 10 10° Nb-97 10 10°
Sr-83 10 10° Nb-98 10 10°
Sr-85 107 10° Mo-90 10 10°

Sr-85m 107 10’ Mo-93 10° 106

Sr87m 107 10¢° Mo-93m 10 10°
Sr-89 10° 10¢° Mo-99* 107 10°
Sr90* 107 10 Mo-101 10 10°
Sr91 10 10° Tc-93 10 10°
Sr92 10 10¢° Tc-93m 10 10°
Y-86 10 10° Tc-94 10 10°
Y-86m 107 10’ Tc-94m 10 10°
Y-87* 10 10° Tc-95 10 10°
Y-88 10 10° Tc-95m 10 10°
Y-90 10° 10° Tc-96 10 10°
Y-90m 10 10° Tc-96m 10° 10
Y-91 10° 10° Tc-97 10° 106
Y-91m 107 10° Tc-97m 10° 10
Y-92 107 10° Tc-98 10 10°
Y-93 107 10° Tc-99 10 10
Y-94 10 10° Tc-99m 107 10
Y-95 10 10° Tc-101 107 10°
Zr-86 107 10 Tc-104 10 10°
Zr-88 107 10° Ru-94 107 10°
Zr-89 10 10 Ru-97 107 10’
Zr-93* 10° 10 Ru-103 107 10°
Zr-95 10 10° Ru-105 10 10°
Zr-97* 10 10° Ru-106* 107 10°
Nb-88 10 10° Rh-99 10 10°
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Nuclide Specific Activity Nuclide Specific Activity

activity [Bq] activity [Bq]
[kBarkg] [kBa/kg]

Rh-99m 10 10° In-109 10 10
Rh-100 10 10° In-110 10 10°
Rh-101 107 10 In-110m 10 10°
Rh-101m 107 10 In-111 107 10°
Rh-102 10 10° In-112 107 10°
Rh-102m 107 10° In-113m 107 10°
Rh-103m 10 106 In-114 10° 10°
Rh-105 107 10 In-114m 107 10°
Rh-106m 10 10° In-115 10° 10°
Rh-107 107 10° In-115m 107 10°
Pd-100 107 10 In-116m 10 10°
Pd-101 107 10° In-117 10 10°
Pd-103 10° 106° In-117m 107 10°
Pd-107 10 106° In-119m 107 10°
Pd-109 10° 10° Sn110 107 10
Ag-102 10 10° Sni111 107 10°
Ag-103 10 10° Sn113 10° 10
Ag-104 10 10° Sn117m 107 10°
Ag-104m 10 10° Sn119m 10° 10
Ag-105 107 10° sni121 10° 10
Ag-106 10 10° Sni121m* 10° 10’
Ag-106m 10 10° Sni123 10° 10°
Ag-108m* 10 10° Sn123m 107 10°
Ag-110m 10 10° Sn125 107 10°
Ag-111 10° 10° Sn126* 10 10°
Ag-112 10 10° Sn127 10 10°
Ag-115 10 10° Sn128 10 10°
Cd-104 107 10 Sb115 10 10°
Cd-107 10° 10 Sb116 10 10°
Cd-109 10 10° Sb-116m 10 10°
Cd-113 10° 10° Sb117 107 10
Cd-113m 10° 10 Sb-118m 10 10°
Cd-115 107 10 Sb119 10° 10
Cd-115m 10° 10° Sb-120 107 10°
Cd-117 10 10° Sb-120m 10 10°
Cd-117m 10 10° Sb122 107 10"
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Nuclide Sp(_ac_ific Activity Nuclide Sp(_ac_ific Activity

activity [Bq] activity [Bq]
[kBarkg] [kBa/kg]

Sb-124 10 10° 1-130 10 10°
Sb-124m 107 10° 1-131 107 10°
Sb-125 107 10° 1-132 10 10°
Sb-126 10 10° 1-132m 107 10°
Sb-126m 10 10° 1-133 10 10°
Sb-127 10 10° 1-134 10 10°
Sb-128 10 10° 1-135 10 10°
Sb-128m 10 10° Xe-120 107 10°
Sb-129 10 10° Xe-121 107 10°
Sb-130 10 10° Xe-122* 107 10°
Sb-131 10 10° Xe-123 107 10°
Te-116 107 10’ Xe-125 10° 10°
Te121 10 10° Xe-127 10° 10°
Te-121m 107 10° Xe-129m 10° 10*
Te-123 10° 10° Xe-131m 10" 10*
Te-123m 107 10 Xe-133m 10° 10*
Te-125m 10° 10 Xe-133 10° 10*
Te-127 10° 10° Xe-135 10° 10'°
Te-127m 10° 10 Xe-135m 107 10°
Te-129 107 10° Xe-138 107 10°
Te-129m 10° 10° Cs125 10 10"
Te131 107 10° Cs127 107 10°
Te-131m 10 10° Cs129 107 10°
Te-132 107 10 Cs130 107 10
Te-133 10 10° Cs131 10° 10°
Te-133m 10 10° Cs132 10 10°
Te-134 10 10° Cs134m 10° 10°
1-120 10 10° Cs134 10 10"
1-120m 10 10° Cs135 10 10
1-121 107 10° Cs135m 10 10°
1-123 107 10 Cs136 10 10°
1-124 10 10 Cs137* 10 10"
1-125 10° 10 Cs138 10 10"
1-126 107 10° Ba-126 107 10’
1-128 107 10° Ba-128 107 10’
1-129 107 10° Ba-131 107 10°
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Nuclide Sp(_ac_ific Activity Nuclide Sp(_ac_ific Activity

activity [Bq] activity [Bq]
[kBarkg] [kBa/kg]

Ba-131m 107 10 Nd-136 107 10
Ba-133 107 10° Nd-138 10° 10
Ba-133m 107 10° Nd-139 107 10°
Ba-135m 107 10° Nd-139m 10 10°
Ba-137m 10 10° Nd-141 107 10
Ba-139 107 10° Nd-147 107 10°
Ba-140* 10 10° Nd-149 107 10
Ba-141 107 10° Nd-151 10 10°
Ba-142 107 10° Pm141 10 10°
La-131 10 10° Pm143 107 10°
La-132 10 10° Pm144 10 10
La-135 10° 10’ Pm145 10° 10
La-137 10° 10’ Pm146 10 10°
La-138 10 10° Pm147 10" 10
La-140 10 10° Pm148 10 10°
La-141 107 10° Pm148m 10 10°
La-142 10 10° Pm149 10° 10°
La-143 107 10° Pm150 10 10°
Ce134* 10° 10’ Pm151 107 10°
Ce135 10 10¢° Sm141 10 10°
Ce137 10° 10’ Sm141im 10 10°
Ce137m 10° 10° Sm142 107 10’
Ce139 107 10° Sm145 107 10
Ce141 107 10 Sm146 10 10°
Ce143 107 10° Sm147 10 10
Ce144* 107 10° Sm151 10 10¢°
Pr-136 10 10° Sm153 107 10°
Pr-137 107 10° Sm155 107 10°
Pr-138m 10 10° Sm156 107 10°
Pr-139 107 10 Eu-145 10 10°
Pr-142 107 10° Eu-146 10 10°
Pr-142m 10 10° Eu-147 107 10°
Pr-143 10 10 Eu-148 10 10°
Pr-144 107 10° Eu-149 107 10
Pr-145 10° 10° Eu-150 10 10°
Pr147 10 10° Eu-150m 10° 10°
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Nuclide Sp(_ac_ific Activity Nuclide Sp(_ac_ific Activity

activity [Bq] activity [Bq]
[kBarkg] [kBa/kg]

Eu-152 10 10° Ho-157 107 10°
Eu-152m 107 10° Ho-159 107 10°
Eu-154 10 10° Ho-161 107 10
Eu-155 107 10 Ho-162 107 10
Eu-156 10 10° Ho-162m 10 10°
Eu-157 107 10° Ho-164 10° 10°
Eu-158 10 10° Ho-164m 10° 10
Gd-145 10 10° Ho-166 10° 10°
Gd-146* 10 10° Ho-166m 10 10°
Gd-147 10 10° Ho-167 107 10°
Gd-148 10 10 Er-161 10 10°
Gd-149 107 10° Er-165 10° 10
Gd-151 107 10 Er-169 10 10
Gd-152 10 10" Er-171 107 10°
Gd-153 107 10 Er-172 107 10°
Gd-159 10° 10° Tm-162 10 10°
Th-147 10 10° Tm-166 10 10°
Th-149 10 10° Tm-167 107 10°
Th-150 10 10° Tm-170 10° 10°
Th-151 10 10° Tm-171 10" 106
Tbh-153 107 10’ Tm-172 107 10°
Th-154 10 10° Tm-173 107 10¢°
Th-155 107 10 Tm-175 10 10
Th-156 10 10° Yb-162 107 10
Th-156m (24,4 h) 10° 10 Yb-166 107 10’
Tbh-156m' (5 h) 10* 10 Yb-167 107 10°
Th-157 10 10 Yb-169 107 10
Th-158 10 10° Yb-175 10° 10
Th-160 10 10° Yb-177 107 10°
Th-161 10° 10° Yb-178 10° 10°
Dy-155 10 10° Lu-169 10 10°
Dy-157 107 10° Lu-170 10 10°
Dy-159 10° 10 Lu-171 10 10°
Dy-165 10° 10° Lu-172 10 10°
Dy-166 10° 10° Lu-173 107 10’
Ho-155 107 10° Lu-174 107 10’
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Nuclide Sp(_ac_ific Activity Nuclide Sp(_ac_ific Activity

activity [Bq] activity [Bq]
[kBarkg] [kBa/kg]

Lu-174m 107 10 Ta-186 10 10°
Lu-176 107 10° W-176 107 10°
Lu-176m 10° 10° W-177 10 10°
Lu-177 10° 10 W-178* 10 10°
Lu-177m 10 10° W-179 107 10
Lu-178 107 10° W-181 10° 10
Lu-178m 10 10° W-185 10 10
Lu-179 10° 10° W-187 107 10°
Hf-170 107 10° W-188* 107 10°
Hf-172* 10 10° Re-177 10 10°
Hf-173 107 10° Re-178 10 10°
Hf-175 107 10° Re-181 10 10°
Hf-177m 10 10° Re-182 10 10°
Hf-178m 10 10° Re-182m 10 10°
Hf-179m 10 10° Re-184 10 10°
Hf-180m 10 10° Re-184m 107 10°
Hf-181 10 10¢° Re-186 10° 10°
Hf-182 107 10° Re-186m 10° 10
Hf-182m 10 10° Re-187 10° 10°
Hf-183 10 10¢° Re-188 107 10°
Hf-184 107 10° Re-188m 107 10
Ta172 10 10° Re-189* 107 10¢°
Ta173 10 10° 0s180 107 10
Ta-174 10 10° Os181 10 10
Ta175 10 10° 0s182 107 10°
Ta-176 10 10° 0s185 10 10°
Ta177 107 10 0s189m 10 10
Ta-178 10 10° 0s191 107 10
Ta-179 10° 10 0s191m 10° 10
Ta-180 10 10° 0s193 107 10°
Ta-180m 10° 10 0s194 107 10°
Ta-182 10 10 Ir-182 10 10°
Ta-182m 107 10 Ir-184 10 10°
Ta-183 107 10° Ir-185 10 10°
Ta-184 10 10° Ir-186 10 10°
Ta-185 107 10° Ir-186m 10 10°
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Nuclide Specific Activity Nuclide Specific Activity

activity [Bq] activity [Bq]
[kBarkg] [kBa/kg]

Ir-187 107 10° Hg-195 107 10°
Ir-188 10 10° Hg-195m* 107 10°
Ir-189* 107 10 Hg-197 107 10
Ir-190 10 10° Hg-197m 107 10°
Ir-190m (3,1 h) 10 10° Hg-199m 107 10°
Ir-190m' (1,2 h) 10* 10 Hg-203 107 10°
Ir-192 10 10 TI-194 10 10
Ir-192m 107 10 TI-194m 10 10°
Ir-193m 10 10 TI-195 10 10°
Ir-194 107 10° TI-197 107 10°
Ir-194m 10 10° TI-198 10 10
Ir-195 107 10° TI-198m 10 10°
Ir-195m 107 10° TI-199 107 10°
Pt186 10 10¢° TI-200 10 10°
Pt188* 10 10¢° TI-201 107 10°
Pt189 107 10¢° TI-202 107 10°
Pt191 107 10° TI-204 10" 10"
Pt193 10 10’ Pb-195m 10 10°
Pt193m 10° 10 Pb-198 107 10°
Pt195m 107 10¢° Pb-199 10 10°
Pt197 10° 10° Pb-200 107 10°
Pt197m 107 10° Pb-201 10 10°
Pt199 107 10° Pb-202 10° 10°
Pt200 107 10° Pb-202m 10 10°
Au-193 107 10 Pb-203 107 10°
Au-194 10 10° Pb-205 10 10
Au-195 107 10 Pb-209 10° 10°
Au-198 107 10° Pb-210* 10 10
Au-198m 10 10° Pb211 107 10°
Au-199 107 10° Pb-212* 10 10°
Au-200 107 10° Pb214 107 10°
Au-200m 10 10 Bi-200 10 10°
Au-201 107 10 Bi-201 10 10°
Hg-193 107 10° Bi-202 10 10°
Hg-193m 10 10° Bi-203 10 10°
Hg-194* 10 10° Bi-205 10 10°
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Nuclide Specific Activity Nuclide Specific Activity

activity [Bq] activity [Bq]
[kBarkg] [kBa/kg]

Bi-206 10 10° Th-231 10° 10
Bi-207 10 10° Th-232 10 10
Bi-210 10° 10° Thys: 1 10°
Bi-210m* 10 10° Th-234* 10° 10
Bi-212* 10 10° Pa227 10 10°
Bi-213 107 10° Pa228 10 10°
Bi-214 10 10° Pa230 10 10°
P0-203 10 10° Pa231 1 10°
P0o-205 10 10° Pa232 10 10°
P0-206 10 10° Pa233 10 10
P0o-207 10 10° Pa234 10 10°
P0o-208 10 10 U-230* 10 10
P0o-209 10 10 U-231 107 10
Po-210 10 10 U-232* 1 10°
At-207 10 10° U-233 10 10
At-211 10° 10 U-234 10 10
Fr-222 10° 10° U-235* 10 10
Fr-223 107 10° U-236 10 10
Rn-220* 10* 10’ U-237 107 10°
Rn-222* 10 10° U-238* 10 10
Ra223* 107 10° Unaws® 1 10°
Ra224* 10 10° U-239 107 10°
Ra225 10 10° U-240 10° 10
Ra226* 10 10 U-240* 10 10°
Ra227 107 10° Np-232 10 10°
Ra228* 10 10° Np-233 107 10’
Ac-224 107 10° Np-234 10 10°
Ac-225* 10 10* Np-235 10° 10’
Ac-226 107 10° Np-236 107 10°
Ac-227* 0.1 10° Np-236m 10° 10’
Ac-228 10 10° Np-237* 1 10°
Th-226* 10° 10 Np-238 107 10°
Th-227 10 10* Np-239 107 10’
Th-228* 1 10* Np-240 10 10°
Th-229* 1 10° Pu234 107 10
Th-230 1 10* Pu235 107 10’
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Nuclide Sp(_ac_ific Activity Nuclide Sp(_ac_ific Activity
activity [Bq] activity [Bq]
[kBarkg] [kBa/kg]
Pu-236 10 10 Bk-245 107 10°
Pu-237 10° 10 Bk-246 10 10°
Pu-238 1 10 Bk-247 1 10
Pu-239 1 10 Bk-249 10° 10°
Pu-240 1 10° Bk-250 10 10°
Pu-241 107 10° Cf-244 10 10
Pu-242 1 10 Cf-246 10° 10°
Pu-243 10° 10 Cf-248 10 10
Pu-244 1 10 Cf-249 1 10°
Pu-245 107 10° Cf-250 10 10
Pu-246 107 10° Cf-251 1 10°
Am-237 107 10° Cf-252 10 10*
Am-238 10 10¢° Cf-253 107 10°
Am-239 107 10° Cf-254 1 10°
Am-240 10 10° Es250 107 10°
Am-241 1 10 Es251 107 10
Am-242 10° 10° Es253 107 10°
Am-242m* 1 10" Es254 10 10*
Am-243* 1 10° Es254m 107 10°
Am-244 10 10° Fm-252 10° 10°
Am-244m 10 10 Fm-253 107 10°
Am-245 10° 10° Fm-254 10" 10’
Am-246 10 10° Fm-255 10° 10
Am-246m 10 10° Fm-257 10 10°
Cm-238 107 10 Md-257 107 10
Cm-240 107 10° Md-258 107 10°
Cm241 107 10°
Cm242 107 10°
Cm243 1 10
Cm-244 10 10
Cm-245 1 10°
Cm-246 1 10°
Cm-247 1 10
Cm-248 1 10°
Cm-249 10° 10°
Cm-250 0.1 10°
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Legend:

A moderateamount of radioactive substance is considered to be an amount lessdhas.1

Specific activity and activity values for nuclides matkeith * (parent nuclides) also include their decay
products progeny with which they are in radioactive equilibrium.

Progenythat are in radioactive equilibrium with their parent nuclide are not assessed independently.
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Parent nuclides and correspondingprogeny in radioactive equilibrium

Parent nuclide Progeny
Ge 68 Ga68
Rb-83 Kr-83m
Sr-82 Rb-82
Sr-90 Y-90
Y-87 Sr-87m
Zr-93 Nb-93m
Zr-97 Nb-97
Mo-99 Tc-99m
Ru-106 Rh-106
Ag-108m Ag-108
Sn121m Sn121 (0.776)
Sn126 Sb-126m
Xe-122 1-122
Cs137 Ba137m
Ba-140 La-140
Cel34 La-134
Cel44 Pr-144
Gd-146 Eu-146
Hf-172 Lu-172
W-178 Ta1l78
W-188 Re 188
Re189 Os189m (0.241)
Ir-189 0s189m
Pt188 Ir-188
Hg-194 Au-194
Hg-195m Hg-195 (0.542)
Pb210 Bi-210, Pe210
Pb212 Bi-212, TF208 (0.%), Pe212 (0.64)
Bi-210m TI-206
Bi-212 TI-208 (0.36), Pe212 (0.64)
Rn-220 Po-216
Rn-222 Po-218, Pb214, Bi214, Pe214
Ra223 Rn-219, Pe215, Pb211, Bi211, T+207
Ra224 Rn-220, Pe216, Ph212, Bi212, TF208 (0.36), Pe212 (0.64)
Ra226 Rn222,P0-218, Pb214, Bi214, Pe214, Pb210, Bi210, Pe210
Ra228 Ac-228
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Parent nuclide Progeny
AC-225 Fr-221, At217, Bi213, Pe213 (0.978), TI209 (0.0216), P{209 (0.978)
Ac-227 Fr-223 (0.0138)
Th-226 Ra222, Ra218, Pe214
Th-228 Ra224, Ra220, Pe216, Pb212, Bi212, TH208 (0.36), Pe212 (0.64)
Th-229 Ra225, Ac225, Fr221, At217, Bi213, Pe213, Ph209
Thy g2« R&a228, Ac228, Th228, Ra224, Rn220, Pe216, Pb212, Bi212, TF208 (0.36), Po
212 (0.64)
Th-234 Pa234m
U-230 Th-226, Ra222, Rn218, Pe214
U-232 Th-228, Ra224, Rn220, Pe216, Pb212, Bi212, T+208 (0.36), P12 (0.64)
U-235 Th-231
U-238 Th-234, Pa234m
Upse ¢ Th-234, Pa234m, U234, Th230, Ra226, Rnr222, Pe218, Pb214, Bi214, Pe214,
Pb-210, Bi210, Pe210
U-240 Np-240m
Np-237 Pa233
Am-242m Am-242
Am-243 Np-239
Surface activity exemption levels for surface contamination of &ms
Radionuclide source type Surface acztivity
[Bg/cm?]
Radionuclide sources emitting beta or gamma radiation, antobiwity 0.4
radionuclide sources emitting alpha radiation
Other radionuclide sources emitting alpha radiation 0.04
Legend:

Low-toxic radionuclide sources emitting alpha radiation are as follows:

1. natural uranium, depleted uranium, natural thorium228, Th230, Th232, U235, and U238 is
contained in ores or chemical concentrates, or

2. radioactive source emitting alpha radiation véthalflife of less than ten days.
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Annex 8 to DecreeNo. 422/201&Coll.

Activity levels of highly active sources

Element (atomic number) Radionuclide The activity level defining
the highly active source
[TBq]
Americium (95) Am-241 6. 10°
Am-241/Be9 () 6. 10°
Californium (98) Cf-252 2.10°
Curium (96) Cm-244 5. 10°
Cobalt (27) Co-60 3. 107
Caesium (55) Cs137 1. 10"
Gadolinium (64) Gd-153 1. 10
Iridium (77) Ir-192 8.10°
Promethium (61) Pm147 4. 10
Plutonium (94) Pu-238 6. 10°
Pu-239/Be9(’) 6. 10°
Radium (88) Ra226 4.10°
Selenium (34) Se75 2.10"
Strontium (38) Sr-90 (Y-90) 1. 10
Thulium (69) Tm-170 2.10
Ytterbium (70) Yb-169 3.10°
Legend:

(M) Activity is the activity of a radionuclide emitting alpha radiation
For radionuclides not listed in the table, the relevant activity is the same asvtiaeDspecified in Annek to
this Decree.
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Annex 9 to DecreeNo. 422/2016&Coll.

Workplace with an open radionuclide source

1. Standard equipment requirements for a workgdace with an open radionuclide source for
purposes of its categorisation

Requirements for standard workplace ventilation, insulation,
and shading devices and sewer system design
l. Like a normal chemical laboratory, walls and ceilingthwa
washable and neporous surface, floor covered with a dural
easyto-clean floor material, for example PVC, work surfa
made of easyo-clean material, especially laminate or stain
steel, solid and seamless, sinks from gasglean materialcan be
directly connected to the sewer system.
Il. Like a wellequipped chemical laboratory, in addition to
requirements for Categotyworkplaces, also sealed joints betwyg
floor, walls, ceiling, and work surfaces, exhaust hood, df
usually conected to a separate retention tank.
ll. and IV. Like a very welequipped chemical laboratory, in addition
requirements for a Categolly workplace, also equipped wil
vacuum chambers and drains connected to a separate re
tank.

Workplace category

2. The highest ativities processed in a workplace with standard equipment

Characteristics ofradioactive substances andonditions of working with them
Under wet
conditions

Workplace

category Normal Volatile liquids Potentially dusty

Categoryl 60 Sv/bhn 3000 Sv/l, 1 Sv/hn 3 Sv/hn

Category Il 600 Sv/hnn 30000 Sv/hnh 150 Sv/Nnn 600 Sv/hnn

Category Il 8 000 Sv/hn 300000 Sv/ky, 1600 Sv/iwn 8 000 Sv/ly

CategorylV unspecified unspecified unspecified unspecified

Legend:

1.

2.
3.

For natural uranium andarium, depleted and enriched uranium, radionuclides18m Th232, U235,

and U238, ten times the values listed in the table will be used.

Conversion factors;h for intake via inhalation are stipulated in Anrizxo this Decree.

The characteristics aghdioactive substancesd conditions ofwork with themdepending on the physical
characteristics of the processed materials and on the difficulty and risk level obperekionsare provided

in the table below.

If workplace equipment does not conformthe standard facilities of a workplace of the given category, the
highest activity that can be processed at such a workplace is determined by multiplying the appropriate
activity from the previous table by a workplace availability coefficient accordiriget table below.

If multiple radionuclides are processed simultaneously at one workplace, the sum of shares of processed
activities of individual radionuclides and their maximum processed activities must not be greater than 1.

If work at a Categoryil workplace involves only an open radionuclide source fixed on a permanent
medium, activity restriction does not apply.
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3. Characteristics ofradioactive substancesand method ofwork with them depending on the
physical characteristics of the processed matefigand on the difficulty and risk level of work

operations

Characteristics ofradioactive
substancesand conditions of
work with them

Physical characteristics ofradioactive substancegrocessing the
difficulty and potential risk level of work activities

Normal

Work activities with dry solid radioactiveubstancesespecially weighing
separation, heating, breeding of laboratory animals with applied
radionuclides.

Under wet conditions

Work activities with radioactiveubstances solution, aside from \atile
liquids.

Volatile liquids

Work activities with tritiated liquids, marked organic liquids, solutions
with radioactive iodine, or with other liquids where there is a possibilit
radioactive fumes or air contamination.

Potentially dusty

Work activities with dry solid radioactiveubstanceswvhere there is the
possibility of significant quantities of respirable dust, in particular
grinding, crushing, or milling of substances and pouring of dry dusty
materials.

4. Workplace equipment coefficients

Workplace category

Workplace equipment

l. Il. lll. and IV.

Hermetic vacuum chamber
with gloves or manipulators

10 10 1

Semthermetic vacuum
chamber

10 1 0.1

A closed elution or similar
system, radiochemical fume
hood, a laminar flow chambe

0.1

An open surface or worktablé
in a room with downward
laminar flow

0.1 0.1 0.01

A normal chemical fume hooq

chamber without ventilation,

especially protective shield,
tent

0.1 0.01 0.001

Open area, work table

0.01 0.001 0.0001
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Annex 10 to DecreeNo. 422/2a6 Coll.
Procedures for verifying the seal on a sealed radionuclide source

1. The seal on a sealed radionuclide source must be tested by:
1.1.immersing it in a liquid;

1.2. wiping the sealed radionuclide source;
1.3.wiping it on a substitute surface; or
1.4.performing an emnation test.

2. A leak test of a sealed radionuclide source that is part of acceptance testingterriong
stability testing of equipment with a sealed radionucliderse performed pursuant to
A26( 2 ) ( d)28(5)(p)(5)omust Fe performed by wiping ih@ substitute surface.

3. Unless a different value is recommended, a sealed radionuclide source is considered to
leak if during the leak test the following limit values for test media activity were
exceeded:
3.1.for the liquid immersion test, 2(8Q;
3.2.for a wipetest of a sealed radionuclide source, B@Q
3.3.for a wipe test on a substitute test surfaceBgQ0or
3.4.for an emanation test, 2@y over twelve hours.
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Annex 11 to RegulationNo. 422/2016&Coll.

Frequency of the longterm stability test for a sealed radionulide source

Frequency of the longterm stability test for a sealed radionuclide source for which the recommended
duration of use has not expired

) ) Conditions of use
Enclosed radionuclide source type X = 2 e 3
Light Normal Difficult
Flat sealed radionude source emitting alpha radiation 5 years 36 months 12 months
Flat sealed radionuclide source emitting beta radiatig 10 vears 5 vears 24 months
with activity greater than 4BIBg/cn? y y
Flat sealed radionuclide source emitting beta radiatig
with activity less than 40Bg/cn?, and with a thick 15 years 10 years 36 months
overlay
Singlelayer sea_leq radlloactlve source emitting gamm 15 years 10 years 36 months
radiation with lower activity
Doublelayer sealed radioactive source 15 years 10 years 36 months
Sealed radionuclide source emitting lewergy photons 10 years 5 years 24 months

Legend:

I - Light conditions of use (a nemggressive environment in an inaccessible area, without risk of physical

damage, for example surveillance radionuclide dosyrsources);

2 - normal conditions of use (a namwgressive industrial environment, for example charge eliminators

thickness meters in the textile, paper, or plastics industry);

3 - difficult conditions of use (an aggressive environment or an inededsk of physical damage, for example
rubber factories).

Frequency of the longterm stability test for a sealed radionuclide source for which the recommended
duration of use has expired

Enclosed radionuclide source type All conditions of use

Singlelayer sealed radioactive source 12 months

Doublelayer sealed radioactive source 24 months
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Annex 12 to DecreeNo. 422/2016&Coll.
Categorisation of defects identified during a longerm stability test

1. Defects discovered in a source of ionising radiatigeduin medical irradiation in
radiotherapy are as follows:
1.1.very serious defects, as follows:
1.1.1leakage of the sealed radionuclide source; or
1.1.2a serious defect or a serious combination of defects that could pose a risk to
patient or worker health or that vitdathe principles of radiation protection in a
serious manner; or
1.2.less serious defects, as follows:
1.2.1visible damage to the sealed radionuclide source that could lead to a leak in the
near future and that is not a very serious defect; or
1.2.2other defects founduring a longterm stability test not specified in poiritsl or
1.2.1.
2. Defects discovered in a source of ionising radiation used in medical irradiation in
radiodiagnostics or interventional radiology are as follows:
2.1.very serious defects, as follows:
2.1.1a furctional defect or combination dfinctionaldefects that could pose a direct
risk to the health of the patient;
2.1.2the occurrence of significant artefacts completely precluding diagnostic reading
of the image,;
2.1.3for radiography andluoroscopyX-ray devices, té first halfthickness at 8&V
of less than 2.8m Al;
2.1.40n radiographic Xay equipment
2.1.4.1a voltage deviation from the nominal value of more thaf620
2.1.4.2with a film image receptor without automatic exposure, stewrh
absorbed dose reproducibility during mdieal exposure parameters greater
than 20%;
2.1.4.3with a film image receptor, reproducibility of exposure automation greater
than 40%; or
2.1.4.4spatial resolution of less than 1@mm;
2.1.5. for fluoroscopic Xray devices
2.1.5.1the sum of the deviations of the edges of theaxX field and image
receptor on all sides greater than%0Qof the distance from the point of
focus to the image receptor;
2.1.5.2low contrast detectability greater thafe4 or
2.1.5.3spatial resolution less than 1@mm;
2.1.60n computed tomography devices, a declinéhefdose index by 7% or more
from the baseline value at the same exposure parameters; or
2.1.7a serious defect or a serious combination of defects that could pose a risk to
patient or worker health or that violate the principles of radiation protection in a
serious manner; or
2.2.less serious defects, these being other defects discovered during thertong
stability test not mentioned in poiBtl.
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3. Defects discovered in a source of ionising radiation used in defectoscopy and well logging
are as follows:
3.1.very seious defects, as follows:
3.1.1leakage of the sealed radionuclide source; or
3.1.2a serious defect or a serious combination of defects that could pose a risk to the
health or workers or other individuals or that violate the principles of radiation
protection in a&rious manner; or
3.2.less serious defects, these being other defects discovered during thertong
stability test not mentioned in poiBtl.
4. Defects found in other sources of ionising radiation not mentioned in dotot8 are as
follows:
4.1.very serious dects, as follows:
4.1.1a functional defect or combination fafnctionaldefects that could pose a direct
risk to the health of workers or other individuals;
4.1.2leakage of the sealed radionuclide source; or
4.1.3a serious defect or a serious combination of defectcthad pose a risk to the
health or workers or other individuals or that violate the principles of radiation
protection in a serious manner; or
4.2.less serious defects, as follows:
4.2.1visible damage to the sealed radionuclide source that could lead to a thak in
near future and that is not a very serious defect; or
4.2.2 other defects found during a lotgrm stability test not specified in poirtsl or
4.2.1.

Legend:

An artefact is an undesirable presence on an image that is not related to the imagedndbiaptirs its
visibility
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Annex 13 to DecreeNo. 422/2016&Coll.
Performance constancy testperformed by the registrant

The registrant must carry out performance constancy tests
1. of intra-oral dental xray equipment
1.1.with a film image receptor, via visual cgarison of a dental phantom image taken
with the exposure parameters commonly used for an adult's upper molar with a
reference image
1.1.1at least once a month;
1.1.2upon each suspected malfunction of the ionising radiation source or of the
imaging process;
1.1.3upon a bange that is important in terms of radiation protection;
1.1.4after more than 1 month of inactivity;
1.1.5after changing films or chemicals;
1.1.6if a deviation is detected during tests carried out within the scope of fidints
to 1.1.5; and
1.1.7if a deviation under potrl.1.6 is confirmed, after corrective measures, using
modified exposure parameters resulting from the corrective measures;
1.2. with direct digitisation
1.2.1via visual comparison of a dental phantom image taken with the exposure
parameters commonly used for an l#dwpper molar with a reference image
1.2.1.1at least once a year;
1.2.1.2upon each suspected malfunction of the ionising radiation source or of the
imaging process;
1.2.1.3upon a change that is important in terms of radiation protection;
1.2.1.4after more than 1 year of inactivjty
1.2.1.5if a deviation is detected during tests carried out within the scope of
points1.2.1.1 to 1.2.1.4; and
1.2.1.6if a deviation under poirt.2.1.5 is confirmed, after corrective measures,
using modified exposure parameters resulting from the corrective
measures;
1.2.2via a visual check of the cleanliness of the monitor used for clinical diagnosis;
1.2.2.10nce per month; and
1.2.2.2if monitor contamination is found under poihR.2.1, after corrective
measures;
1.3.with indirect digitisation
1.3.1via visual comparison of a dental phantom gmataken with the exposure
parameters commonly used for an adult's upper molar with a reference image
1.3.1.1at least once a year;
1.3.1.2upon each suspected malfunction of the ionising radiation source or of the
imaging process;
1.3.1.3upon a change that is important in termhsadiation protection;
1.3.1.4after more than 1 year of inactivity;
1.3.1.5if a deviation is detected during tests carried out within the scope of
points1.3.1.1to 1.3.1.4; and
1.3.1.6if a deviation under poirt.3.1.5 is confirmed, after corrective measures,
using modifiel exposure parameters resulting from the corrective
measures;
1.3.2via a visual check of the cleanliness of the monitor used for clinical diagnosis;



- 250-

1.3.2.10once per month; and
1.3.2.2if monitor contamination is found under poinB.2.1, after corrective
measures;
1.3.3via a visal check whether on dental phantom images taken, all indirect
digitisation films used do not show significant artefacts affecting the diagnostic
reading of images;
1.3.3.10nce per month; and
1.3.3.2after acquiring new indirect digitisation films;
2. of panoramic dental Xay equipment
2.1.with direct digitisation
2.1.1with a jaw phantom imaging test performed according to the equipment
manufacturer's instructions, or if the manufacturer did not provide such
instructions, according to the instructions of the person who performéahtpe
term stability test or acceptance test
2.1.1.10nce every 6 months;
2.1.1.2upon each suspected malfunction of the ionising radiation source or of the
imaging process;
2.1.1.3upon a change that is important in terms of radiation protection;
2.1.1.4after more than 6 months of inaaty; and
2.1.1.5if shortcomings are found within the scope of polhtsl.1 to 2.1.1.4,
after corrective measures;
2.1.2via a visual check of the cleanliness of the monitor used for clinical diagnosis;
2.1.2.10nce per month; and
2.1.2.2if monitor contamination is found under poR.1.2.1, after corrective
measures;
2.2.with a jaw phantom film imaging test performed according to the equipment
manufacturer's instructions, or if the manufacturer did not provide such instructions,
according to the instructions of the person who perfdrthe longterm stability test
or acceptance test
2.2.1once every 3 months;
2.2.2upon each suspected malfunction of the ionising radiation source or of the
imaging process;
2.2.3upon a change that is important in terms of radiation protection;
2.2.4after more than 3 months wfactivity; and
2.2.5if shortcomings are found within the scope of polhsl to 2.2.4, after
corrective measures;
2.3.with indirect digitisation
2.3.1with a jaw phantom imaging test performed according to the equipment
manufacturer's instructions, or if the manufmet did not provide such
instructions, according to the instructions of the person who performed the long
term stability test or acceptance test
2.3.1.10once every 3 months;
2.3.1.2upon each suspected malfunction of the ionising radiation source or of the
imaging proces,
2.3.1.3upon a change that is important in terms of radiation protection;
2.3.1.4 after more than 3 months of inactivity; and
2.3.1.5if shortcomings are found within the scope of polh&1.1 to 2.3.1.4,
after corrective measures;
2.3.2via a visual check of the cleanliness of thonitor used for clinical diagnosis;
2.3.2.1once per month; and
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2.3.2.2if monitor contamination is found under poihB.2.1, after corrective
measures;
2.3.3via a visual check whether on images taken, all indirect digitisation films used
do not show significant artefacffecting the diagnostic reading of images;
2.3.3.10once every 3 months; and
2.3.3.2after acquiring new indirect digitisation films;
3. of dental Xxray equipment for which a negatoscope is used to evaluate images, tests
pursuant to point or 2 plus a visual check of negatope cleanliness;
3.1.once per month; and
3.2.if negatoscope contamination is found under p8ift after corrective measures;
4. of dental computed tomography equipment
4.1.with a phantom imaging test performed according to the equipment manufacturer's
instructions, oif the manufacturer did not provide such instructions, according to the
instructions of the person who performed the lergn stability test or acceptance
test;
4.1.10once every 6 months;
4.1.2upon each suspected malfunction of the ionising radiation source thre of
imaging process;
4.1.3upon a change that is important in terms of radiation protection;
4.1.4after more than 6 months of inactivity; and
4.1.5if shortcomings are found within the scope of pothtsl to 4.1.4, after
corrective measures;
4.2.via a visual check of the @aliness of the monitor used for clinical diagnosis;
4.2.1once per month; and
4.2.2if monitor contamination is found under po#h®.1, after corrective measures;
5. of veterinary Xray equipment
5.1. by checking the condition and integrity of protective aids
5.1.1once per year,
5.1.2aftertheir repairs and
5.1.3after the acquisition of new protective aids,
5.2. of veterinary radiography equipment via a test of alignment of the light field with the
X-ray field
5.2.10nce every 6 months;
5.2.2upon a change that is important in terms of radiation protectimh
5.2.3in the case of unsatisfactory results of tests pursuant to @ohisand 5.2.2,
after corrective measures are performed,
5.3.of veterinaryfluoroscopicequipment via a test of-pay field alignment with the
image receptor
5.3.10once every 6 months;
5.3.2upon a bange that is important in terms of radiation protection; and
5.3.3in the case of unsatisfactory results of tests pursuant to @odisand 5.3.2,
after corrective measures are performed,
5.4.0f veterinary Xray equipment not listed in poiris2 and 5.3 to theextent and
frequency stipulated
5.4.1by the manufacturer; or
5.4.2by the person who performed the acceptance test oitdongstability test;
6. of an Xray bone densitometer to the extent stipulated by the manufacturer
6.1. prior to first use;
6.2. after servicing;
6.3. with the frequency as stipulated by the manufacturer; and
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6.4.if a discrepancy is found during a test pursuant to péidtso 6.3, after corrective
measures.

Legend:

An artefact is an undesirable presence on an image that is not related to the imagedndbjepairs its
visibility
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Annex 14 to DecreeNo. 422/2016&Coll.

Information regarding a Category A radiation worker and information characterising

abrwn

© N

10.
11.
12.
13.

14.

15.

16.
17.
18.
19.
20.
21.

his or her expected exposure

Identification of the permit holder, for whom the radiation worker performs workgluri
which he or she is occupationally irradiated: the name and address of the permit holder
and the name and address of the workplace;

the radiation worker's namer namesand surname;

the radiation worker's titlef he has one

the radiation worker's edation;

birth number,if it was issued,or in the case of foreign nationals, residency permit
number;

date of birth;

place of birth;

the date of commencement of work with sources of ionising radiation and total time
working with sources of ionising radian;

the date work with sources of ionising radiation began at this workplace and the date
work with sources of ionising radiation ended at this workplace;

the date monitoring of thexposedvorker began;

the date monitoring of thexposedvorker ended;

the workplace number assigned by the personal dosimetry permit holder;

dosimeter type and number, including information on the duration of the assessment
period,;

information regarding what type of dosimeter the worker is equipped with, and, in the
case of iternal exposure, how this exposure is assessed,;

information on the healthcare provider providing preventive examinations of the
radiation worker;

information on what type of ionising radiation tegposedvorker is working with;
information regarding the/pe of radiation thexposedvorker is exposed to;

information on the radiation worker's profession;

information on whether he or she is aithe employee of the permit holder;

the date up to which this information is valid; and

the supervisor's name.
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Annex 15 to DecreeNo. 422/2016&Coll.

Sample personal radiation badge

STATNI URAD PRO JADERNOU BEZPECHOST Registraéni ¢islo:
110 00 Praba 1, Senovainé pimést 9 Registration No.:
Ne permcTpam:

OSOBNI RADIACNI PRUKAZ

PERSONAL RADIATION PASSPORT

JIYHOE PAIOMAITIIOHHOE ¥VIOCTOBEPEHIIE
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STATNI URAD PRO JADERNOU BEZPECHOST Registraéni ¢islo:
11000 Praba 1, Senoviiné namésn 9 Fegistration No.:

Ne permcTpam:
'
Cast A

Part A acte A

Danmma
2. Jméno
First name
Husz, ot1scm=a Foto
Photo
FoTorpadma

3. Pohlavi muzske Fenska 4. Datum narozend
Crendar male female Date of Birth
IMoa MYECHOH HEHCKHR Hata posOeHna

[] L]
S Osobm Fod

FPersonal Code
JIHUERE EoI
5. Statnd piisluinost
Country
[ pazmancTBo
7. Cislo obanskeho prikazu™™
Identity Card No
Ne IpadIaEcEoro HacmopIa
5. Cislo pasu™
Fassport No
Ne 3arpaHISHOTO DAcOOPTa
0. Datorn vydénd
Date of fssue
JaTa BELIEHH

17 osobni kod pracovaika pridéli 5UTE
personal code of worker assigns the SLUTE
TMHEHEG B0J pRSOTHHEA coobmmt TRAE (SUIE)

1) vyplni pouze ohéan CR
mntmwduced only by the Czech mesident
EEROTHAEH MATsR0 Jpascdanis TP

3) piipadnou zménn v téckto ndaiich oznamts SUTE a prediofte prikaz k zaznamenani této Tmény
aotdy SLUTH about the change of these detadls and present the passport for recording off tis change
EOIMOANGE WILERORIE ATHREY coosuyime TH.AE 1 npednasume YASCHMOSEpaNLE SR OMMENIRILT MIMEREHIL
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STATNI URAD PRO JADERNOU BEZFECHOST

110 00 Praha 1. Senovainé pameést 9

Rocni efektivni davky (mSv)

Annual effective doses (mSv)
[ozoeele 3ddieKTHEREIE T03E (MSV)

Rok

Year

Tox

Hzn

Ex

V piedchozich
4 letech

Fast 4 years
B retenne 4
OpEIBLIVIDET TET

E

Registraéni ¢islo:
Fegistration No.:

NE PETHCTPALTFE:

Hr14

Hr4

Datum® Jméne a podpis™
Date Surname and Signature

Tamn FHO N HOONTCE

4) avedts danm z2pisu
write e date of data introduction

JATA ZAOECH

33 vyplinje dohlizajici osoba
completed by the radiation protection offfcer

EROOTHERT THUD :I?DI;lEE-:HDHZ_'EE:i OPHMOTECCTRED

*) spacifikujte crgan pebo thad, pro kieré je ekvivalentni davka stanovena
specilliy the oigan or Hesee, for that the equivalent dose is evaliaied

OOpaIaTHTe OpraH Hid TEXER O78 }L\.'II\.'IPI]]“{ GEITA VCTAEOETEED IKEHEANCHTEAS 1033
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STATNI URAD PRO JADERNOU BEZPECHOST Registraéni ¢islo:
110 00 Praba 1, Senovainé pimést 9 Registration No.:
Ne permcTpam:

Udaje o drziteli povoleni®
Data on licensee

JaHHEIE 0 00MAZATENE PAzpeIIeHIA THIEHIHA

Zacatek prace se ZIZ
Name, address {zdroj ionizujicihe zéfent)”
Hazzarne, agpec Beginning of work with 5IR
{source of ionizing radiation)
videnéni &% Hawamo pacotsr ¢ HIH
Evidence No.: (FICTOMHEE HOHESHPVESIIETO M3y ISHHT)
Nz permcTpanHe:

C. povoleni
N, af licence Konec prace se ZIZ
Ne paspemesd End of wark with 5IR
Kormen patorn ¢ FIETH
lazev, adresa: Zacatek prace se ZIZ

videnéni £
Konec prace se ZIZ

. povolend
lazev, adresa: Zacatek prace se ZIZ

videnéni £
Konec prace se ZIZ

Zacatek prace se ZIZ

Konec prace se ZIZ

61 je mryilen drditel povolent, kterv je osobou edpovidoou za radiaind echranu externthe pracovatka
& means the wndertaking or employer
06IAZATEN: PAIPLUIEEHT CTRETCTESHNER 12 PATHANECHEEYH Se30IACHOCTS A0 ME0T0 COTPYIHEES

71 je mryilar zafatek prace extemibe pracoviika u uvedeneho drztale povolsnd
& means the begindg of the work of worker for intmoduced oulside undentaking
HALATO PRE0TH 3A0TEITO COTPYIHER? ¥ oEMaI2TenE PRipetlsky

&) uved'te evidentni fislo pfidélend STUTE v souladu s & wxz zakora & wxn Sh- vyplnd pouze driitels povaleni v CR
introduced aaly by the Czech loemses
FTHOTBHAM MONEED 0GIQ0IMET: PAIPEMICRUA ALY eRIUN & TP
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STATNI URAD PRO JADERNOU BEZPECHOST Registraéni £islo:
110 00 Praba 1, Senovainé pimést 9 Registration No.:

NE PETHCTPALTFE:

Zaznamy o absolvovanych $kolenich z radiacni ochrany:
Kecords of the radiation protection training.
HaHHEIE 0 HHECTPYETAXEL II0 PaTHATHOHHOH O0€30IacHOCTH:

Datum Jméno a podpis: ™V
Date Surname and signature:
Jara FHO =1 moamHck:

11} wyplfuje dohliZejict osoba
is filled by a radiation proidect!on offcer
FAO0THEET PAGOTERE EAZI0PA
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STATNI URAD PRO JADERNOU BEZPECHOST Registraéni ¢islo:
110 00 Praba 1, Senovainé pimést 9 Registration No.:
Ne permcTpam:

Vyslediy preventiviuch lekarskyeh prohiidek
Kesults of preventive medical survey:
3arTrteRHS NPOQHIANTHISCKOTO MeTHITHHCKOID OCMATPA:

Datum Vysledek preventivni Jméno a podpis:

Date prohlidicy ¥ Surname and signature:

Jata Result of medical survey FHO0 1 noanHes:
IarTroteEHE

OpodETAETHIECKOTO CCMOTPA:

Schopen Fit Toges / regssi

Schoper za stanovenych podrunek (v tomto piipads je mune doloEt 18kafzkou zprasy se specifikac podmivek, za
ktervch miZe byt prace vykonavana)

Fit subfect to certaln conditions dn #iis case s necessary to enclosed the medical repont with the specificadion of certain
conditions of work

Togest | TOJHE B ONPRISTEKERR VOOOEEES (B 3TOM CIVU22 HeoSOIEMO TPRIGERTE MeIHIHHCEOS IAEMMENHE C
VIOMHEKESN YOMOSKER, TPH BXTONHEHHE EOTOPEN MOEED HIOIEITh JA8Hy3 [250TY)

MNeschopen Lhfé Heroges

[ -

[

10y wyplEuje dohliZejict osoba
is filled by radiation protection offfcer
IAMONHLET PAGOTERE HAZ1002
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STATNI URAD PRO JADERNOU BEZPECHOST Registraéni £islo:
110 00 Praba 1, Senovainé pimést 9 Registration No.:

Ne permcTpam:

Obecné zasady pouzivani osobniho radiaénihe prikazu
Creneral rules for use of personal radiation passport
(OCHOBHEE MPAEHIA HCMOMBIOBAHHA MHEHOTO PATHAIECHHOTO VIOCTORSDSHA

L

Osobnd radiaénd prikaz (ORP) je vydan a evidovan Statnim ufadem pro jadernon
bezpeinost v souladu s § xx zdkona xx Sb.,

Personal radiation passpart (PRP) s issued and registered by State Office for Nuclear
Safety (SUJB) in accordance with $ox of the act No. ax Colf,

Jlausoe pagHAnHoERDS VOoCcToBepeH e (JIPY) BRITAeTCA H PETHCTIHPVETCT
locyzapcTEEEEEDM EOMETETOM [0 ATepH0A DesomacHocTH ([ FAB) B COOTESTCTERE ¢ §X
saxoHa e xxx CoOpaHHA 3aK0HDE.

OFP plnd funke: tzv. "Individual Badiclogical Menitoring Document” pozadovanghe
smeérnici Fady 2013/59 Euratom pii praci externiho pracovnika.

FPRFP has the function of "Individual Radiological Monitoring Document " requested by the
Council directive 200 358 Euratom for outside warkers.,

JIPY meficteyer kax Jndividual Radiclogical Monitoring Documents TpeSyenoro
pacnoprersen 2013/50EURATOM sacuscro padoTEREA

OFP mmsi byt vybaven kazdy externd pracovnik kategorie AL ktery vykonava éinnost v
kontrolovaném pasmu. Povinnost vwbaveni externich pracovadls ORP maji osoby
odpovédné za radiadni ochranu externiho pracovnika.

Every outside worker has to be equipped by PRP. Undentaking or employer is obliged fo
aquip an owside worker with PR

JImmro oTETCTEEEECS 34 PATHANHCEHYES Ge30MacHOCTE JOMIEHD CHACTETE 3a80TMHOTC
coTpyoEera JIPY. )
ORP je nepiencsny. V piipadé ztrity prikazn musi byt ztrita neprodlené oznamena SUTB
a soucasné musi byt podana Zadost o vydand nového OFP.

FPRP is not transferable. Loss of PRP must be immediatelly reported to SONS and
application fora new PRP must be submitted

Hemegnerso cootmmrte [KAE oqmospeneEED ¢ 3a8IeEREM O BRIIH HoBoTo JIEV.

. Nedilnou souéasti ORP je éast B pouzivana pro evidenci davel: externiho pracovidka v

kalendainim roce.

Fart B used for recording of doses during the current year is the integral pant of PRF.
Heotgemmaof cocTapgof gacTeto JII'Y ARLASTCA TacTh B, HCOOMBIYeMAR ITA VIeTa J03
paCoTEREA B TEEVIEM TOXY-

Platnost casti A ORP je do dobv zaplonénd Gdaji, nejdéle 10 let. platnost asti B je jeden
rok.

Fart A is valid until filled with data, no longer than 10 vears, pant B is valid for one vear.
Uacte A JIPY geficTEHTEIEHA DOKA Ee OVIST 3aM0MESHA JAEHEIMEL, MAECHMYM JeHCTEHA
10 72T, wacTe B DefcTERTETBEA OOHE TOI.

Cast B ORP, kde budou zaznamenany viechny expozice externiho prac ovnika v daném
kalendainim roce véetné vvhodnocené a potvizené roéni davicy se zasila na SUJB
nejpozdéi do konee Gnora nasledwyicihe kalendaimiho rolmu.

Fart B containing data on all exposures of outside worker during the whole year together
with results of evaluation of annual effective dose, must be sent to SONS Hll the end of
February af the following year.

Uacte b TPV, 5ae oTuedeHEl Boe SECIOSHIHE 320THOTO COTPVIHHES TeEYITETo roga,
BETEOTAT IOTEEPEIeHEOH roJoBci o3k JUUDEHA ORTE OTHpasneHa Ha [ 196 e nosgaes
M 00 EOHIA GeEpaTT ToCTeTVECIIETC TOTa.
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STATNI URAD PRO JADERNOU BEZPECHOST Registraéni £islo:
110 00 Praba 1, Senoviiné namésn 0 Registration No.:

i

10.

1.

Ne permcTpam:

Vvhodnocené a odeslané cellove rofni ceobni davicy externiho pracovnila wvede
dohliZejici oscba také v Easti &4 OFP.

Radiation protection officer is obliged to record the annual doses into the part A of FRP.
[NoaTRepaIeHNEIE MO3E] MOEET PAOOTEHE HAT300A JOTOECPHOHE OpTaHH3ATHE TAHHOTO
paCoTEREA 3AHECTH TAEEE B TACTE A YIOCTOBSPEHMA.

Provozovatel kentrolovaného pasma, ve kterém externd pracovnik vykonava éinnost, je
povinen vyhodnotit a zaznamenat do ORP davim obdrzenon pracovaikem. Vyvhodnocend
daviy se provede v souladu z2 schvalenvm programem mondtorovand pro dang
kontrolované pasmo. Vyhodnocend davia se zaznamendvd pribéné, nejdéle v
jednomeésicnich intervalech.

The aperator of comrolled area is obliged fo evaluate and record the dose of outside
worker, The dose Is evaluated in accordance with the aporoved monfforing programme
far the comtrolled area. The evaluated dase is introduced periodically but at least in once
par monh.

OpraEsammes, VeTAHABTHEAMMIAT KOHTPOIHPYEMYED 3080y, B KOTOPOH padoTasT 3a0THEET:
oOA38Ea IPOESCTH OUEHEY H OTMETHTE 003y  DOTyISHHOH coTPyIRRECM=TEEES D038l
OoEHA IPOBOTHTCA B COTTACHE ¢ IPHEATOR NIpOTPaEMol MOHHTODHETA JAHHOH
EOHTPOTHpYEMOH 30EEL [Jo3a 0TMeTHEASTCA HENpPepEEEC Tepes KA Meca.
Visledek lékafského vyietiend potvrzuje do castt A ORP kazdorofné osoba odpovidna za
radiaéni ochranu externibo pracovnilca na zaklad2 obdrzené lékaiské zpravy.

The resuft of the medical survey is confirmed by radiation protection offfcer in
accordance with medical repart.

3aETEoeREe METOCMOTPE SEETOMHO NoTTESPETAST PAatoTHEE HaT30pa JoTOB0PHOH
CPTAHESATHE Ha OCHOBAHHH OOMYIeEHOH MeTHIHECECH 0KV MeHTAITHEL

Abzolvovani Skolend z radiadni ochrany potvizige kaZzdoroéné do casti A ORP dohlizejici
osoba.

The attendance of radiation protection training is confirmed by radiation protection
afficer.

JaEepIISHHE KVDCA M0 PATHATHOHECH Ce30MacHOCTH MOOTESETAST EHer0IHO PA0OTHHE
HaZ30pa JOTCBOPECH OPTaHH3AINE JAHHOTO paboTHHEA B gacT A JIPV.
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STATNI URAD PRO JADERNOU BEZPECHOST Registraéni £islo:
110 00 Praba 1, Senoviiné namésn 0 Registration No.:

Ne permcTpam:

DEFINICE VELIEIN
DEFINITIONS OF QUANTITIES
OINPEJEJIEHHE BETHYHH

H(10)

Hexm

osobul davlovy ekvivalent Hp (10) je davkowvy ekvivalent v daném bodé ped povickem télz v hloubce
thané 10 mm,

the dose equivalant in the given podnt wrder the surface of body, at a depeh of tissue d,

IFBHSATERT HHINEEIVATEEOR Zoix Hp (10), 370 3IEEHMSaIedT S03W B JAEHOH  TOUR2 DOJ
OOEEPHHOCTRE Tena Ha rovinEe TRaER 10 M,

uvazel: efeltivnd davley E (50) je éasovy intagril prikonu efekrival davky po doba 50 rokid od pifjmu
radionuklidd,

a time integral of the efective or equivalant dose rate over time 50 years Fom a radicmuclide intrke,
oEEIaeMat 3ogerTEEHaz Jo3a E (30, 370 HETErpas mo SpeMeEH MOmDEOCTH 3fgeRTHEHGE J0IE E
TedeEm: 30 78T 0T NpHeMA PAIHOHYETHNIOR,

elovivalentni davka je soufin radiaénihe vahowvébo faktorn wE a stfedni absorbovans davky v organu
nebo tedni T pro ionizujici zéfeni B nebo soudet mkovich souding, jestliza pols ionizujicihe zéfeni je
sloZeno z vice drabi nebo enargii,

the product of the radiagon weighting factor wil and the medium absorbed dose DTR in the organ or
in the tissue T for the fonising radiation R, or the sum of such products, ¥ a fleld of fonising radiadon
is composed of several radiation kinds or emengles,

IEBHBATEHTHAZ 1033, 3T0 OPOHIEEIRHHS YISMEHOTO DPAIHAUHOHEOTO GarTopa WH H cpesHei
NOTAOIIEEH0H 036l B OPrass HIH TEAEH 1 I0% HOEHZHDVEOIIEro HaTydeHmEA P, HIE CVMMa TaEHx
OpOEIEEISHENH 3 CIV9EEe, eCTH 0078 HOEHIHDVEMIETS HITVIeHHA COCTOHT E3I HeCKOMEXHE BHIOR HITH
IEEPIHE,

davlkovy elvivalent H. je soufin absorbovans davky v bodé uvaZovans thiné pebo organu (napf.
konfetiny, ofni cocky, aped) 2 jakostotho Sinitele ) wvjadiujicihe rezdilnou biologickou uéinnest
riznych drahi zifeni,

dose equivalent, which is a product of absorbed doses i the given point of tissue and a quality factor
(), expressing the different Mological efectivenass of different kinds of radiation,

IEBHSATERT J03El H, 370 OpOH:EeIeHHs DOTIOMEEH0N 038 B TOUES FIHTHEASMOH THIHE HIH OpTaEa
(EaOpHMep XOEETHOCTH, TIA3HOE EPYCTATHE, B T.0) M ESYeCTSEHHOTD MHOEHTENS ), BEIPEEIKIIars
PEINHEEVE SHONOTHIECEYH 3SOSETEEHOCTS PE3HNY BHIOE HATYICHHS,

efektivni davia E, je soufer soufinh tkéfiowjch vihovich fakrorh wT a ekvivalenmi divky HTv
ozatenveh thavich nebo orzanech T,

a sum of the producs of the tissue welghting factors wl, and the equivalent dose HT i the frradiated
tissties or organs T,

3bderTEsHAE 034 E, 370 CyM¥a TPOHISEISHNE YISTRHE THAHSEY QIETOp0s W B 3XBHEATSETHRIY
103 HT = ofmyueEHEX TEAETX HIH opragax T.
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Cast B

Part B
Yacte B

1. Piijmeni
Surname
Panmrma

2. Jméno
First name
Hus, oTuecTso

. Osobni ked”
FPersonal Code
JIruEen w0

[

. Evidenéni fislo drizitele
povoleni®
Reagistration number of
outside undertaking
Ne permcTpamm
oOIamATenA
PEIpEMIEHN A THIEH3EH

L]

6. Datum piidéleni této éast
pracovnikovi
Date of issue of this part
Jata BRIDEE 3TOH TaCcTH
COTPVIHHEY

1} registradnl £islo je mume deploit podls registracnibo Sisla S35t A
number of registration & pecessacy fo (il in accomdance with Part A
e DETHCTDAUHE J0MEED J0N0NHHTE-COrTACED TacTe A

1) vyplite podle £3st A
A f accordance with Fart A
OOOOIEETE CornacHs Tacme A
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Mésiéni davlsy (mSv) v roce.........."
Montlh's Dases i .......... Year
Emenmecmsie o3 (mSv) & ... TOTY

Mésic Hy (10) Es E Hn Hu Podpis™
Muonh
Mecan

Leden
Sanwary
AHEADE

Unor

March
hiapT

Duben
April
Anpans

Evéten
May

Dl AE

Cerven
Sime

HuEe

Cervenec
Suly
Hioms

Srpen
Awigust
AETVET

Zari
September
CerTEipE

Eijen
October
COETEGDE

Listopad
Nevember
Hozlps

Prozinec
December
Jemalps

Celliem
Sem
Cymina

' Pokud pracovnik v jednom monitorovacim obdobl pracuje ma wice pracoviinch musi byt jeho monitorovact, piipadoé
séitant davek z méfeni vice dozimetry v tomto obdobt, zajisténe v souladu 5 progamem monitorovant.
If outside worker pedfoms actvites o more than one contmlled area §1 one mokioning peciod, §F & Necessany o
manage s personal mondioring or semmadon of doses from more doseme fecs in accordance with mondonng pogmme
ECTE COTPYIHEE PAS0TAET B TEUEHHE 0IHOTO MOSHTHDADOBAHEOTD TEPHOIA EA HECKOTBERY PAG0YUHE MECTAY, TOTHH0
BEITE BC0 MOERTHDHDOBAHHE B CUHTAHHE 003 HI HECEOTREHK J0IHMETLOE B COMTACHE © DPOTPAMMON MOHHTHPEPOEAERS

4 vyplinse dehlizajicl osoba
iz fled by a radiation protection offlcer

FOCOHERT COTPYIEEE EaJz0pa
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V¥sledky osobnihoe monitorovani externiho pracovnika u provozovatele kontrolovaného
pasma ¥
The results of personal monitoring of ouiside worker by the controfled area operator
PesyipTaTel EEIHEEIVATEECTO MOENTOPIETA 3A0WHOTO COTPVIRNEA ¥ 3KCITVATADHOEHIEA

EOHTPOTEDYenMol 30HEL

L.

WNazev a evidencénd £islo provozovatele kontrolovansho pasma:
Name and registration number of controlled area operator
Halsasne B PETHCTPATAD BEEI e IECOTYETADHOHEHED S\J:IETPD.'D{'_J}'EID.':[ FOEE]

- - . . 5
WNazev pracoviité provozovatele kontrolovangho pasma ™
Name of workplace:

Hazzarne paboneso MecTa

Zatatelk prace ... Ukonéent prace. ...
Beginning of work End af work

Hamaze padoTet Kopen pabotst

Razitko a podpis

Stamp and signatire
[Newats o MOMHCE

Obdohi ¥ H:(100?  |Eg E Hypsy Hyy:)
FPeriod
Ileprog

-

2.
Wazev a evidenénd &islo provozovatele kontrolovandhe pasma:
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Zatatek prace ... Ukondend prace. _..............
Razitko a podpis
Obdobi ” H:(10) "  |Es E Hr Hm

Wazev a evidenénd &islo provozovatele kontrolovandhe pasma:

Zatatek prace ... Ukondend prace. ..............
Razitko a podpis
Obdobi ” H:(10)¥ |Es E Hrn Hrn

4) vyplol dohlizajici osoba
i Mled by 2 mdiation proiection oficer
3AMOTELRT PASOTERE EAZI00A

31 je mutmo uvest pracoviitd provozovaszle, ke ktersmu jsou vztazeny visledky monitorovant
i 15 pecessay fo specdly workplace of operator, to wiich e results of mondtoning are related
HYEED OTI2CHTE PaE09es MECTO INCIMVATAUROHENED K KOTOPOMY OTHOCETCRE PRIy IRTaTE MOEHTEPHBAHNE

) uvedera obdabl miZe byt maximalné jednomésifnl,
the monkoring pedod can be one month in mayimem,
VENZAHHEL OEPH0T MOKST DITHTRCE MAXCHNYM OJEEH M2CHN

® uvedte tuwte znafkn, pokud je zazpamenan pfedbéimy visledek pracovnika pomoci operatvmibe dozimetrn, vysledek
legzlnihe dezimetru musi byt neprodlend po wybednocend zaslan osobé povinne zajistit radiafni ochracu extemiho
pracovnika
wse His symbol for prefimimacy resul of opermtional dosdmetoy, dhe resulf of lega! dosimetry should be send fo the
responsiile persan immediaiely after the evaluation
3ITOT CHMEOD ECOOTBIYETE, 20T IN% PAGOTHHEA CPEESISHE ODeIEAPHTENREES JAHHEE, TOTFUSHERE ¢ TOMOIEH
OURPATHEEOTO JOIEMETPR. PeVARTZT IeralsHOD0 JOIHMETpAd IOTHed GWT: EeIAMRITETEZEHO [OCNE OSPaGOTIH
OTOpABTES THIUY KOTOPOS J0MEED 0FECOEYHTS PASHALIHOHEYE GeI00aCH0CTE J209H0T) CO0TPYIEEERR

*) spacifikujte crgan pebo thad, pro kieré je ekvivalentni davka stanovena
specilliy the oigan or Hasee, for that the equivalent dose is evaluated
OTPEI2NHTE OPTAE HIH TEAHE ST6 X0TOPOH G3I2 YoTAEOEISHZ JERHEATEETEAL S032




267

Annex 16 to DecreeNo. 422/2016&Coll.

Information on a source of ionising radiation sent to the Office by the holder of a permit
for handling a souce of ionisingradiation and by the registrant

The holder of a permit to handle a source of ionising radiation must send the Office the
following information about the source of ionising radiation for the list of sources:

1.1.the reference number of the holder of a petmhandle the source of ionising radiation;
1.2.information on the owner of the source of ionising radiation, if different from the holder
of the permit to handle the source of ionising radiation, as follows:
1.2.1its name, in the case of a legal entity, or namesanname, in the case of a natural
person;
1.2.21D number, if assigned, or date of birth, in the case of a private individual; and
1.2.3registered address, in the case of a legal entity, or residential address, in the case of
a natural person;
1.3.in the event of theransfer of a source of ionising radiation, information regarding the
person to whom it was transferred, as follows:
1.3.1its name, in the case of a legal entity, or name and surname, in the case of a natural
person;
1.3.21D number, if assigned, or date of birth tive case of a private individual;
1.3.3registered address, in the case of a legal entity, or residential address, in the case of
a natural person; and
1.3.4the transfer date;
1.4.the name and address of the workplace where the source of ionising radiation is situated;
1.5.the category of the source of ionising radiation (insignificant, minor, simple, significant,
very significant);
1.6.area of application (industry, medicine, veterinary medicine, education, research,
military, other);
1.7.the category of the source of ionising raidia (insignificant, minor, simple, significant,
very significant);
1.8. status (actively used in the Czech Republic, outside the Czech Republic, in a warehouse,
awaiting disposal, servicing, lostgrm repairs, unspecified);
1.9.technical adaptation;
1.10. type-approvalinformation (yes/no, document type and its number);
1.11. information on the manufacturer;
1.12. date of manufacture and serial number;
1.13. acceptance test date and acceptance certificate number;
1.14. start date for the handling of the source of ionizing radiation; and
1.15. the daé until which this information is valid,;
2. in the case of a radiation generator, also
2.1.the type (especially Xay, accelerator);
2.2.fixation (stationary, mobile, portable);
2.3.type name;
2.4. parts information;



268

2.5.disposal (returned for disposal outside the Czech Repubésiroyed (disposal),
unregulated destruction, export outside the Czech Republic or distribution in another
Member State of the European Union); and

2.6.the date of disposal,

3. in the case of a sealed radionuclide source, also

3.1.the type catalogue code;

3.2. certificate number of the sealed radionuclide source and its date of issue;

3.3.the date of receipt of treealed radionuclide source

3.4.the radionuclide's specifications and its activity, and the date on which the activity was
established,;

3.5.resistance to external effects

3.6.recommended duration of use;

3.7.disposal method (consumption, decrease in activity under the limit, permanent storage,
conversion into another sad of ionising radiation (reconstructionjeturned for
disposal outside the Czech Republic, destroyed (didposnregulated destruction,
export outside the Czech Republic or distribution in another Member State of the
European Unio) and

3.8.the date of disposal;

4. in the case of equipment with a sealed radionuclide source, also

4.1.fixation (stationary, mobile, portad);

4.2.type name,

4.3.the total number of sealed radionuclide sources;

4.4. parts information;

4.5. disposal method (returned for disposal outside the Czech Republic, destroyed (disposal),
unregulated destruction, export outside the Czech Republic or distribution inranothe
Member State of the European Union);

4.6.the date of disposal; and

4.7.information on sealed radionuclide sources in devices to the extent defined under to
point 3.

A registrant must send the Office the following information about the source of ionising
radiation for the list of sources:
1.1.information about the owner of the source of ionising radiation, in the event that the
registrant is not the owner; as follows:
1.1.1its name, in the case of a legal entity, or name and surname, in the case of a natural
person;
1.1.21D number, if assigned, or date of birth, in the case of a private individual; and
1.1.3registered address, in the case of a legal entity, or residential address, in the case of
a natural person;
1.2.the name and address of the workplace where it is situated, if diffeleen the
registrant's registered address or place of residence;
1.3.area of application (industry, medicine, veterinary medicine, education, research,
military, other);
1.4.technical adaptation (dental intraoratay devices, dental panoramieray equipment,
dental compui@ tomograply, veterinary radiographic or fluoroscopiequipment,
veterinary compuwdtomograply, bone density meter);
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1.5.fixation (stationary, mobile, portable);
1.6.type name;
1.7.type approval information (yes/no, document type and its number);
18themamuf acturerds name,
1.9.year of manufacture and serial number;
1.10status (actively used in the Czech Republic, outside the Czech Republic, in a warehouse,
awaiting disposal, servicing, lostigrm repairs, unspecified);
1.11date of acceptance test or last laagn stality test and the test certificate number;
1.12start date for the handling of the source of ionising radiation;
1.13. in the case of disposal of the source of ionising radiation, its date; and
1.14. in the case of the transfer of a source of ionising radiation, infamagigarding the
person to whom it was transferred, as follows:
1.14.1its name, in the case of a legal entity, or name and surname, in the case of a
natural person;
1.14.21D number, if assigned, or date of birth, in the case of a private individual,
1.14.3registered address the case of a legal entity, or residential address, in the case
of a natural person; and
1.14.4the date of transfer of the source of ionising radiation.
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Annex 17 to DecreeNo. 422/201&Coll.

An overview of manufactured, imported, distributed, or exported surces of ionising
radiation sources that is sent to the Office

The holder of a permit to manufacture, import, distribute, and export of sources of ionising
radiation must send the Office the following information on manufactured, imported, distributed,
and exported sources of ionising radiation:
1. information on the person to whom the source of ionizing radiation was transferred, as
follows:
1.1.1its name, in the case of a legal entity, or name and surname, in the case of a natural
person;
1.1.21D number, if assignedr date of birth, in the case of a private individual; and
1.1.3registered address, in the case of a legal entity, or residential address, in the case of
a natural person;
2. the transfer date;
3. in the case of equipment with a sealed radionuclide source traasf@thout this source:
3.1.type name;
3.2.type approval information (yes/no, document type and its number); and
3.3. serial number;
4. in the case of equipment with a sealed radionuclide source transferred with this source:
4.1.type name;
4.2.type approval information (yes/nopcliment type and its number);
4.3.serial number;
4.4.the radionuclide's specifications;
4.5.the serial number of the sealed radionuclide source;
4.6.the certificate number of the sealed radionuclide source and its date of issue; and
4.7.the radionuclide's activity and the dain which it was established;
5. in the case of a sealed radionuclide source transferred separately:
5.1. serial number;
5.2.the radionuclide's specifications;
5.3.the certificate number of the sealed radionuclide source and its date of issue; and
5.4.the radionuclide's astity and the date on which it was established; and
6. inthe case of an open radionuclide source:
6.1.the radionuclide's specifications;
6.2.the radionuclide's activity and the date on which it was established; and
6.3. information on the quantity of the radionuclide.

A registrant must send the Office the following information on imported, exported, and
distributed generators of radiation:
1. information on an imported, exported, and distributed generator of radiation:

1.1.type name and manufacturer;

1.2.type approval information (@ument type and its number);

1.3. serial number;
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1.4.information on the person to whom it was transferred, as follows:
1.4.1its name, in the case of a legal entity, or name and surname, in the case of a natural
person;
1.4.21D number, if assigned, or date of birth, in tlese of a private individual; and
1.4.3registered address, in the case of a legal entity, or residential address, in the case of
a natural person; and
1.5.the transfer date.
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Annex 18 to DecreeNo. 422/2016&Coll.

Surface activity values for surface contamination

L . . . Surface activity
Contamination location Radionuclide source type 2
[Bag/cm?]
The surface of floors, walls, ceilings]| A radionuclide source emittingeta or 4
furniture, equipment, etc. in the gamma radiation, and a low toxicity
monitored area of the workplace radionuclide source emitting alpha
The outer surface of personal protect radiation
aids Anotherradioactive source emitting 0.4
alpha radiation
The inner surface of personal protect|i A radionuclidesource emitting beta o 0.4
aids gamma radiation, and a letwxicity
monitored zone radiation
Anotherradioactive source emitting 0.04
alpha radiation

Legend:

A low-toxicity radionuclide source emitting alpha radiation is
1. natural uramaim, depleted uranium, natural thorium,-ZB8, Th230, Th232, U235, and U238 is contained in

ores or chemical concentrates;
2. radioactive source emitting alpha radiation with a-lidfof less than ten days.

Surface activity values apply only to unfikeontamination, if surface contamination on floors, walls, ceilings,
furniture and other equipment in the monitored zone of the workplace occurred as a result of the expected ways of
using sources of ionising radiation.
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Annex 19 to DecreeNo. 422/2016&Coll.

The contents of documentation for authorised activities within the scope of exposure
situations

1. Documentation for evaluation of the properties of a source of ionising radiation must contain:
1.1.in the case of proof of ability to measure and verify pridperof a source of ionising
radiation:
1.1.1stipulation of a natural person managing the acceptance test and thertong
stability test and proof of their special professional competence;
1.1.2proof of special professional competence of the natural person perfothe
acceptance test and the letegm stability test;
1.1.3specifications and acquisition method for measuring aids and measuring
instruments used in tests that are not the property of the permit holder;
1.2.in the case of methodologies, procedures, and samgdsurement records:
1.2.1the acceptance test and letegm stability test:
1.2.1.1identification of the holder of the permit for assessment of the properties of
the ionising radiation source;
1.2.1.2the name(s) and surname of the person who drew up the document;
1.2.1.3thedateof he document6s creati on;
1.2.1.4the type of test for which the document has been drawn up;
1.2.1.5the kind and type of source of ionising radiation for which the document has
been drawn up, and a description of its routine use;
1.2.1.6a list of documentation for the source iohizing radiation required to
perform the test, as follows:
1.2.1.6.1records of acceptance tests, of the previous-teng stability test, and
of constancy tests;
1.2.1.6.2servicing and defect records;
1.2.1.6.3a user manual;
1.2.1.7in the case of radiodiagnostics and interventionabtagy, the procedure for
calibration and tests of the constancy of the operating meter, if they are to be
performed as part of the acceptance test or-teng stability test;
1.2.1.8the procedure in the event that one of the tests detects a borderline result, a
atypical result, or nowonformity with tolerances or recommended values;
1.2.1.9information on tests of accessories that have an impact on radiation
protection, in particular
1.2.1.9.1if radiotherapythetreatmenplanning system
1.2.1.9.2if radiotherapytherecord and vefy system;
1.2.1.9.3the primary pair of diagnostic monitors for mammographyra)X
equipment with image digitisation;
1.2.1.9.4 protective aids for xay equipment used in veterinary medicine;
1.2.1.10clear specification of specialised concepts, quantities, units, or abbreviations
used in the methodology or sample record in the event that their ambiguous
interpretation is possible;
1.2.1.11. methodologies for individual tests that include
1.2.1.11.1the characteristics of the measured parameter;
1.2.1.11.2the type of measuring instrument and aids;
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1.2.1.11.3the measurementrgcedure and method of obtaining measurement
results, in particular the description of the measurement, measurement
setup geometry, irradiator configuration, quantities and units used,
and how they are interpreted;
1.2.1.11.4 calculations, algorithms, and how theag anterpreted;
1.2.1.11.5.a description of how benchmarks that are compared with measured
values are stipulated,;
1.2.1.11.6f or the test s 26(r2e(fce)rze@yd)(4) tabd (5),n A
A26( 2) (e28(Mb) ( 4)A and 28(1)k)4), stiputatibn ok
measurement uectainties;
1.2.1.11.7 tolerances of measured parameters;
1.2.1.11.8.how final evaluation of a given test is performed;
1.2.2in the case of a sample acceptance test record anddiongstability test record:
1.2.2.1identification of the permit holder who performed the test;
1.2.2.2the test recat number;
1.2.2.3indication of whether it is an acceptance test, a test oftknmg stability, or a
partial test of longerm stability, and why it was performed;
1.2.2.4identification of the natural person that performed the test, and the natural
person that manageld test;
1.2.2.5for radiotherapy, identification and position of the individual who represented
the operator of the source of ionising radiation during the test;
1.2.2.6the date and time of the beginning and end of the test;
1.2.2.7the date by which another periodic letegm stability test must be performed
on the source of ionising radiation;
1.2.2.8the type, modality and method of use of the tested source of ionising
radiation, including the kind of image receptor used,;
1.2.2.9identification of the licensee or registrant using the sowte&onizing
radiation;
1.2.2.10.information about the location of sources of ionising radiation;
1.2.2.11identification of the tested source of ionising radiation, including:
1.2.2.11.1the model and serial number of the source of ionising radiation;
1.2.2.11.2.the model and serial number ofuggment with a sealed radionuclide
source;
1.2.2.11.3.the model and serial number of a sealed radionuclide source;
1.2.2.11.4the model and serial number of a radiation generator;
1.2.2.11.5the model and serial number of arra§ tube and its cover;
1.2.2.11.6.the model and serial number of an ireagceptor that is a fixed part
of a radiodiagnostic, interventional or veterinary source of ionising
radiation;
1.2.2.11.7 the year of manufacture of the source of ionising radiation;
1.2.2.11.8.specification of the focal length and filtration of radiodiagnostic,
intervention&or veterinary sources of ionising radiation;
1.2.2.11.9.specification of other important parts of sources of ionising radiation,
including the modalities and auxiliary systems in radiotherapy;
1.2.2.11.10.specification of the radionuclide contained in a sealed radionuclide
souce, including its activity;
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1.2.2.12the record number of the previous test of lbeign stability or acceptance
test, and if it was performed by another permit holder, the identification of
the permit holder who performed it;
1.2.2.13. information about the used image netr in radiodiagnostics,
interventional radiology and veterinaryray imagining
1.2.2.13.1. DDR,
1.2.2.13.2. CRor
1.2.2.13.3. film-screen process
1.2.2.14information whether a source of ionizing radiation is used in radiodiagnostic
medicine, interventional radiology or veterinary imaging desd the
following:
1.2.2.14.1.automatic exposure;
1.2.2.14.2 tomography;
1.2.2.14.3 digital subtraction angiography;
1.2.2.14.4.a cephalostat;
1.2.2.15information whether
1.2.2.15.2.mammography Xay equipment is used to perform mammography
screening;
1.2.2.15.2. mammography Xay equipment enables stereotaxy or
mammographic towsynthesis
1.2.2.15.3.is radiographic orfluoroscopic X-ray equipment or computed
tomography equipment used in radiotherapy, including details of this
use;and
1.2.2.15.4.computed tomography equipment used in radiodiagnostic medicine or
interventional radiology allowBuorosmpicimaging mode;
1.2.2.16.information whether the source of ionizing radiation is
1.2.2.16.1 stationary,
1.2.2.16.2.mobile,or
1.2.2.16.3.portable,
1.2.2.17in radiodiagnostic medicine, interventional radiology, and in veterinary
imaging, identification of accessories to sources of ionising radiatidn tha
have an impact on radiation protection, especially
1.2.2.17.1 . examination tools used;
1.2.2.17.2.automatic developing equipment or indirect digitisation reader;
1.2.2.17.3.cassettes, indirect digitisation films,-rdy films, and amplification
films used, including their sensitivity andformation whether this
involves a green or blue programme or higreed film;and
1.2.2.17.4.a diagnostic monitor that was checked during testing or used to assess
tests;
1.2.2.18in radiotherapy, identification of accessories to sources of ionising radiation
that have amnpact on radiation protection, especially
1.2.2.18.1.atreatmenplanningsystem record and venfsystem;and
1.2.2.18.2.a system for transmitting data from the source of ionising radiation to
thetreatmenplanning system and to the record and yesifstem;
1.2.2.19in methods of usig a source of ionising radiation other than as defined
under pointsl.2.2.16 and 1.2.2.17, identification of accessories to sources of
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ionising radiation that have an impact on radiation protection, especially
sealed radionuclide source applicators used,;
1.2.2.20. assessment of the presence of documentatiothéisource of ionizing
radiation required to perform the test in the workplaeeluding the decision
about the type approval in the case of acceptance test performed on a source of
ionising radiation subjeédo type approval
1.2.2.21information on
1.2.2.21.1technical changes that occurred within a source of ionising radiation
and its accessories that have an impact on radiation protection since
the last test, and that could affect the performance of the test;
1.2.2.21.2 restrictions orthe scope of the test and the justification;
1.2.2.21.3.a change to test procedures that occurred during the test, including its
justification;and
1.2.2.21.4.0perating conditions affecting the test being performed,;
1.2.2.22information on instruments and aids used, including the dhtde last
verification of specified measuring instruments;
1.2.2.23.assessment whether a source of ionising radiation that is used for the
medical irradiation or the workplace where it is used meets the requirements
of 750078
1.2.2.24a record of the calibration oronstancy testing of a working measuring
instrument, if performed as part of the test;
1.2.2.25records of tests performed as part of the testing, including records of tests
performed during testing beyond the scope of the methodology, containing
1.2.2.25.1the number and nanw# the test that matches the common sample test
record,
1.2.2.25.2.information on the conditions of measurement that affect the tested
parameters;
1.2.2.25.3the list of measured values and resultant parameters, including
calibration coefficients and correction factors used,;
1.2.2.25.4.measurement uncertainties, if their specification is required;
1.2.2.25.5.assessment of test results;
1.2.2.25.6.tolerances and recommended values for verified parameters;
1.2.2.25.7.in the event of failure to meet tolerances or recommended values of
verified parameters, or in the event lwdrderline results, comments
describing this failure or borderline results, including recommendation
of a solution;and
1.2.2.25.8.in the event of divergence from the methodology, a record and
detailed description of the divergence and its justification;
1.2.2.26.a summary weerview of the results of individual tests, containing:
1.2.2.26.1.a table with the numbers and names of tests performed along with
their evaluation;
1.2.2.26.2.comments regarding tests where a defect, a borderline or atypical
result, or conflict with recommendations was found;
1.2.2.26.3.deadlines for elimination of less serious defects;
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1.2.2.26.4.specification of very serious defects, with a warning that due to this
very serious malfunction, the source of ionising radiation may not be
used until said malfunction has been demonstrably eliminated,;
1.2.2.26.5for radiographic Xray devices used for medical irradiation,
specification whether the device is suitable for imaging children up to
3 years of ageand
1.2.2.26.6.in the case of a sealed radionuclide source and equipment with a
sealed radionuclide source, a descooiptiof visible damage to the
source, particularly cracks, notches, corrosion, or abrasion;
1.2.2.27in the case of an acceptance test or Jmmg stability test that has shown
the current scope or frequency of operating constancy to be insufficient, the
proposed sape and frequency of operating constancy tests;
1.2.2.28the proposed scope of loigrm stability tests in the case of acceptance
testing of a source of ionising radiation not used in radiodiagnostics,
interventional radiology, and in veterinary imaging;
1.2.2.29. in the cae of an acceptance test or ldegm stability test performed after
servicing that could have an effeoh stray radiation, or after significant
changes to routine operation that could affect personal dosages of radiation
workers or the population, a redoof measurement daftray radiationin the
vicinity of the source of ionising radiation, which contains:
1.2.2.29.1.readings in work sites in the vicinity of sources of ionising radiation;
1.2.2.29.2.readings behind shielding that prove shielding efficacy;
1.2.2.29.3.exposure parametenssed and positions of the source of ionising
radiation during measurement that correspond to routinely used
exposure parameters;
1.2.2.29.4 estimates of the number and durations of exposures for one calendar
year,
1.2.2.29.5.estimates of dose quantities at measured workplaces behind
shielding for one calendar year, calculated from data pursuant to
points1.2.2.28.1 to 1.2.2.28.4;
1.2.2.29.6.a description and diagram of the vicinity of the source of ionising
radiation, including a description of shielding and distances of
measurementgnts from the source of ionising radiation and from the
floor; and
1.2.2.29.7.in the case of a portable veterinary and industrial source of ionising
radiation, information on how far from the source of ionising radiation
warning tape should be located during routmaging;
1.2.2.30if a defect is eliminated prior to the issue of the test record:
1.2.2.30.1results of the measurements made on the equipment prior to the
elimination of the defect;
1.2.2.30.2.a description of measures implemented after the fault was detected
and how it was eliminatg and
1.2.2.30.3.measurement results after elimination of the fault;
1.3.in the case of an overview of equipment and arrangements for carrying out the proposed
services:
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1.3.1a list of measuring instruments used during tests, including type and serial number;
and
1.3.2a list of ads used during tests;
1.4.in the case of a plan to ensure measurement of quantities:
1.4.1identification information for items on the list pursuant to pa&udt that are
specified measuring instruments, and a plan for their metrological provisiamadg;
1.4.2identification information for items on the list pursuant to pdid that are
operating measuring instruments, and a plan for their metrological provisioning.
2. Documentation for the performance of services that are important from the perspective of
radiation protetion, specifically performance of personal dosimetry, must contain
2.1.in the case of methodologies and procedures:
2.1.1a sample contract with customers, to whom the personal dosimetry service will be
provided;
2.1.2sample instructions for customers;
2.1.3how and how oftercustomers will be given personal monitoring results;
2.1.4a sample of the document that will be used to give customers personal monitoring
results;
2.1.5how and how often the Office will be given personal monitoring results;
2.1.6a description of the process of evalogtpersonal doses, including quantities that
will be stipulated, how they are calculated, and their inaccuracies;
2.1.7a description of the assessment method for eye lens exposure;
2.1.8a description of the effective dose calculation method;
2.1.9a description of the asssment of personal doses when protective aids are used,
including calculation of evaluated quantities when multiple personal dosimeters are
used,
2.1.10a description of how the effect of known systematic inaccuracies is eliminated,
including energy and directi@al dependencies;
2.1.11a description of how a dosimeter irradiated in an abnormal manner is assessed;
and
2.1.12a description of how doses that exceed derived or personal limits are assessed;
2.2.in the case of an overview of equipment and arrangements for carryirtgequioposed
services:
2.2.1a list of devices and aids used in performing the personal dosimetry services;
2.2.2descriptions and drawings of personal dosimeterd;
2.2.3conditions for the use of personal dosimeters;
2.3.in the case of a plan to ensure measurement of geantit
2.3.1litems on the list under poi@t2 that are specified measuring instruments, and a
plan for their metrological provisioning;
2.3.2items on the list under poi@t2 that are operating measuring instruments, and a
plan for their metrological provisioning;
2.3.3a fdan for metrological provisioning of the assessment process for personal
dosimetry as a whole&nd
2.3.4a plan for participation in internationat nationalcomparative measurements in the
area of personal dosimetry.
3. Documentation for the performance of seegchat are important from the perspective of
radiation protection, specifically stipulation of personal doses of workers in the workplace,
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with the possibility of increased radiation exposure from natural sources of radiation pursuant
t 0 93@)(b) of theAtomic Act and in workplaces with possible increased exposure from
radon p u B6§1uadthet Atomio ActAmust contain:
3.1.in the case of methodologies and procedures:
3.1.1the methodology for measurement of radon activity concentration and the
procedure fo determining the effective dose due to the inhalation of radon and its
decay products;
3.1.2the methodology for measurement of spatial dose equivalent rate and procedures for
stipulating personal doses due to external gamma irradiation;
3.1.3the methodology for mearement and stipulation of the effective dose due to
inhalation of natural radionuclides other than radon and its decay products;
3.1.4the methodology for measurement and stipulation of personal doses due to
exposure of the skin, eye lens, and limbs to a abtadionuclide;
3.1.5how measurements are performed and results evaluated in relation to values
speci f8®d in A
3.1.6how measurements are performed and results evaluated in relation to the value
speci fd3@d in A
3.1.7how repeat measurements are performedrasalts evaluated in relation to values
speci fag@@m);, i n A
3.1.8how measurements are performed and results evaluated in relation to the value
speci fd3@d in A
3.1.9how measurements are performed and results evaluated in relation to exposure
limits specife d  #n A
3.1.10personal monitoring procedures;
3.1.11a description of instrumentatioand
3.1.12description of the content of the recordrarasuring with purpose efktablishing
personal dosesf worker, including
3.1.12.1number;
3.1.12.2.identification of the permit holder;
3.1.12.3.identificaion of the individual that performed the measurement;
3.1.12.4identification of who ordered the measurement;
3.1.12.5.identification of the workplace operator;
3.1.12.6.name and address of the workplace;
3.1127wor kpl ace classi9d3(clat(im)n @furtshuednAt d ri
orp ur s u ad96(1) oftthe Atdic Act;
3.1.12.8.a description of the site and technologies used;
3.1.12.9the measurement methodology used and the purpose of the measurements;
3.1.12.10.the date of the measurements;
3.1.12.11.analysis of possible scenarios of increased exposure of workeasuraln
radiation sources;
3.1.12.12.identification of workers in the workplace;
3.1.12.13justification of the scope of measurements with reference to the decree and
the methodology used;
3.1.12.14.a list of devices and aids used, for specified measuring instruments, their
verificationsheets and their expiry dates;
3.1.12.15.information on measurement locations;
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3.1.12.16.a description of measurement conditions;
3.1.12.17 measurement results;
3.1.12.18.assessment of measurement results;
3.1.12.19.a conclusion with proposed further steps;
3.1.12.20.the date the record was drawn apd
3.1.12.21the sign&ure of an individual with appropriate professionahlification
certificatewho ensures fulfilment of duties during measurement, atigeof
permit holdemperformingthe measurements if he is a natural persother
statutory body of the permit holder f@ming the measuremenis$ he is a
legal person
4. Documentation for the performance of services that are important from the perspective of
radiation protection, specifically measurement and assessment of exposure to a natural source
of radiationinabudi ng for purp®@s8esanpdurds BOntoft oo he At
contain:
4.1.in the case of methodologies and procedures:
4.1.1methodologies for measuring the radon activity concentration in occupied and
unoccupied buildings and under different exposure camditiincluding
4.1.1.1procedures for measuring radon activity concentration;
4.1.1.2a description of exposure conditions for measurement in occupied and
unoccupied buildings;
4.1.1.3a description of the selection of measurement points;
4.1.1.4a description of instrumentatioand
4.1.1.5how measurement results are presented;
4.1.2the methodology for measurement of spatial dose equivalent rate, including:
4.1.2.1the measurement procedure;
4.1.2.2 a description of the selection of measurement points;
4.1.2.3a description of instrumentatioand
4.1.2.4how measurement resultegresented,;
4.1.3the procedure for measuring temperature in the building;
4.1.4a description of how measurement results are assessed for both occupied and
unoccupied buildings and different exposure conditions in relation to reference
l evel s spP&Elad@)and i n A
4.1.5a description of the record of measurement and assessment of natural radiation in a
building, including:
4.1.5.1number;
4.1.5.2identification of the permit holder;
4.1.5.3identification of the individual that performed the measurement;
4.1.5.4identification of who orderethe measurement;
4.1.5.5the date of the measurements;
4.1.5.6information on the measured building and its type;
4.1.5.7 a description of the building and its use at the time of measurement, including
a site plan showing the measurement sites;
4.1.5.8the measurement methodology usad the purpose of the measurements;
4.1.5.9a description of the measuring conditions in the building, including its usage
at the time of measurement and weather conditions at the time of
measurement;
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4.1.5.10a list of devices and aids used, for specified measuring imstis, their
verification sheets and their expiry dates;
4.1.5.11 measurement results;
4.1.5.12 assessment of measurement results;
4.1.5.13.a conclusion with proposed further steps;
4.1.5.14the date the record was drawn up;
4.1.5.15the signature of an individual with appropriate professional gcetiibns
certificate who ensures fulfilment of duties during measurement, thed
permit holdemperforming the measurementEhe is a natural person, of
the statutory body of the permit holder performing the measurepiehts
is a legal persan
5. Documentation for the performance of services that are important from the perspective of
radiation protection, specifically stipulation of the radon index for parcel of land for purposes
pur s u a9 of the Atomi& Act, must contain:
5.1.in the case of methodwmgies and procedures:
5.1.1the methodology for determining the radon index of the parcel of land, including:
5.1.1.1 how to measure the activity concentration of radon in soil air;
5.1.1.2how to sample soil air;
5.1.1.3how to determine the gas permeability of soils;
5.1.1.4how to use locaindicators and the general characteristics of subsoil affecting
the direction and rate of radon movement in foundation soil;
5.1.1.5how to determine the radon index of a parcel of land;
5.1.1.6a description of instrumentatioand
5.1.1.7a description of the results assesshmeethodp u r s u a96(4); t o A
5.1.2a description of the content of the record on determining the radon index of a parcel
of land, including
5.1.2.1number;
5.1.2.2identification of the permit holder;
5.1.2.3identification of the individual that performed the measurement;
5.1.2.4identificaion of who ordered the measurement;
5.1.2.5identification of the measured land parcel including a map on which
measured areas, sampling sites, and soil probes are shown;
5.1.2.6identification of the future building for which the determination is taking
place;
5.1.2.7the date bthe measurements;
5.1.2.8the methodology used and the purpose of the measurements;
5.1.2.9a description of the measurement conditions, layout of measuring points, their
number and grid, weather conditions at the time of measurement, description
of the land parcel, ifeding a regional geological description and its
geological characteristics, a list of buildings and other things present on the
land parcel at the time of the measurement;
5.1.2.10in the case of sampling of soil air, information on equipment used, the
amount of & sampled, and the sampling depth;
5.1.2.11.a description of how to determine the gas permeability of soils;
5.1.2.12.a list of devices and aids used, for specified measuring instruments, their
verification sheets and their expiry dates;
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5.1.2.13the results of measurements of madactivity concentration including
statistical characteristics;
5.1.2.14the determined gas permeability of soils;
5.1.2.15the determined radon index of the land parcel;
5.1.2.16.a conclusion with information on further steps;
5.1.2.17the date the record was drawn apg
5.1.2.18. the signature o&n individual with appropriate professional qualifications
certificate who ensures fulfilment of duties during measurement, and the
permit holder performing the measurements, if he is a natural person, or of the
statutory body of the permit holder perfongithe measements, if he is a
legal person
6. Documentation for the performance of services that are important from the perspective of
radiation protection, specifically measurement and assessment of the content of natural
radionuclides in construction near i a | for pur A@&)as of fheu Atsnica n t
Act, must contain:
6.1.in the case of methodologies and procedures:
6.1.1sampling and sample treatment;
6.1.2the contents of the sampling record;
6.1.3a description of sampling locations and frequency;
6.1.4a description oinstrumentation;
6.1.5how to measure and process measurement results for specific activitie?8,Ra
Th-228, and K40, including measurement uncertainties and how to express
measurement results;
6.1.6how to calculate the specific activity index, including itsenmainties;
6.1.7how the specific activity index result is assessed in relation to values specified in
A105(2) and (4)and
6.1.8a description of the record of measurement and assessment of natural radionuclides
in construction material, including:
6.1.8.1number;
6.1.8.2identification of the permit holder;
6.1.8.3identification of who ordered the measurement;
6.1.8.4identification of the construction material manufacturer or importer;
6.1.8.5specification of the measurement methodology;
6.1.8.6the sample number under which the sample is recorded in theurageent
laboratory;
6.1.8.7 information on the sampled construction material;
6.1.8.8the purpose of the sampled construction material;
6.1.8.9the date of manufacture or import of the sampled construction material,
6.1.8.10the sampling location;
6.1.8.11the sampling date;
6.1.8.12the sampling method;
6.1.8.13.identification of the individual that took the sample;
6.1.8.14.information regarding treatment of the sample for measurement outside the
measurement laboratory;
6.1.8.15a list of devices and aids used, for specified measuring instruments, their
verification sheets and tineexpiry dates;
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6.1.8.16.dentification of the individual that performed the measurement;

6.1.8.17the place and date of measurement;

6.1.8.18 measurement results;

6.1.8.19.assessment of measurement results;

6.1.8.20i f val ues 162(Prand (f)iare dxceeded, iAformation regarding

furthersteps;

6.1.8.21the date the record was issuadd

6.1.8.22. the signature of an individual with appropriate professional qualifications
certificate who ensures fulfilment of duties during measurement, and the
permit holder performing the measurements, if he is a natarabp, or of the
statutory body of the permit holder performing the measurements, if he is a
legal person.

7. Documentation for the performance of services that are important from the perspective of
radiation protection, specifically measurement and assessofieie content of natural
radionuclides i n wat ¥0(2)(h) ofrthe AtanticpAot,sameist coqtaintr s u a n t
7.1.in the case of methodologies and procedures:

7.1.1sampling and sample treatment;
7.1.2the contents of the sampling record;
7.1.3a description of samiplg locations and frequency;
7.1.4a description of instrumentation;
7.1.5how to measure and process measurement results, including measurement
uncertainties and how to express measurement results for:
7.1.5.1total alpha activity concentration;
7.1.5.2total beta activity concenttian;
7.1.5.3radon activity concentration;
7.1.5.4the activity concentrations of other natural radionuclides}
7.1.5.5the activity concentration of «0;
7.1.6the method of calculating the indicative dose, including uncertainties of its
determination and expression of the resaid
7.1.7how measur ement results are evad8dat ed i
(2), and (6);
7.2.a description of the record of measurement and assessment of natural radionuclides in
water, including:
7.2.1number,
7.2.2identification of the permit holder;
7.2.3identfication of who ordered the measurement;
7.2.4identification of the drinking water supplier and bottled water producer or importer;
7.2.5identification of the water main;
7.2.6the measurement methodology used and the purpose of the measurements;
7.2.7the sample number undevhich the sample is recorded in the measurement
laboratory;
7.2.8information on the type of water, including information regarding the removal of
natural radionuclides from the water;
7.2.9the sampling location;
7.2.10the sampling date;
7.2.11the sampling method;
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7.2.12identificationof the individual that took the sample;
7.2.13information regarding treatment of the sample for measurement outside the
measurement laboratory;
7.2.14a list of devices and aids used, for specified measuring instruments, their
verification sheets and their expiry dsite
7.2.15identification of the individual that performed the measurement;
7.2.16the place and date of measurement;
7.2.17 measurement results;
7.2.18assessment of measurement results;
7219 f val ues 98me(2),ahd (6)care exaeedad, information regarding
further steps;
7.2.20the date the record was issuadd
7.2.21the signature of an individual with appropriate professional qualifications
certificate who ensures fulfilment of duties during measurement, and the permit
holder performing the measurements, if he is a natural persaf,tbe statutory
body of the permit holder performing the measurements, if he is a legal person.

8. Documentation for the performance of services that are important from the perspective of
radiation protection, specifically measurement and assessment afueltie content in a
radioactive substance released from a workplace with the possibility of increased exposure
form a natur al source of OH10(lb) aftthe AtomicfAaty p ur p
must contain:
8.1.in the case of methodologies and praged:

8.1.1sampling and sample treatment;
8.1.2the contents of the sampling record;
8.1.3a description of sampling locations and frequency;
8.1.4a description of instrumentation;
8.1.5a description of how to measure and process measurement results, including
measurement uncertaies and how to express measurement results for:
8.1.5.11otal alpha activity concentration;
8.1.5.2total beta activity concentration;
8.1.5.3specific activity/activity concentration of natural radionuclides from the U
238 and TH232 seriesand
8.1.5.4 specific activity/activity concenation of K-40;
8.1.6¢calculation models and methods for an effective dose caused by release of a
radioactive substancand
81.7how to evaluate measurement r a@@)ands i n r
A 95(3) of the Atomic Act;

8.2.a description of the recd of measurement and assessment of the content of
radionuclides in a substance released from a workplace with possible increased exposure
from a natural source of radiation, including:
8.2.1number;
8.2.2identification of the permit holder;
8.2.3identification of who ordred the measurement;
8.2.4identification of the individual releasing the radioactive substance;
8.2.5identification of the workplace form which the radioactive substance is being

released;
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8.2.6the measurement methodology used and the purpose of the measurements;

8.2.7the sanple number under which the sample is recorded in the measurement
laboratory;

8.2.8identification of the sampled released radioactive substance;

8.2.9how the sampled released radioactive substance is being released,;

8.2.10the sampling location;

8.2.11the sampling date;

8.2.12the samping method;

8.2.13identification of the individual that took the sample;

8.2.14information regarding treatment of the sample for measurement outside the

measurement laboratory;
8.2.15a list of devices and aids used, for specified measuring instruments, their
verification $ieets and their expiry dates;

8.2.16identification of the individual that performed the measurement;

8.2.17the place and date of measurement;

8.2.18 measurement results;

8.2.19assessment of measurement results;

8.2.20a conclusion with proposed further steps;

8.2.21the date the record was issljand

8.2.22.the signature of an individual with appropriate professional qualifications
certificate who ensures fulfilment of duties during measurement, and the permit
holder performing the measurements, if he is a natural person, or of the statutory
body of he permit holder performing the measurements, if he is a legal person.
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Annex 20 to DecreeNo. 422/2016&Coll.

Procedures for ensuring radiation protection by a registrant when using a source of
ionising radiation

1. General requirements
1.1. The registrant musesd the Office a copy of the record of
1.1.1the acceptance test of a newly acquired source of ionising radiation prior to
commencing its use;
1.1.2a longterm stability test of a source of ionising radiation that has been placed back
into operation after a long ped of idleness, within 1 month of it being placed
back into operation; and
1.1.3the acceptance test of a fixed source of ionising radiation that has been moved prior
to commencing its rese.
1.2. Within one month, a registrant must:
1.2.1notify the Office of the modelral serial number of a source of ionising radiation
handed over for disposal, and furnish the Office with confirmation of disposal
issued by the person that performed it;
1.2.2notify the Office of the model and serial number of a source of ionising radiation
sold or otherwise transferred to another person; and
1.2.3notify the Office of the model and serial number of a source of ionising radiation
that has been taken out of operation for the long term.
1.3. During the acceptance test and lgagm stability test, the regrsint must ensure that the
person securing the registrant's radiation protection
1.3.1cooperates with the person performing this test, especially in providing information
on the source of ionising radiation and its accessories, its use, and on the results of
opeaating constancy tests; and
1.3.2has taken receipt of information on test results from the person performing this test.
2. Requirements for the use of inbaal dental xray equipment
2.1.During imaging and routine operation, the registrant must:
2.1.1when setting exposearparameters, developing film, or editing a digital image,
follow the instructions of the manufacturer and the person that performed
2.1.1.1the acceptance test, if a lotgym stability test has not yet been performed on
the equipment; or
2.1.1.2in cases not provided founder poinf.1.1.1, the most recent lotgrm
stability test;
2.1.2make a record of every action that makes it possible to retroactively assess patient
exposure; and
2.1.3keep the record pursuant to paint.2 for ten years.
2.2. A registrant must ensure optimisatioh radiation protection of radiation workers and
the population as follows:
2.2.1the distance of an individual performing the irradiation from the imaged patient
must be greater thanr®, or during imaging this individual must be behind a barrier
equivalent taat least 1%=m of solid brick; and
2.2.2other individuals present in the room during imaging must be at leadt@m the
imaged patient, or must be behind a barrier equivalent to at leash D5 solid
brick and simultaneously at least2from the imagedatient.
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2.3. A registrant may use portable ininaal X-ray equipment
2.3.1only if it is a secondary device for use outside a permanent office; or
2.3.21if for serious reasons a different device cannot be used as the primary device.
2.4. A registrant must ensure that a porealmtraoral X-ray device is equipped with an
image receptor holder corresponding to the type of device and image receptor used,
which must be used during routine imaging.
2.5.1f a discrepancy is found during the operating constancy test performed pursuant to
Annex13
2.5.1points1.1, 1.2.1, or 1.3.1, the registrant must reconfigure standard exposure
parameters so that the change in imaging is compensated for all exposures, and
must continue to use these reconfigured exposure parameters during routine
operation andduring operating constancy tests, or, in the event that such
reconfiguration is not possible, must arrange servicing to correct it;

2.5.2points1.2.2 or 1.3.2, the registrant must clean the monitor used for clinical
diagnosis;

2.5.3point1.3.3, the registrant mustop using unsatisfactory indirect digitisation film;
and

2.5.4point 3.1, the registrant must clean the negatoscope.

3. Requirements for the use of panoramic dentala)X equipment and a dental computed
tomography scanner
3.1.During imaging and routine operation, tlegistrant must:
3.1.1follow the instructions of the manufacturer, exposure table, osgie or follow
the instructions of the person who performed the Hemgn stability test or the
acceptance test;

3.1.2make a record of every action that makes it possiblettoactively assess patient
exposure; and

3.1.3keep the record defined under pdnt.2 for 10 years.
3.2. A registrant must ensure optimisation of radiation protection of radiation workers and
the population as follows:
3.2.1during routine imaging, he or she must follomstructions regarding protection
from stray radiation specifiedn the acceptance test record, including proposed
structural modifications or the use of protective a#hg]

3.2.2during imaging, he or she shall ensure that no one other than the imagedipatient
in the room.

3.3.If a discrepancy is found during the operating constancy test performed pursuant to
Annex13
3.3.1points2.1.1, 2.2, 2.3.1, or 4.1, the registrant must arrange servicing;
3.3.2points2.1.2, 2.3.2, or 4.2, the registrant must clean the monitor wsedirical

diagnosis;
3.3.3point2.3.3, the registrant must stop using unsatisfactory indirect digitisation film;
and
3.3.4point 3, the registrant must clean the negatoscope.
4. Requirements for the use of veterinaryay equipment

4.1. A registrant must ensure optimisati of radiation protection of radiation workers and

the population as follows:
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4.1.1during routine imaging, he or she must follow instructions regarding protection
from ionising radiation specified in the acceptance test record or thedong
stability test ecord, including proposed structural modifications or the use of
protective aidsand
4.1.2in the case of an individual assisting during imaging of an animal in a location close
to the Xray beam, with an individual performing imaging with a portable
veterinaryX-ray device, he or she shall ensure:
4.1.2.1the use of a protective shielding apron and collar providing shielding
equivalent to at least 0.2bm of lead; and
4.1.2.2if during exposure the hands of this individual are near the primary beam,
also the use of protectiwhielding gloves equivalent to at least 0% Pb.
4.2.During imaging and routine operation, the registrant must:
4.2.1use the source of ionising radiation according to the manufacturer's instructions;
4.2.2if the animal must be held during the examination,
4.2.2.1ensure thathe individual holding the animal is over the age of 18 and is not a
pregnant woman;
4.2.2.2instruct the individual holding the animal regarding
4.2.2.2.1possible risks of ionising radiation related to holding the animal; and
4.2.2.2.2instruct them regarding the appropriate wayhbld the animal with
respect to the edge of theray field and the results atrayradiation
measurements;
4.2.2.3ensure the correct use of protective aids;
4.2.2.4ask for written consent from the person holding the animal; and
4.2.2.5ensure that the size and positiontod X-ray field is configured using a light
field so that the hands of the individual holding the animal are not located
within the primary beam;
4.2.3keep records of individuals holding the animal during examination;
4.2.4keep information pursuant to poih2.3 forfive years;
4.2 .5ensure that only individuals whose presence is necessary during the examination
are present in the examination room; and
4.2.6ensure the Xay beam is collimated so that the size of the)field is as small as
possible with regards to the reqedr examination; the Xay field must not be
larger than the image receptor.
4.3.During a radiographic examination at a temporary workplace, a registrant must
4.3.1preferentially use an area that is surrounded by natural barriers, especially a wall or
fence;
4.3.2if useof an area pursuant to po#h3.1 is not possible and the examination is taking
place outside, ensure that no individual is located in the area in the path of the
primary beam during irradiation;
4.3.3mark off the area where animals are imaged with a wargpg at the distance
stipulated in the acceptance test record or the-lerg stability test record;
4.3.4ensure that only the individual assisting during imaging is present in the area where
the examination is being performed, and that their presence is aigcdasng the
examination;
4.3.5ensure that an individual pursuant to pdirg.4
4.3.5.1is equipped with personal protective aids;
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4.3.5.2is over the age of 18;
4.3.5.3is not a pregnant woman;
4.3.5.4has been instructed of the possible risks of ionising radiation related to
assistanceuting imaging of an animal; and
4.3.5.5has provided written agreement to assist while imaging the animal,
4.3.6place the image receptor in a holder so that it does not need to be held during
exposure;
4.3.7if it is not possible to proceed pursuant to pdif®6, use mearts ensure that the
hands of the individual holding the image receptor are not in the immediate vicinity
of the primary beam; in this case, the registrant must ensure that the individual
holding the image receptor uses protective gloves;
4.3.8choose the direain of the primary beam so that it is absorbed by the terrain as
soon as possible;
4.3.9mark the size of the Xay field with a light field, and if light conditions do not
permit good visibility of the light field, employ means to ensure that the edges of
the light field are precisely aimed,;
4.3.10set beam collimation and image receptor size so that the primary beam does not
reach past its edge;
4.3.11if possible, give the animal a sedative prior to examination; and
4.3.12 ensure that the individual performing imaging gives a clead warning prior to
irradiation to all potentially present individuals near the irradiation location that
ionising radiation will be used.
4.4.1f a discrepancy is found during the operating constancy test performed pursuant to
Annex13
4.4.1point5.1, the regisant must stop using an unsatisfactory protective aid; and
4.4.2points5.2, 5.3, or 5.4, the registrant must arrange servicing.
5. Requirements for the use of arry bone densitometer
5.1. A registrant must
5.1.1during imaging, follow the instructions of the manufactuoérthe source of
ionising radiation;
5.1.2make a record of every action that makes it possible to retroactively assess patient
exposure; and
5.1.3keep the record pursuant to pdint.2 for 10 years.
5.2.1f a discrepancy is found during the operating constancy tefbrpexd pursuant to
Annex 13 point6, the registrant must not use the source of ionising radiation for medical
irradiation until the discrepancy is eliminated through servicing and its elimination is
confirmed with a successful operating constancy test.
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Annex 21 to DecreeNo. 422/201&Coll.

REGISTRATION FORM - Al

A. For SONS usé

If administrative fees
are paid via fee stamps,
paste here.

REQUEST FOR REGISTRATION OF USE OF A SOURCE OF IONISING RADIATION

B. Identification of the applicant

Name of the legal entity or name(s) and surname of the natural person: ID number ¥:

Residential address of the natural person or registered address of the legal entity:

Mailing address:

Name(s) and surname of persons that are the statutory body or a member of the statutory body of
entity?

C. Specification of thesource of ionising radiation in use”

*  Dental Xray equipment
*  Veterinary Xray equipment

*  X-ray bone densitometer
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D. Information necessary for obtaining an extract from the Criminal Records Register for a natural person
or a person who is the statuiry body or a member of the statutory body of a legal entity (if there are several
persons who are a statutory body or members of a statutory body, provide their details on a separate
attachment to the registration form)

Name(s) and surname: Date of birth:
Maiden name: Place of birth:
Birth number: District:
Citizenship Town:

E. Information on payment of fees- if paid by bank transfer

debited from account number credited to account number Amount (CZK)

Payment codes

Variable special processing constant specific

* provide an ID number; if a natural person hasn't been assigned an ID number, provide the first 6 digits of their
birth number

Date and applicant's signature

1) Do notfillin, for use oflhe State Office for Nuclear Safety

2) Cross out where inapplicable

3) If a natural person has not been assigned an ID number, fill in their birth number
4) Select the source of ionising radiation you are registering

Annexes to registration form Al

Information onthe source of ionising radiation

Record from the acceptance test or most recenttienmy stability test

Confirmation that the person ensuring radiation protection for the registrant has undergone preparations
Document on the appointment of a natural pemspsuring radiation protection for the registrant and their
written consent to the appointment

1 Proof of professional competence of the natural person for the registered activity or proof of professional
competence for the registered activity for at lemst member of the statutory body, if the applicant is a
legal entity

= =4 =4 =4
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REGISTRATION FORM - A2

A. For SONS usé

If the administrative fee
is paid with a stamp,
paste here.

REQUEST FOR REGISTRATION OF IMPORT, EXPORT, OR DISTRIBUTION
OF A RADIATION GENERATOR

B. Identification of the applicant

Name of the legal entityrmame(s) and surname of the natural pefson: ID number?:

Residential address of the natural person or registered address of the corporate entity:

Mailing address:

The na)lme(s) and surname of persons that are the statutory body or a memberatdittivy sbody of the legd
entity?

C. Specification OF THE registered activity®

* Import of a radiation generator
* Export of a radiation generator

* Distribution of a radiation generator
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D. Information necessary for obtaining an extract from the Criminal Records Register for a natural person
or a person who is the statutory body or a member of the statutory body of a legal entity (if there are several
persons who are a statutory body or members of a statutory body, provide their details on a septe
attachment to the registration form)

Name(s) and surname: Date of birth:
Maiden name: Place of birth:
Birth number: District:
Citizenship Town:

E. Information on payment of fees- if paid by bank transfer

debited from account number credited to account number Amount (CZK)

Payment codes

Variable special processing constant specific

* provide an ID number; if a natural person hasn't been assigned an ID number, provide the first 6 digits of their
birth number

Date and applicant's signature

1) Do not fill in, for use of the State Office for Nuclear Safety
2) Cross out where inapplicable
3) If a natural person has not been assigned an ID number, fill in their birth number

4) Select the activity you arregistering for

Annex to registration form A2

1 Proof of professional competence of a natural pefeomegistered activity grwhere the applicant is a
legal personproof of competence foregistered activity of at least oneemberof a statutory bogl



STATE OFFICE FOR NUCLEAR SAFETY

REGISTRATION FORM -B
Date:
Ref. No:

Processing department:
Authorised official:

CONFIRMATION OF REGI STRATION

The State Office for Nuclear Safety, 1daedfd t he
Act No 263/2016, the Atomic, Act, confirms the registration of:

1. the use of a source of ionising radiation, a radiation generator in the area of dental
radiodiagnostics, in the field of veterinary medicine, and bone densitometers;

2. import of a radiation generator, export of a radiation generator, distribution of a

radiation generator.
for:
Name of the legal entity or name(s) and surname of the natural person:
Residential address of the natural person or registered address of the legal entity:

ID number/birth number:

for the State Office for Nuclear Safety:
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Annex 22 to DecreeNo. 422/201&Coll.

National diagnostic reference levels

National diagnostic reference levels for radiographic examinations of adults
for groups of standard patients, regardless of genddr,aniiverage weight of ®0g K¢, with the weight of
individual patients within the range of 5@0kg

Examination type Pxa (mGyT cm’) K. (MGy)
Skull, overview images PA 700 2.8
Skull, overview images LAT 550 2.2
Chest PA 220 0.3
Chest LAT 550 1.1
Cervical spine AP 290 1.7
Cervical spine LAT 280 1.3
Thoracic spine AP 1100 4.4
Thoracic spine LAT 1200 5.7
Lumbar spine AP 1700 6.2
Lumbar spine LAT 3100 12.0
Abdomen AP 2900 5.2
Pelvis AP 2000 4.5

Legend:

Pxal product of kerma and surface area
Kl initial surface kerma

PAI rearfront projection

LATT side projection

API front-rear projection

National diagnostic reference levels for radiographigluoroscopic and fluoroscopic examinations of adults
for groups of standard patients, regardlesgenfder, with an average weight of k@  Ig, with the weight of
individual patients within the range of 5@0 kg

Examination type Pka for the en}ire examination
(Gyl cm?)
Oesophagus 15
Stomach and duodenum 16
Large intestine 32
Passage through tldgestive

tract 12
Excretion urography 13

Legend:

Pxa T product of kerma and surface area

National diagnostic reference levels for adult examination in interventional radiology
for groups of standard patients, regardless of gender, with am avesayge of 80k g K¢, with the weight of
individual patients within the range of 6000kg
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Examination type Pka for the en}ire examination
(Gyl cm?)
Coronography 49
PCI/PTCA 91

Legend:

Pxal product of kerma and surface area
PCI - percutaneous coronaintervention
PTC- percutaneous transluminal coronary angioplasty

National diagnostic reference levels for examination of adults using computed tomography
for groups of standard patients, regardless of gender, with an average weight gf 7&¢, wih the weight of
individual patients within the range of 5@0kg

Examination type CvoL (mGy) Px. for the entire examination
(mGyT cm)
Head 65 1100
Neck 21 500
Chest 15 500
Spine 32 550
Abdomen 19 750
Pelvis 25 860
Legend:

P« 1 product of kermand length
CvoLl volumetric kerma index for computed tomography

National diagnostic reference levels for mammography examinations
for groups of standard patients defined by thickness of the breast after compression Htauaaibprojection
listed inthe first column of the table

Breast thickness after compression D¢ for cranial i caudal
(mm) projection (mGy)
197 23 1.1
3071 34 1.3
4371 47 1.6
5171 55 1.8
581 62 2.1
731 77 2.5
851 95 3.0

Legend:

Dg 1 average dose in the milk gland
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National diagnostic reference levels for dental examinations of adults
for all adult patients

Examination type

Ki (mGy)

Pa (MGyl cm?)

Intraoral image of the maxillary molar

1.2

Simple panoramic image of the jaw

110

Legend:

K;i incident kerma

Pxal prodict of kerma and surface area

National diagnostic reference levels for diagnostic examination of adults in nuclear medicine

for adult patients, regardless of gender, with a weight & g0 K¢ 5
Examination Activity applied
organ, system, . Rad_lo- Substance, chemical form dunn_g une
iliness examination type, group nuclide examination
- (MBq)
bones scintigraphy (stggg.g;j y. threephase, Tc-99m Phosphatesphosphonates 800
bone marrow scintigraphy (whole body, SPECT) Tc-99m nanacolloids 550
dynamic Tc-99m TcO, DTPA 600
static, planar Tc-99m TcO,, DTPA 600
_ SPECT Tc-99m TcOy, DTPA, HMPAO, ECD 800
scintigraphy
brain receptors 1-123 lophlupan IBZM 200
glucose F18 FDG 400
accumulation
cisternography In-111 DTPA 40
Yb-169 EDTA 40
accumulation test 1-131 iodide 0.5
Tc-99m TcO, 200
Tc-99m MIBI, DMSA (V) 400
planar 1-123 iodide 20
thyroid gland . 1-131 iodide 7%
scintigraphy TI-201 chloride 80
Tc-99m MIBI, DMSA (V) 800
- Wholebody 1-131 iodide 185
or thyroid cancer -
TI-201 chloride 100
Tc-99m TcO4 200
parathyroid gland scintigraphy planar Tc-99m MIBI 800
TI-201 chloride 80
scinti_graphy planar Tc-99m aerosol, technegas 1000**)
lungs ventilatory Kr-81m gas 6000*+*)
sScintigraphy plana Tc-99m MAA, microspheres 200
perfusion SPECT Tc-99m MAA, microspheres 3000
) 900****)
SPECT Tc-99m MIBI, tetrofosmin 1400%+ *+)
’%‘r’;""sﬁgﬁ' SPECT T1-201 chloride 110
SPECT(re- TI-201 chloride 40
heart injection)
metabolic imagining PET (viability) F-18 FDG 500
radionuclide ventriculography Tc-99m erythrocytes 800
first flow scintigraphy Tc-99m TcO4 HSA 900
adrenergic invervation 1-123 MIBG 400
lymphatic system radiongclide Iymphography Tc-99m nanocolloid 150
detection of sentinel nes Tc-99m nanccolloid 150
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Examination Activity applied
Radio- ; during one
organ, system, examination type, group nuclide SUISENEE, GG exami?]ation
illness
(MBq)
radionuclide venography Tc-99m MAA 200
(one limb) Tc-99m DTPA 300
veins radionuclide angiography Tc-99m erythrocyt;e_{sS,ZcQ DTPA, 800
scintigraphic thrombosis detection Tc-99m platelets 500
Tc-99m HSA 80
blood volume and coponents 1-131 HSA 6
blood Cr-51 erythrocytes 6
survival and local destruction of blood Cr-51 erythrocytes, platelets 6
elements In-111 platelets 10
ferrokinetics Fe59 Fe (lll) citrate 3
spleen scintigraphy planar Tc-99m altered erythocytes 100
SPECT Tc-99m altered erythrocytes 200
planar Tc-99m colloids 150
hepatobiliary systen scintigraphy SPECT Tc-99m colloids 300
dynamic Tc-99m IDA derivatives 250
salivary gland scintigraphy Tc-99m TcO, 100
scirtigraphic motility of the oesophagug Tc-99m colloids 70
gastroesophageal reflux Tc-99m colloids 50
gastric evacuation Tc-99m colloids 60
scintigraphy of Meckel's diverticulum |  Tc-99m TcO, 500
gastrointestinal trac] gastrointestinal bleeding scintigrapfy | Tc-99m erythrogites 700
determining blood and protein losses in ?;2; eryt:r;:ytes g
GIT .
1-131 HSA 6
- Co-57 monocyanocobalamin 1
Schilling test Co-58 monocyanocobalamin 1
simple renography 1-131 hippuran 1
planar Tc-99m DMSA (lil), gluconate 150
SPECT Tc-99m DMSA (lll), gluconate 250
scintigraphy dynamic Tc-99m DTPA, MAG3, EC 250
kidneys with evaluation of | g g, DTPA, MAG3, EC 500
perfusion
Tc-99m MAG3, DTPA 20
stipulation of EPPf,, GFR’ 1-131 hippuran 0.5
Cr-51 EDTA 3
urinary radionuclide direct Tc-99m TcOs 50
bladder cystography indirect Tc-99m MAG3 200
testes, scrotum scintigraphy Tc-99m TcO, 600
Tc-99m MIBI, depreotide, antibodies 800
In-111 antibodies, pentetreotide 190
scintigraphy Ga67 citrate 300
(planar, SPECT) T1-201 chloride 100
tumours
1-123 MIBG 400
F-18 FDG 750
scintimammography (planar, SPECT)| Tc-99m Mlsrl{otse:;?ggz?;?’ 800
Tc-99m leukocytes, HIG 600
' ' scintigraphy Tc-99m antibodies 800
inflammation (planar, SPECT) In-111 leukocytes 30
Gab67 citrate 150
Legend:

*) only before therapy-131

**) activity in nebuliser; it is assumed that less than one tenth is deposited in the lungs
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***) for one application

**x¥) activity for one application during the twalays protool
** %%%) summary value for a onday protocol

1) SPECT singlghoton emission computed tomography;
2) PET positron emission tomography

3) GIT gastrointestinal tract, digestive tract;

4) EPPL effective renal plasma flow;

5) GFR glomerular filtration.
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Annex 23 to DecreeNo. 422/2016&Coll.

Criteria for categorising a radiological incident, procedures in case of occurrence, record

archiving time, and reporting scope and deadlines

1.The criteria for categorisation of a nonrepeated radiological incident rehating to one

Pxal product of kerma and surface area

patient
- The criteria for the classification of a radiological incident into the appropriate category
g In interventional
Q , - radiology and
8 In radiotherapy In nuclear medicine radiodiagnostic
medicine
</A |An event in which the patientxperiences or can [ CT:
> |expected to have a serious clinical manifestation tha 1 CvoL>10Gy
lead to permanent injury or premature death.
An event for which one can assume increased late e Interventional
of ionising radiation associated with excessive expg radiology:
of healthy tissue 1 Kerma at the
In the case of teletherapy and brachytherapy, patient's input referenc
primarily involves cases where the total applied ¢ point > 15Gy
differs by more than 2% of the prescribed total dose. ¥
o S o Pia>1 |
In the case of stereotactic irradiation in radiation ther T Paa 500Gy ¢
this mainly involves cases weethe total applied dog
differs by more than 1% of the prescribed dose.
B |An event in which the patient experiences or car Treatment CT:
expectedto have a serious clinical manifestation tha application of nuclear|§ C,, > 3Gy i if an
not life-threatening but increases the likelihood of medicine: eye is not in the primar
undesirable result, especially treatment complicatior Total applied activity |peam
insufficient tumour control. differs by more than ¢ ¢, > 0.5Gy7 if an
In the case of teletherapy and brachytherapy, |100% from the eye is in the primar
primarily involves cases where the total applied ¢prescribed activity. | paam
differs by 10- 20 % of the prescribed total dose. Diagnostic
In the case of stereotactic irradiation in radiation ther application of nuclear | |nterventional
this mainly involves cases where the total applied (medicine: radiology:
differs by 5- 10 % of the prescribed dose. The applied activity is
than 20 i M Y Kerma at the
more than imes patient's input referenc
prescribed activity. point > 5Gy
1 Pxa>500Gy T & m
C | All other radiological incidents except for the above All other radiological |All other radiological
for which there isittle likelihood of clinical expression. |incidents except for |incidents except for
These are especially the above. the above.
9 erroneous treatment conditions, particularly a we These are especially
or shielding, for one fraction; i wrong patient;
9 the wrong side or localisation for one fraction; or 1 wrong examine
i treatment without a written prescription or day red area, or
for one fraction. 9 repeat exposure.
Legend:
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CyoLi volumetric kerma index for computed tomography



302

2.The criteria for categorisation of repeated radiological incidents relating to one patient

Reclassification

Medical irradiation modality

The number of repeated
radiological incidents for one
patient

From category C to category B

Radiation therapy

Nuclear medicine

Interventional radiology

Computed tomography

Fluoroscopy

Dental computed tomography

Once or more

Other radiodiagnostics

Three times and more

From category B to category A

Radation therapy

Nuclear medicine

Interventional radiology

Computed tomography

Fluoroscopy

Dental computed tomography

Once or more

Other radiodiagnostics

Three times or more

From category C to category A

Radiation therapy

Nuclear medicine

Interventional radiology

Computed tomography

Twice or more

Fluoroscopy

Dental computed tomography

Three times or more

Other radiodiagnostics

Nine times or more

Legend:

In the event that radiological incidents repeatedly affect one patlesy are classified into a higher category
according to the rules in the table.
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3.The criteria for categorisation of repeated radiological incidents involving several

patients

Reclassification

Medical irradiation modality

Number of patients affected*

From category C to
category B

Brachytherapy 3 or more patients in one month
Stereotactic irradiation in radiotherapy
Teletheraphy 10 or more patients in one mont

Treatment applications of nuclear medicin

Diagnostic applications of nuclear neide:

20 or more patients in one mont

Interventional radiology

Computed tomography

10 or more patients in one mont

Fluoroscopy

20 or more patients in one mont

Dental computed tomography

From category B to
category A

Mammaography 100 or more patients in one mon
Otherradiodiagnostics 200 or more patients in one mon
Brachytherap 3 or more patients in one month
Stereotactic irradiation in radiotherapy
Teletheraphy 10 or more patients in one mont

Treatment applications of nucleaedicine:

Diagnostic applications of nuclear medicin

20 or more patients in one mont

Interventional radiology

Computed tomography

10 or more patients in one mont

Fluoroscopy
Dental computed tomography

20 or more patients in one mont

From category C to

Mammogaphy 100 or more patients in one mon
Other radiodiagnostics 200 or more patients in one mon
Brachytherapy 6 or more patients in one month
Stereotactic irradiation in radiotherapy
Teletheraphy 20 or more patients ione month

Treatment applications of nuclear medicin

Diagnostic applications of nuclear medicin

100 or more patients in one mon

Interventional radiology

20 or more patients in one mont

category A Computed tomography
Fluoroscopy 100 or more patienis one month
Dental computed tomography
Mammography 500 or more patients in one mon
Other radiodiagnostics 1 000 or more patients in one
month
Legend:

If radiological incidents repeatedly affect multiple patients, they are classified ingher ldategory according to

the rules in the table.

* The number of affected patients is the humber of patients that the cause of the radiological incident has affected,

i.e. the number of patients who have been erroneously irradiated due to one esetr @frexrors.
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4.Deadlines for reporting serious radiological incidents

1. The Office must be informed in the event of
1.1.a category A radiological incident
1.1.1immediately upon discovering that a radiological incident has occurred, of all the
facts known about;
1.1.2immediately upon determining all other facts within the scope of the radiological
incident's investigation, especially after determining the facts listed irb Pairthe
determined facts;
1.1.3immediately upon implementing all measures to mitigate theecprences of the
radiological incident as much as possible, of the implemented measures;
1.1.4immediately upon implementing all measures to prevent the occurrence of a similar
radiological incident in the future, of the implemented measures; and
1.1.5in full, pursuan to Part5, within one month from discovering that a category A
radiological incident has occurred in radiotherapy;
1.2.a category B radiological incident
1.2.1in radiotherapy, in full, pursuant to P&rtvithin one month from discovering that a
category A radiolgical incident has occurred;
1.2.2in interventional radiology, in radio diagnostics, or in nuclear medicine, in full,
pursuant to Pa#, within three months from discovering that a radiological incident
has occurred.

2. If tissue reactions caused by erroneouadiation may adversely affect the health of the
patient, or if due to radiological incidents it is necessary to make a change in treatment
procedure, the patient or his or her legal representative, the indicating doctor, and the
application technician, mube informed in the event of
2.1.a category A radiological incident

2.1.1immediately upon discovering that a radiological incident has occurred, of all the
facts known about it;

2.1.2immediately upon determining all other facts listed in Bawithin the scope of the
radiological incident's investigation, of the determined facts;

2.1.3immediately upon implementing all measures to mitigate the consequences of the
radiological incident as much as possible, of the implemented measures;

2.1.4immediately upon implementing all meassite prevent the occurrence of a similar
radiological incident in the future, of the implemented measures; and

2.1.5in full, pursuant to Pa&, within one month from discovering that a category A
radiological incident has occurred in radiotherapy;

2.2.a category Bradiological incident, in full, pursuant to P&rtwithin three months of
discovering that a radiological incident has occurred;
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5.The scope of reporting serious radiological incidents

1. The Office must be informed to the following extent by the deaslingsuant to Pa#t
1.1.in the event of a category A radiological incident
1.1.1the date and time the radiological incident was discovered, and of its occurrence, if
known;
1.1.2the nature, scope and severity of the radiological incident;
1.1.3the possible impact of thedilogical incident;
1.1.4measures implemented to mitigate the consequences of the radiological incident as
much as possible;
1.1.50ther facts determined during the investigation of the radiological incident that
affect its nature, scope, impact and severity;
1.1.6further steps planned in the investigatiohradiological eventsand
1.1.7measures implemented to prevent the occurrence of a similar radiological incident
in the future;
1.2.in the event of a category B radiological incident
1.2.1the date the radiological incident was digered, and of its occurrence, if known;
1.2.2the nature, scope and severity of the radiological incident;
1.2.3the possible impact of the radiological incident;
1.2.4measures implemented to mitigate the consequences of the radiological incident as
much as possible;
1.2.50the facts determined during the investigation of the radiological incident that
affect its nature, scope, impact and severity; and
1.2.6measures implemented to prevent the occurrence of a similar radiological incident
in the future.
2. The patient or his or her lelg&presentative, the indicating doctor, and application technician
must be informed by the deadlines pursuant to##artthe following extent:
2.1.in the event of a category A radiological incident
2.1.1the date and time the radiological incident was discovewsd of its occurrence, if
known;
2.1.2the nature, scope and severity of the radiological incident;
2.1.3the possible impact of the radiological incident;
2.1.4measures implemented to mitigate the consequences of the radiological incident as
much as possible;
2.1.50ther factsdetermined during the investigation of the radiological incident that
affect the patient's state of health and treatment; and
2.1.6further steps planned in the investigation of the radiological incident;
2.2.in the event of a category B radiological incident
2.2.1the dhte the radiological incident was discovered, and of its occurrence, if known;
2.2.2the nature, scope and severity of the radiological incident;
2.2.3the possible impact of the radiological incident;
2.2.4measures implemented to mitigate the consequences of the razhbiagident as
much as possible; and
2.2.50ther facts determined during the investigation of the radiological incident that
affect the patient's state of health and treatment.
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Summary information about a radiological incident in radiation therapy, regardiray,wh
pursuant to Pa#t poirts1.1.5, 1.2.1, 2.1.5, and 2.the Office is informed, and that the
permit holder draws up and maintains pursuant to Ppdints1.1.6, 1.1.7, 1.4.5 a 1.4.6
must contain:

3.1.the date and time the radiological incident occurisdduration, and the date and time it

was discovered,;

3.2.a description of the radiological incident, its scope, severity, and category;

3.3.the causes of the radiological event and all other facts determined during the
investigation of the radiological inciderthat affect its nature, scope, impact and
severity;

3.4. clinical manifestations due to the radiological incident;

3.5.an estimate of the potential lotgrm consequences of the radiological incident;

3.6. measures implemented to prevent clinical consequences efdiodogical incident;

3.7.immediate measures to prevent the radiological incident from reoccurring; and

3.8. preventive systemic measures to prevent the radiological incident from reoccurring.

6.Content and the archiving period for records of radiological inciders and cases where a
radiological incident could have occurred if its causes had not been discovered in time and

1.

eliminated

Records of radiological incidents and cases where a radiological incident could have
occurred if its causes had not been discovargithe and eliminated must be archived
1.1.for category A radiological incidents, for 30 years from the discovery of the radiological

incident;

1.2.for category B radiological incidents, for 10 years from the discovery of the radiological
incident;

1.3.for categoryC radiological incidents, for 10 years from the discovery of the radiological
incident; and

1.4.for cases where a radiological incident could have occurred if its causes had not been
discovered in time and eliminated, for 5 years from their discovery.

These reords must content all the information about the radiological incident or about the

case where a radiological incident could have occurred if its causes had not been discovered

in time and eliminated, that were found during the investigation and abotliteathken

measures

7.Procedures in the event of a radiological incident or if a radiological incident could have

1.

occurred if its causes had not been discovered in time and eliminated

In radiotherapy it is necessary,
1.1.during a category A or B radiologicacident,
1.1.1to immediately commence dosimetric and clinical assessment of the incident;
1.1.2to implement measures to limit clinical consequences of the incident for the
afflicted patient, especially interruption of treatment according to the original
treatmentplan and recalculation of the treatment plan and related activities,
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including drawing up a new treatment plan, and simulation and verification of the
plan if the original plan needs to be modified or planned entirely anew;

1.1.3to implement immediate measurdsit should ensure radiation protection for other
patients, including verification of whether the same radiological incident cause is
not present in other cases;

1.1.4within the scope of investigating the radiological incident, to appoint investigation
groups,define and analyse the problem, and analyse the root causes, progress and
consequences of the radiological incident;

1.1.5to0 implement systemic preventive measures;

1.1.6to draw up a summary of information on the radiological incident pursuant t6 Part
point3 andsend it to the Office within one month of discovering this incident; and

1.1.7to archive the summary of information on the radiological incident pursuant to
Part5 point3 for the duration specified in Part6 and in the patient's health records;

.in the event of category A radiological incident, if tissue reactions caused by erroneous

irradiation may adversely affect the health of the patient, or if due to the radiological
incidents it is necessary to make a change in treatment procedure, the patient or his or
her legal representative, the application technician, and the indicating doctor must be
informed within one month of discovery of the radiological incident to the extent
specified in Parb point2.1;

in the event of a category B radiological incidentiséue reactions caused by erroneous
irradiation can adversely affect the health of the patient, or if due to the radiological
incidents it is necessary to make a change in treatment procedure, the patient or his or
her legal representative, the applicati@chnician, and the indicating doctor must be
informed within three months of discovery of the radiological incident to the extent
specified in Parb point2.2;

.in the event of a category C radiological incident

1.4.1within the scope of investigating the raldgical incident, to appoint investigation
groups, define and analyse the problem, and analyse the root causes, progress, and
consequences of the radiological incident, and dosimetric and clinical assessment of
the radiological incident;

1.4.2to implement mesures to limit the clinical consequences of the incident for the
afflicted patient;

1.4.3if needed, to modify the treatment plan;

1.4.4to0 identify and implement systemic preventive measures;

1.4.5to0 draw up a summary of information on the radiological incident pursoddarts
point 3 and send it to the Office within one month of discovering this incident; and

1.4.610 archive summary information on the radiological incident to the extent specified
in Part5 point3;

.in the event that a radiological incident could have oeclit its causes had not been

discovered in time and eliminated,

1.5.1immediately after discovering that a radiological incident could occur, to take all
measures to prevent it;

1.5.2to investigate and find the root causes and contributing factors;

1.5.3to create and fd a record of this case; and

1.5.410 implement preventive measures to prevent the occurrence of similar cases in the
future.
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In nuclear medicine, interventional radiology and radiodiagnostic medicine, it is necessary
2.1.in the event of a radiological incident,anmanner and with timing corresponding to the
severity of the radiological incident and its possible consequences,

2.1.1immediately after discovering that a radiological incident occurred, to implement
measures to prevent an increase in the undesirable dese=teby the patient, as
well as measures to prevent this radiological incident repeating in the case of a
different patient;

2.1.210 subsequently collect all available data on the radiological incident;

2.1.3to take timely action to mitigate the impact of the rémhiacal incident, where
possible;

2.1.410 determine the causes of the radiological incident and to change procedures so
that the incident cannot be repeated,;

2.1.510 inform the Office, the patient or his or her legal representative, the application
technician, andhe indicating doctor of the radiological incident pursuant to Rarts
and 5; and

2.1.610 archive records of the radiological incident, records of its investigation, and of
implemented measures, pursuant to Bart

2.2.in the event that a radiological incident collave occurred if its causes had not been
discovered in time and eliminated,

2.2.1immediately after discovering that a radiological incident could occur, to take all
measures to prevent it;

2.2.2t0 subsequently determine the reasons why the radiological incidemtstalm
occurred, to verify whether standard procedures ensure the prevention of such a
radiological incident, and if not, to change these procedures so that the radiological
incident cannot occur in the future;

2.2.3to archive all records of these cases, recorfigheir investigation, and of
implemented measures.
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Annex 24 to DecreaNo. 422/201&Coll.

Information on health services during which ionising radiation was used and that were
reported by a health services provider, and paid for by a health insurance corapy,
provided to the Office by the health insurance company

Information must be provided to the Office in the following format:
1.1.delimited ASCII text;
1.2.the field separator is a semicolon;
1.3.text is surrounded by the " " symbol,
1.4.the decimal symbol is the compand
1.5.date in dd.mm.yyyy format.
Information must be provided to the Office in the following extent:
2.1.in case of a file interface with a radiologic performance
2.1.1. performance code according to a medical performance,
2.1.2. professional code,
2.1.3. diagnosis code,
2.1.4. coded iéntification number ofiealth Center,
2.1.5. district of health Center location,
216.patient Es sex,
217.patientEs, year of birth
218. patientEs ,month of birt
2.2.in case of a file interface withradiopharmaceuticals
2.2.1. drug code,
2.2.2. professional code,
2.2.3. coded identification number dkalth Center,
2.2.4. district of health Center location,
225.patientEs sex,

h

226.patientEs year of birth,
227.patientEs month of birth,
228.uni que patient Es identi fier for

company,
2.2.9. date of adiopharmaceuticdiling and
2.2.10.amount of filedradiopharmaceutical.
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Annex 25 to DecreeNo. 422/201&Coll.

Conditions for classifying workplaces located on an underground or ground floor of a
building as workplaces with potentially increased exposure to radon

A. Conditions for classifying workplacelecated on an underground or ground floor of a
building as workplaces with potentially increased exposure to radon are as follows:

1. the workplace is located on an underground or ground floor of the building, except for

1.1.a buildingwith construction permitssuedafter 28February1991;

1.2.a building situated in the landscape so that all its perimeter structures are separated from
the subsoil by an air gap where air can circulate freely;

1.3.workplaces or buildings in which antadon measures have been implemerdad,their
sufficient efficacy confirmed by measurement;

1.4.a workplace that is a parking lot or garage; or

1.5.a workplace with a subellar under its entire floor plan and without direct contact with a
basement floor;

for a person who performs an activity durimpich a workplace is operated with possible

increased exposure to radon, a natural person performs the work; and

a workplace on a basement or ground floor of a building is located in a municipality where

the likelihood of exceeding the reference levelspura n t93(1) ie gréfter than 3%.The

following municipalities comply with this condition:

REGION

DISTRICT

MUNICIPALITY

THE CITYOF PRAGUE

PRAGUE:

KOLOVRATY, LYSOLAJE,

THE CENTRAL
BOHEMIAN REGION

BENEGOV

BENEGOV, BELKOVICE,
BYSTi | CEAKOV, DI VI GO

HEF MANI LKY, CHOTHhGAN
KFELOVICE, LITICHOVI
MRAL, NEVEKLOV, OLBR
OSTF EDEK, POPOVI CE,
SMI LKOV, STRANNHR, ST
STFrEZI Mé¥, TEPLRhGOVI
TOMI CE, TYfrEBEGI CE, V
VELI G, VOJKOV, VOWY C
JANOVICE

BEROUN BYKOG, ~KONNnPRUSY, KO
LI BOMYGL, MCLKOV, Mn
SUCHOMASTY, TMA®

KLADNO JEMNEKY, MALE PFETOL
TFEBI CHOVI CE

KOLEN HRADEGE N, MASOJEDY,

PRAGUE- EAST BABI CE, BFEZC, KLECA
GTEHLI CE, TEHOVEC, V

PRAGUE - WEST BOJANOVI CE, BRATF CNO
PETROV, SVRKYNn, GThn
TRNOVC
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Pr¢BRAM

b {4

BEZDnKOV POD TFEMGEN
BOROTI CE, Lé&M, DALEK
DOLNéE& HBITY, DRAHENI
DUBENEC, DUBLOVI CE,
HLUBYNh, HORLCPSKO,
HUDLI CE, HVOKITASKD, C
CHRCST, CHRAGTI CE, J
JESENI CE, KAMhK NAD
KLULENI CE, K@eOVI CE,
KOSOVA HORA, KOUPN,
KRCSNC HORA NAD VLTA
KF EPENI CE, LCZ, LEGE
PFeEBRAMNh, MALC HRAGT
MODF OVI CE, NALGOVI CE
NEEN, NEDRAHOVI CE, N
NovC VES POD PLEGE,
OBORY, OBO¥fI GTn, OSE
OUBNNI CE, PELICE, PE
POLEPI CE, PROSENI CKC
PFEéBRAM, PFELOVY, RA
ROGMI TCL POD TfEMGEN
SEDLLANY, -BRDLEE
SMOLOTELY,STARC HUs,
STAROSEDLSKh HRCDEK
GTnNnTKOVI CE, TnhCHATf OV
VELKC LELI CE, VnGéN,
VOLENI CE, VRANLI CE,
VGEVI LY, VYSOKh CHLU
ZALUGANY, ZDUCHOVI CE

RAKOVNCK

VELKC CHMELI GTNC

THE SOUTH BOHEMIAN
REGION

LESKBUDNJOVI C

HRADCE, SLAVLE, VITE

LESKh KRUMLO

BESEDNI CE, POHORSKC

JI NDFf I CHSV HH

BEDNCREC, LESKh RUDO
HEF MANEL, HORNE NnML
LODHETF OV, STARE MNST
LANDGTEJNEM, STRMI LO

P& SEK

ALBRECHTICE NAD VLTAVOU, BOUDY
BOGETI CE, BRANICE, C
LI MELI CE, LéGgoOVvC, DO
HOROSEDLY, HRAZANY, HREJKOVICE,
CHYGKY, JI CKOVI CE, K
NAD VLTAVOU, KOVC¥i oV
KRCLOVA LHOTA, KULEF
LETY, MILEVSKO, MIROTICE, MIROVICE,
MI NI CE, MJ] GRYSECEN, N
NEVhZ|I CE, OKROUHLC,
VLTAVOU, OSEK, OSLOV, OSTROVEC,
PASEKY, PROBULOV, P¥F
PFEDOTI CE, PFrEGTNNIC
SMETANOVA LHOTA, STEHLOVICE,
TCLéEN, VARVAGOV, VLK
VOJNEéKOV, VRCG, VRCO
ZBEL&TOV, ZHOFf, ZVeéK
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PODHRAD €

PRACHATICE BOHUNI CE, BOGICE, BU
LLOVI CE, RADHOSTI CE,
STOGEC, STRCGNh, SVA
GUMAVSKE HOGTICE, TV
PJEZDEC, VACOV, VRBI
VLACHOVO BiEzé, zZCLE

STRAKONICE BnLLI CE, BEZDnDOVI CE
BRATRONI CE,, BBfUEZ4 CE,
LELELOVI CE, LEPFfOVIC
DOUBRAVI CE, DRCGOV,
HAJANY, HCJEK, HLUPE
HOSLOVICE, CHOBOT, CHLUM,
CHRCGs OVI CE, JI NéN,
KOCELOVI CE, KRAJNGé&LK
HRADEC, KUFI MANY, LA
LAGANY, LIBnTICE, LN
MALKOV, MEBY) CMnKYNEC
MI LO@OVI CE, MNI CHOV,
NEBFf EHOVI CE, NnMLI CE
NI HOGOVI CE, NI GOVI CE
PFEDMéFr, PFEDNE& ZBOR
PFEDSLAVI CE, PiECHOV
PFEGsOVI CE, SEDLI CE,
STOGI CE, STRAGI CE, S
VOLY®KOU, STFELSKE H
GKVOF ETI CE, TCHOf OVI
TF EBOHOSTI CE, TFEGOV
UZENI CE, UZENILKY, V
TURNC, VOLYNn, ZzZCBO¥

TCBOR BOROTEN, DRAGI LKY, J
NADNJKOV, OPAT ANY, R
SVRABOV
THE PLZEo®e RE(DOMAGLI CE BABYLON, LESKC KUBI C

KANI LKMEZHOLEZY, NOV G
TRHANOV, BHSI LOV

KLATOVY BhHAF OV, BEZDnhKOV, B
BF EGANY, BUKOVNEéK, L
LéHAce, LéEéEMICE, DEGEN
DOBRGEéEN, DOLANY, DOM
FRYMBURK, HNALOV, HR
HRCDEK, CHANOVI CE, C
CHUDENI CE, JANOVI CE
KAGPERSKE HORY, KLAT
KOVLEéEN, KVCG®eOVI CE,
BOR, MA®OVI CE, MnhnLEé&N
MYSLéE&EV, MYSLOVICE, N
HORY, NEZAMYSLICE, O
S

OSTFETI CE, PALEJOV,
PFEDSLAV, SLATI NA,
STRCGOV, SVE£RADI CE,
VEL Kh BAREKOV, ZBOROVY,
Gl CHOVI CE
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PLZE®&TY LHSTA
PLZEBOUTH LMELENY, DOLNC LUKAYV
HORNE¢ LUKAVI CE, HORG

HRADI GTn, CHOCENI CE,
KASEJOVI CE, KBEL, KL
MOHELNICE, NEKVASOVY, NEPOMUK,

NETUNI CE, NEURAZY , KVEN
MI TROVI CE, OSELCE, P
SRBY, TFEBLI CE, ThNI
VLLTEJN, VRLEc, GDER

PL Z EMNMORTH

BOHY, DOLANY, LOCHOUSICE

ROKYCANY

BF EZI NA, KAMENEC, KA

TACHOV

BROD NAD TI CHOU, HOG
STAREf SEDLO, TI SOV

THE KARLOVY VARY
REGION

CHEB

DOLNEé GANDOV, KRCESNC
Kil GOVATKA, MILEKOV,
POUSTKA, PRAMENY, SK
VODA, VALY, VOJTANOV

KARLOVY VARY

ABERTAMY, ANDnNLSKC H
DAR, BF EZzOVC, LERNAYV
DhPOLTOVI CE, HORNE¢ B
HROZNNTE&EN, JCCHYKOQV,
MERKLE N, NEJDEK, NOV
PERNI NK, PI LA, POTS L
PECE, STANOVI CE, STR
PEC, TEPLI LKA

SOKOLOV

HORNEé SLAVKOV, JI NDt¥
KRASLI CE, KRCSNO, KY
OH¥ &, LOKET, PFEBUZ,
GI NDELOVC

THE BSTE REGI

CHOMUTOV

KALEK, LOUL N C

MOST

KLENY

TEPLICE

DUBZE, HROB, JENE¢KOV,

THE LIBEREC REGION

JABLONEC NAD NISOU

ALBRECHTICE V JI ZERS
DALEGI CE, DESNC, JAN
JOSEFS8V D§L, KOFENOV
NI SOU, MARGOVI CE, NO
NI SoOU, RCDLO, SMRGOV

LIBEREC

BELh POTOK, HEJNI CE,
OLDiI CHOV V HCJECH,
NISOU

SEMILY

HARRACHOV, PASEKY NAD JIZEROU

THE HRADEC KEH
REGION

RYCHNOV NAD
KNnGNOU

ZDOBNICE

TRUTNOV

KLCGTERSKC LHOTA, KU
LABEM, MLADE BUKY, P
SNnGKOU, VRCHLABE

THE PARDUBICE REGION

CHRUDIM

CT
BEZ

BETOVANY, BOFI CE,
LANKOVI CE, DOLNE
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LI NSKO, HONBI CE, HR
ENEKOV, JENI GOVI CE,
ABOLANY, POKFIl KOV,

FESTAVLKY, RANC, ST
TRHOVC KAMENI CE, TRO
DHFETI CE, VETANOW, V
VORTOVC, VYGICE, zCJ

PARDUBICE

HOLOTEN

SVITAVY

BF EZI NY, HARTI NKOV

BDSTE NAD ORLI

PASTVINY

THE VYSOLI NA

HAVLELKSV BR(

BOJI GThn, DOLNE MnSTO
SOKOLOVEC, HORNE PAS
KAMENNC LHOTA, KOUTY
NAD SCZAVOU, POHLED,
TRPI GOVI CE, BDSOB¢

JIHLAVA

BéLh KCMEN, BRTNI CE,
HUBENOV, JERSEéN, JEG
KAMENI CE, KLATOVEC,

MI LELOV, MIROGOV, MR
OPATOV, PUKLICE, f¢D
Gl MANOV, VnNnTRNh JENE

PELHFI MOV

HOJANOVICE, JANKOV,KA LIl GTn,
KOBEROVI CE, NOVh RYC
PROSEL, BSTRAGEN, VE

BENETICE, BOCHOVICE, BRANSOUZE,
BUDI GOV, LI KOV, L&Mn
VI LEMOVI CE, HLUBOKE,
HEY MANI CE, HORN¢& BDJIE
VI LEMOVI CE, HROZNATE
KAMENNC, KLULOV, KOJ
KOGI CHOVI CE, KRALI CE
LI PNéK, MIKULOVI CE,
NCRAMELNOVh TELELKOV
OCMANI CE, OKFEGI CE,
PETREVKY, POZAATEN,
PYGEL, RAPOTI CE, ROH
SLAVI LKY, SMRK, STATF
STUDNICE, SVATOSLAV, TRNAVA,
TFEBEL, VALDEéKOV, VL
VLLATEN, ZAHRCDKA

GACR NAD SCZ/

BALI NY, BFY EZ,, [BAEKZ®\
DOLNE HEF MANI CE, HAM
SCZAVOU, HORNE& RADSL
CHLUMEK, JABLO®OV, J
KADOV, KARLOV, KRCSN
KFIl GCNKY, MniéN, MEZ
SADY, NOVHh JI MRAMOV,
Of ECHOV, OSLAVICE, O
PAVLENOV, PETRCVEIDA
SCZAVA, SK¥flINCFOV, S
STRCNECKC ZHOf, TASO
VNCHNOV, VELKC BETEG
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MEZI FEéLE, VER, VLKOV

THE SOUTH MORAVIAN | BLANSKO BUKOVI NA, HOLGTEJN,
REGION NnMLI CE, SLOUP, SUDI
GnCRNC
BRNO - VENKOV BRANE GKOVE HMORMKY, K

KETKOVI CE, KUF I MSKC
LESNé HLUBOKE, LOMNI
fl1 KONEN, STANOVI GTh,
Nov¢é VES, DPJEZD U TI
VGECHOVI CE, GnrnCREC

VYGKOV OLGANY, PODOME

ZNOJMO BOSKOVGTEJN, CHVALAT
PETROVICE, SKALICE, SLATINA

THE OLOMOUC REGION |J ESENE K KOBYLC NAD VI DNAVKOU

KRAG

OLOMOUC BOUzZzOV, DASKABCT, LU
VELKh DJEZD, STRUKOV

PROSThJOV BOHUSLAVICE, BRODEK U KONICE,

BF EZSKO, BUDNhTSKO, D
JESENEC, KONICE, LIP
OCHOZ, OTINOVES, POL
ROZSTCNEé, SKiéePOV, S
SUCHDOL, GUBé&fF OV, VI

Pf EROV LAZNELKY, POLKOVI CE,
LUDINOU
GUMPERK BLUDOV, BOHDCKOV, B R
KOPT I VNC, PALONEN, P
THE MORAVIAN- BRUNTCL LESKOVEC NAD MORAVI C
SILESIAN REGION NI VA, ZCTOR
OPAVA NOVE LUBLI CE

B. A condition indicating a possible increased exposure to radon in the workpdgeedless
conditions set in point Agre also the following circumstances:

1. for a person who performs an activity during which a workplace is opleveth possible
increased exposure to radon, a natural person performs the work and

2. the value of 308q/m® radon activity concentration has been found to have been exceeded in
the indoor air of the workpladecated in any floor of the building
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Annex 26 to DecreeNo. 422/2016&Coll.

Method of evaluating results to determine the radori related index of asite

1. Determination based on the radon potential sif@a
14 v
LOW RADON | |
RELATED MEDIUM
INDEX | RADON- |
RP <10 | RALATED
13 INDEX
10<=RP <35
S | __Z.1
£ 12 | l HIGH RADON-
= RELATED INDEX
g | RP => 35
ll %
10 1 T T T

10 20 30 40 50 60 70 80 90 100 110 120 130
c. (kRa/m 3)

NEZKh RADONOVHh | NDE|LOWRADONi RELATED INDEX
STFr EODNRADONOVhHh | NDE|MEDIUM RADON i RELATED INDEX

POZEMKU
VYSOKh RADONOVHh | ND|HIGHRADONT RELATED INDEX

POZEMKU

Legend:

RP the radon potential of site
k (m)i a statistical parameter, usually third quartile, of the set of measured values of geatjléym
ca (kBg/m?)i a statistical parameter, usually third quartile, of the set of measured values of radon concentration in

soil air
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2. Determination when assessing gas permeability based on professional experience and
knowledge
Property Radon concentration in soil air
radon index 5
(kBg/m?)
Low ca<30 ca <20 ca<10
Medium 30¢ ca< 100 20¢ ca< 70 10¢ ca< 30
High ca2 100 ca2 70 ca2 30
Low Medium High
Gas permeability of soils
Legend:

ca (kBg/n?) i a statistical parameter, usually third qilartof the set of measured values of radon activity

concentration in soil air
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Annex 27 to DecreeNo. 422/201&Coll.

Activity concentration of radon and natural radionuclide content in drinking water

Maximum permissible value of radon activity concentraion in drinking water for public
use and for making bottled water available on the market;

Maximum permissible value

R+222 300Bq/l

The reference level for natural radionuclide content in drinking water for public use and
for making bottled water available on the market;

Reference level

Rn-222 100Bq/I

Indicative dose 0.1 mSvl/year

Investigation levels of total alpha activity concentration and the total beta activity
concentration

Investigation levels
Total alpha activity 0.2Bq/l
concentration '
Total beta activity 0.5Bq/!
concentration '

The method and scope of systematic measurement and evaluation of natural radionuclides
in water

Basic analysis activity concentration of R222, in the case of water from an underground sou
total alpha activity concentration
total beta activity concentration

Supplementary analysis analysis of the presence of individual natural
radionuclides in water that has been found
to exceed investigation levels, according to the following
procedure

uranium ontent, if the total alpha activity concentration
exceeds the investigation level

activity concentration of Ra26, if the total
alpha activity concentration after subtraction of the contribution
of uranium exceeds the investigation level

activity conceltration of Ra228, if the total activity
concentration of R226 exceeds the investigation level
of total alpha activity
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determination of other
radionuclides emitting alpha radiation, if
the total activity concentration after subtraction
of the Ra226 anduranium contribution exceeds the investigation level

potassium content, if the total beta
activity concentration exceeds the investigation level

determination of other
radionuclides emitting beta radiation, if
the total activity concentration after stdattion
of the contribution of K40 exceeds the investigation level

The frequency of systematic measurement and evaluation of natural radionuclides in water

Vol ume of water distribu The number of samples per calendar year
vol umeoo O 1 1
1000 < voOOOme O 10 1
+1forevery300mj / day, i ncl
thereof from the total volume
10.000 < volume O 3
+ 1 forevery 1®M00mj / day, i ncl
thereof from the total volume
volume > 1000 10
+ 1 forevery 25000mj / day, i ncl
thereof from the total volume

Legend:

*) Volumes are calculated as averages taken over the course of a calendar year.Frequency can also be determined
from the number of supplied inhabitants, assuming water cgutian of 200//day per natural person.
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Annex 28 to DecreeNo. 422/2016&Coll.
Buildingmat er i al p A2)(B of henAtomic Act A

Constructi on mad(2gjroftelAtorpicuActssu ant t o A
1. natural stone andtony productamined in the Czech @&public intending for building
purposes, includinguilding products madé&om such materials
1. granite,granodiorig, syenig, pegmatie, aplite, granitporfyry, syenie porfyry,
ryolite, phonolite trachyg, andeite,

2. clay, claystone, sandstoyand, sandy gravelkaoin, black shale , alum, shale,
tuff, and
3. orthogneiss, paragneissyigmatite,
2. natural stone and stony products imported from state which is not a member of the

European Union intended for building purpose, inclusive building products frade
such materials,

3. artificial aggregates, in particular agloporite, perlite, expanded clay, geopolymers, and
products thereof,

4. aerated concrete, clinker concrete, aerated concrete construction products, clinker
concrete construction products,

5. fly ash, bdtom ash, slag, gypsum arising from industrial processes, sludge intended to be

used for construction pur poses921)(banddc) i al s
of the Atomic Act intendedor building purposesbuilding products made from them not
specified in other points, and

6. material from waste heaps: ore, coal, and waste heaps that remain after minirggtrocks
in point Jand tailings ponds intendéar building purposes.
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Annex 29 to DecreaNo. 422/201&Coll.

The amount of absorbed dose above wth emergency protective measures must be
implemented immediately

e The apsorbed dose that is assumed or expected to |
received over the course of less than 2 days [Gy]

Whole body 1%
Lungs 6
Skin 3
Thyroid gland 5

Lens of the eye 1.5
Gonads 1

Legend:

¥ The possibility of immediate damage to a foetus at anticipated doses greater tBgnnfust be taken into

consideration when justifying and optimising the current intervention level for immediate protective measures.



