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IT is hereby notified that the Minister of Health and Child
Welfare has, in terms of section 22 of the Radiation Protection Act
[Chapter 15:15), made the following regulations—

Part 1
PRELIMINARY
Title

I. These regulations may be cited as the Radiation Protection
(Safety and Security of Radiation Sources) Regulations, 2010.

Scope of application

2. Without prejudice to the provisions of section 14 of the Act,
these regulations shall apply to practices and sources above the
exemption or clearance levels, places and interventions prescribed
below—

(a) the production of radioactive sources and the use of
radiation or radioactive substances for medical,
Industrial, veterinary or agricultural purposes, or for
education, training or research, including any other
activities related to that use which involve or could
involve exposure to radiation;

(b) sealed or unsealed radicactive fnaterials, substances or
devices that contain radioactive materials, consumer
products, fixed and mobile radiography equipments;

(c) . facilities which contain radioactive materials or
substances or devices which produce radiation,
irradiation installations, and radioactive waste facilities;

(d) any occupational exposure, medical or public exposure
due to any relevant practices or sources within the
practice, including both normal and potential ex posure;

(e) emergency exposure situations requiring protective
action toreduce or avert temporary or chronic exposure;

(f) any other exposure situation identified by the Authority
as warranting intervention or remedial action.
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Interpretation

3. In these regulations—

“accident” means any unintended harmful or potentially
harmful event, including operation errors, equipment
failures , the consequences orpotential consequences of
which are notnegligible from the view pointof protection
or safety;

“Act”-means the Radiation Protection Act [ Chapter 15:15]

No. 5/2004;

“activity” means—

(a) the design, manufacture, construction, import,
export, distribution, sale, loan, commissioning,
use, operation, maintenance, repair, transfer,
decommissioning or possession of radiation
sources for industrial, education, research,
agriculture and medical purposes;

“(b) the transport of radioactive material;
(c) the mining and processing of radioactive ores;
(d) the closing down of associated facilities;

(e) thecleanup of sites affected by residues from past
© . activities; and |
(f) radioactive waste management activities such as
the discharge of effluents;

“authority” means the Radiation Protection Authority of
Zimbabwe;

“authorisation” means permission in a document by the
. Authority toa legal person who submitted an application
to carry out practice, such authorisation can take the
form of a registration or licence;

“Cjvil Protection Organisation” means the Civil Protection
Organisation as defined in the Civil Protection Act
[Chapter 10:06]; _

“clearance” means the removal of radioactive materials or
radioactive substances within authorized practices from
any further control by the Authority;
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“clearance levels” means values determined by the Authority
and expressed in terms of activity concentrations and/or
total activity , at or below which sources of radiation are
released from regulatory control; '

“critical group” shall mean a group of members of the public
which is reasonably homogeneous with respect to its
exposure for a givenradiation source and givenexposure
path way and is typical of individuals receiving the
highesteffective dose orequivalent dose (as applicable)
by the given exposure pathway from the given source;

~ “decommissioning plan” means a document containing

detailec. aformation on the proposed decommissioning
of a facility;

“decommissioning” means administrative and technical .

actionstaken toallow the removal of all of the regulatory
controls from the facility (except for a repository which
is closed and not decommissioned);

“exemption” means a determination by the Authority that a
source or practice need not be subject to some or all
aspects of regulatory control on the basis that the
exposure (including potential exposure) due to the
source or practice is too small to warrant the application
of those aspects;

“exposure” means the act or condition of being subject to
irradiation;

“facility’” means irradiation installations, mining and milling
facilities, waste management facilities and any other
place where radioactive materials are produced,
processed, used, handled, stored or disposed of —.or
where radiation generators are installed — on such a

scale that consideration of protection and safety is
" required; ‘

“guidance level” shall mean a level of spéciﬁed dose limit

quantity, above which appropriate actions should be
considered;
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supervision to ensure

e ' ¢” means medical .
health surveillanc s of workers for their

the initial and continuous fitnes

intended task; . %
“iptervention” means any action intended to redutce (S)(r) 3;/;1:‘;

exposure or the likelyhood of e;_(pos.ure to

which are part of controlled practices;

jsati corporation
“legal person” means any organisation, p ,

partnership, firm, association, trust, estaée,.pntillftacﬁgé
] instituti oup, political or & ministratt
private institution, &r P, P pam—

i S esignated in accor
entity or other persons designate > Wl
natignal legislation, who or which has responlsl?ll;tz
and authority forany action taken under these reguia .10 ‘

This includes natural persons;

“licensee” means the holder of a licence grantead goi‘a p;a(x)crt;kclz
~oenized rights and duties
or source who has recogmzec I ! ,
practice Of SOuIce, particularly 1n relation to protection

and safety;

“medical exposure’” means exposure reqewed py p?tézxtlrt;;;
partof theirown medical ordental d1agnosx{sl?r ,rX zoe
by persons, other than thnse Qccnpa’tnorﬁa ye gﬁ and
knowingly while voluntarily helping in the supprmnme
comfort of patients; and by vo?unteer's ina prog
of biomedical research involving their eXposure.

; st
“medical practitioner” means a medical doc_tor_, der::t(;st (;
radiologist, or other health personnel who s hceng -
examine and diagnose the disease of humans an
them by radiation;
or
“monitoring”’ means the measurement offdgsgsure
contamination for the assessment or control of exp

to radiation oOr radioactive substances, and the
interpretation of the results;
“pormal exposure” meansany EXPOSUTE, which 1s'e?(pectef(1 ;?1
be received under normal operating condnlons o "
- practice Or a Source, including pnss;ble min
occurfences that can be kept under control.
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“notification” means a document submitted to the Authority
by a licensee or registrant to notify an intention to carry
out an activity or practice;

“occupational exposure” means any exposure of workers
incurred in the course of their work;

“polential exposure” means exposure that is not expected Lo
be delivered with certainty but that may result from an
accident at a source or owing to an event or sequence of
events of a probabilistic nature, including equipment
failures and operating errors;

“protection action” means any intervention intended to avoid
or reduce radiation doses to members of the public in
chronic or emergency exposure situations;

“public exposure” means exposure incurred by members of

\ the public from radiation sources, excluding any
occupational or medical exposure and the normal local

‘ natural background radiation but including exposure
from authorised sources and practices and from

‘ intervention situations;

“pPublic Protector” has the same meaning as in the Public

Protector’s Act [Chapter 10:18];

“quality assurance” means all those planned and systematic

~ actions necessary to provide adequate confidence that

. anitem, process or service willsatisfy given requirements
- for quality;

“radiation protection officer” means a person techmically
competent in radiation protection matters and who has
been granted a certificate of authorisation and is an
employee of the Authority;

“radiation safety officer” means a person technically
~ competent in radiation protection and safety matters for
a given type of practice designated by a registrant or
licensee to oversee the application of the requirements

of these regulations;
“radioactive discharges” meansradioactive substances arising
from a source within a practice discharged as gases,
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aerosols, liquids or solid to the enviro'nmem, generally
with the purpose of dilution and dispersion;
“radioactive material’” means any substance consisting of, or
containing any radioactive nuclide, whether natural or
artificial, including but not limited to, radioactive waste;

““radioactive waste disposal” means disposal of waste 1n an

approved and specified facility without the int;ntion’ of
retrieving and including the approved direct discharge
or airborne or liquid effluents into the environment for
subsequent dispersion;

“radioactive waste management” means all activities,
administrative and operational, including
decommissioning activities involved in the handling,
pre-treatment, conditioning, storage and disposal of
waste from facility;

“radioactive waste’” means materialf—-

(a) remaining from practices Ot interventions and for
which no further use is foreseen; ‘

(b) that contains or is contaminated with radioactive
substances and has an activity or activity concen-
tration higher than the level for clearance from
regulatory requirements; !

(c) thatis radioactive exists in any physical form and
is not exempted from regulatory requirements in

these regulations; f o
“registrant” means an applicant who is granted registration
of a practice or source and has recognized rights and
duties of such a practice of source, particularly - to
protection and safety; ; :

“registration” means a form of authorisation for practices of .
low or moderate risk whereby the person responsible for
the practice has, as appropriate, prepared and submitted
asafety assessment of the facilities and equipmentto the
Authority, such practice or use is authorised with
conditions or limitations as ‘appropriate. The
requirements for safety assessment and the conditions
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or limitations applied to the practice'should be less
severe than those for licensing;

“safety assessment” shall mean a review of the aspects of
designand operation of a source relevant tothe protection
of persons or the safety of the source, including the
analysis of the provisions for safety and protection
established in the design and operation of the source and
the analysis of risks associated with normal conditions
and accident situations;

“safety culture” means the totality of characteristics and
attitudes in organisations and individuals, which
establishes that, as an overriding priority, protection
and safety issues receive due attention warranted by
their significance; _ '

“security”’ means measures to prevent unauthorised access Ot
damage to, loss, theft or unauthorised transfer of,
radioactive sources.

Part 11
ADMINISTRATIVE REQUIREMENTS

General obligations

4. No person shall engage in activities which involve practices
or sources specified in section 2 unless requirements in the Act and

these regulations, including the requirements for notification and
authorisation, are met.

Notification requirements

5.(1)Exceptforsources and practices exempted fromregulatory
control referred to in section 6, any person-— '

(a) -who, on the effective date of these regulations, 18
responsible for a practice or is in possession of a
radiation source referred to in section 2, shall submit a
notification of such to the Authority.

(b) intending to initiate a practice oOr L0 possess a radiation
source referred to in section 2, shall submit a prior
notification to the Authority of such an intention.
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(3) Sources and practices requiring notification only shall be
prescribed in the directive issued there under by the Authority.

Exemption of practices and sources

6. (1) Practices and sources within practices may be exempted
from the requirements of these regulations, including those for
notification, registration ot licensing, if the Au thority 1S satisfied that
the sources meet the exemption criteria or the exemption levels
specified in Schedule 1 or other exemption levels specified by the
Authority on the basis of the exemption criteria. Exemption should
not be granted to permit practices that would otherwise not be
justified. i

(2) The general principles for exemption are that the—

(a) radiation risks to individuals caused by the exempted
practice or source be sufficiently low as to be of no
regulatory concern; ‘ ;

(b) collective radiological impact of the exempted practice

: or source be sufficiently Jow as not to warrant regulatory
control under the prevailing circumstances; and

(c) exempted practices and‘sburces be inherently safe, with
noappreciable likelihood of scenarios that could lead to
a failure to meet the criteria in (a) and (b).

(3) A practice or asource within a practice may be exempted
without further consideration provided that the following criteria are
met in all feasible situations— : o s

(a) the effective dose expected to be received by any

" member of the public due to the exempted practice or
source is of the order of 10 uSv or less in a year, and

(b) either the collective effective dose committed by one
year of performance of ‘the practice is no more than
about 1 man.Sv or anassessment for the optimisation of
protection shows that exemption is the optimum option.

(4) Under the criteria in subsection (1), (2) and (3), the
sources provided in the Second Schedule within practices are
automatically exempted without further consideration from the
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requirements of these regulations, including those for notification,

registration or licensing.
R('qwirm‘n('nl.s"/‘()r authorisation

7.(1) Except for sources and practices exempted from regulatory
equirements in terms of section 6 or requiring only notification in
terms of section 5, any lepal person intending to engage in a practice
OF pOssess & radioactive s0urce referred to in section 2 shall apply to
the Authority for authorisation.

(2)The Authority ensuring the fulfilment of the requirements
shall provide authorisation, as per the type of the source o practice
applied for, either by registration or licence.

(3) The importation of radioactive materials and substances
shall be in conformity with standards recognised by the Authority,
therefore any person who applied to import radioactive sources shall
submit from the foreign supplier, seller or manufacturer—

(a) _evidence regarding the conformity of sources with the

quality standards; and

(b) necessary assurance as 1o how reshipment will be

undertake in cases where they are found to be not in
conformity with the quality standards after inspection.

(4) Any person who applied for authorisation toimport sealed
sources shall, depending on the radioactivity of the source, make an
agreement with the producer or supplier that enables him to return the
sources back when discarded and furnish the Authority with acopy of

the agreement.
(5) Any person applying for authorisation shall—
(a) submitto the Authority relevant information necessary
to support the application, including—
) an evaluation of the nature, magnitude and

likelihood of the exposure attributed tothe practice

and source within the practice; and

: (i) asafety assessmentincase where thisis prescribed
by the Authority, to be submitted as part of the
application; and
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(iit) a determination of the characteristics-and activity

of any radioactive material to be discharged to the

- environment with an assessment of the. resulting
doses to the critical group. . :

(b) take allmecessary steps for the protection and safety of
wo_rkers, members of the public and when applicable
patients. :

: (5) Any person responsible for a source to be used for medical

exposure shall mclugle in the application fora licence, the qualifications

in rgd1_at10n protection of the medical practitioners who are to be so

de?gn-z:it.eq(ti)y rllame orby qualification credentials inthe licence as the

only individuals permitted to prescribe medical exposure by m
lividuals pe: s ea

the authorised source. ; - 2 i

Responsibi’lities of licénsées
8. (1) Licensees shall—
(a) bear the primary responsibility for —

() estab_lishing and implementing the technical and
admmistrative measures that are needed for
ensuring protection and safety of the practices and

- sources for which they are authorised; and

(ii) compliance with all applicable requirements of
these regulations.

" (b) notif.y~ the~ Authority of their intentions (o introduce
mod}flcatlons to any practice or source for which they
are licensed—

(1) yvhegevgr the quifications could have significant
lmpllcatlcns‘for protection and safety; and

(i1) shqll not carry out any such modification unless a
written authorisation is given by the Authority.

] (35) Licensees shall ensure that medical practitioners referred
0 1:1 &,tc?ctlon Z(S)% are the ones having key assienments related to
protection and safety and radiation sources c

i : S ar
e . ¢ operated only by
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Clearance

9. Radiation sources, including substances, materials and objects
within authorised practices can be removed from further compliance
with the requirements of these regulations: Provided that they comply
with the clearance levels defined by the Authority.

Part 111
RADIATION PROTECTION REQUIREMENTS
Justification of practices

10. (1) No practice or source within a practice should be
authorised unless the practice is justified in that it produces sufficient
benefit to the exposed individuals or.to society to offset the radiation
harm that it might cause, taking into account social, economic and
other relevant factors. '

(2) Except for justified practices involving medical exposures,
the following practices are deemed to be not justified whenever they
would result in an increase, by deliberate addition of radioactive
substances or by activation, in the activity of the associated commodities
or products—

(a) practices involving food, beverages, cosmetics or any
other commodity or product intended for ingestion,
inhalation or percutaneous intake by, or application to,
a human being; and

(b) practices involving the use of radiation or radioactive
substances in commodities or products such as toys and
personal jewellery or adornments.

Dose limitation

11. (1) Dose limits shall not apply to medical exposures for
patients from authorised practices.

(2) The conditions concerning internal body exposure that
may be caused by inhaling or ingesting of radioactive material shall
be determined'by directives issued by the Authority.

(3) The dose limits set out in subsection (2) and (4) shall not
apply tocomforters or visitors of patients as the relevant details on the
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dose constraints of any such comforter or visitor shall be determined

by the Authority.

. (4) Whep under special circumstances a temporary change in
dpsg limitation is required, the Authority may issue revised dose
limits for specified periods of time.

(5) Without prejudice to sub-section (1),(3), and (4) exposures
from any particular source in a practice shall be optimised for
protection and safety in order that the individual dose be kept as low
as reasonably achievable. ‘

(6) The normal exposure of individuals shall be restricted so
that neither the total effective dose nor the total equivalent dose to
relevant organs or tissues, caused by the possible combination. of
exposures from authorised practices, exceeds any relevant dose limit

“specified in the Second Schedule.

Optimisation of protection

_12. In relation to exposures from any particular source within a
practice, except for therapeutic medical exposures, protection and
safety shall be optimised in order that the magnitude of individual
doses, the number of people exposed and the likelihood of incurring
exposures all be kept as low as is reasonably achievable, economic
and social factors being taken into account within the restriction that
the dosgs to individuals delivered by the source be subject to the dose
constraints.

Safety culture

13. (1) A‘s_afety culture shall be fostered and maintained to
encourage a questioning and learning attitude to protection and safety
and to discourage complacency, which shall ensure that—

{a) policie§ and procedures are established that identify
protection and safety as being of the highest priority;
and

(b) ’probl.efns affecting protection and safety be promptly
|d§ntnfxed and correcied in a manner commensurate
with their importance; and
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(¢) the responsibilities of each individual, including those
al senior management levels, for protection and safety
are clearly identified; and

(d) each individual is suitably trained and qualified; and

(e) clear lines of authority for decisions on protection and
safety are defined: and

(f)y organisational arrangements and lines of
communications be effected that result inan appropriate

flow of information on protection and safety at and
between the various levels in the organisation of the

registrant or licensee.
Quality assurance

14.(1)Registrants and licensees shall observe quality assurance
ards prescribed in the Act. these regulations and directives

issued by the Authority to ensure that—

(a) thespecified requirements as required by the Authority,
relating to protection and safety are satisfied; and

(by all personnel assigned with the responsibility of
protection and safety be appropriately trained and
qualified tounderstand their responsibilities and perform
their duties with appropriate judgment and according to
defined procedures; and

(¢) quality control -mechanisms and procedures for
reviewing and assessing the overall effectiveness of
protection and safety measures are in place: and

(d) radiation sources used for measuring are timely and
periodically calibrated.

(2) Licensees shall—

(a) keep the results of monitoring and verification of
compliance, records of the tests and calibration carried
oul. records of maintenance, training of personnel and
all records related to implementation of the radiation
protection programme; and
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‘ u lnfOIIllatIOIl on

recording levels and the d i
ata u €
assessments are based. e e

(4) Licensec i i :
sees rendering medical services using radiation

_ sources shall keep—

sectio:

a . . - . k ‘

(a) :;11 Eiitl2]glr(l;‘);trlctradlology, records of necessary information
etrospective dose assessment, i i
number. of exposures and o e e
nd “opi

e i the duratlon of fluoroscopic

b & ) g e 5 {
(b) ;Zdr;gcl}?ar medw{ne, records of the type and activity of
pharmaceuticals administered and their activities:

o S
( ) ll)r]la;iciilllagtlton rt}tlera})y, records of description of the
arget volume, the dose to th
planning target volume, th o

lume, the doses to other relevan
organs, the dose fraction and the overall treatment timeF

(d) records of the ;
expo . ]
ressarel , posures of volunteers in medical ‘

(g) records of the result of the calibrations and periodic

checks of the relevant i
S physical and clini
selected during treatments. o parimaters

- (5) The time limit to maintaj ‘
aintain the records prescribed in thi
n shall be forty years from the date of last regord crxli:; s

Qualified radiation safety experts

15. Licensees shall-—

a i :
(@) commensurate with the scope of the work, designate -

i ;qnuazz]léﬁed ;adiation safety experts to be identified and
de available to act as radiation safety experts.

(b) shall ensure the leve] of acadefnic'knowledge and of

g(r)crgesastx.g?a] experience of the radiation safety expert is
authgr’l 'de with the level of risk associated with the
15€d practices or sources within a practice.
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(c) shall keep the Authority informed of the arrangements
made with respect to paragraph (a) and (b).

Human factors

16. Licensees shall ensure that all personnel on whom protection
and safety depend are appropriately trained and qualified so that they
understand their responsibilities and perform their duties with
appropriate judgment and according to defined procedures, and are
periodically retrained or re-qualified as may be appropriate.

Security of sources

17. Sources shall be kept secure so as to prevent theft or damage,

by ensuring that—
control of a source not be relinquished without

(a)
compliance with all relevant requirements specified in
the registration or licence, and without immediate
communication to the Authority. :
(b) a source is not to be transferred unless the receiver
possesses valid authorisation; and
(¢) a periodic inventory of movable sources be conducted
at appropriate intervals to confirm that they are in their
assigned locations and are secure.
ParT IV
VERIFICATION OF RADIATION PROTECTION AND
SAFETY ‘

Safety assessments

18. (1) Licensees shall as a minimum, make safety assessments
related to protection and safety measures for sources within practices
at different stages, including location, design, manufacture,
construction, assembly, commissioning, operation, maintenance,
decommissioning in order—

(a) to identify the ways in which normal exposures and
potential exposures could be incurred, account being
taken of the effect of events external to the source as
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well as events directly involvi
i ,
associated eqUipmeng anid ng the sources and their

(b) to determine th
e expected m i
exposures; and P agnitude of normal

(c) to estimate the iliti
I probabilities and the i
potential exposures; and i ek

(d) to assess the :
quality and extent of :
safety provision. the protection and

Monitoring and verification of compliance

19. itori
licensees E)ln) tﬁ/lomtormg and measurements shall be conducted by
ith fhrars Uiree parameters necessary for verification of compliancé

quirements of these regulations and the licence orregistration

(2) For the itori
—— purpose of monitoring and verification of
(a) suitable equi i A
pment shall be provided and verificati
procedures introduced by licensees; vertfiation

b .

(b) _ ;}r]lf; eqhmf)ment shgll be properly maintained and tested
e shall be calibrated at appropriate intervals with
reference to standards traceable to national and
international standards. ‘ !

Liability for and custody of radiation sources

20. (1) Licensees shall—

a (k : i
(a) f:sgﬁsﬁ?nfaf?y andh security of sources under their
Yy Irom the moment of their acquisiti
‘ _ . quisition
throughout their entire operational life and up to thei
final disposal; and '

b _ -
(b) gaiﬁtam an e}ccountablllty system that includes records
o .et: location and description of each source, the
h'V;l y and form of each radioactive substances for

which they are responsible; and

(c) i;li(;;?;a]t}:)e Authority while transferring radioactive
ensurethatlrthsubstances under their control and shall
- eperson to whom they transfer the sources

notified or applied for authorisation; and
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(d) make periodic inventory of sources, and shall maintain
records of receipt, transfer and disposal of sources the
time interval for inventory of sources shall be specified
in the directive issued by the Authority.

(2) Any person who is authorised to import sealed sources
shall submit to the Authority, every three months, a written report
regarding sources and machines under his or her custody ortransferred
to another person with valid authorisation.

(3) The responsibility of registrants and licensees for the loss,
theft or missing of authorised sources shall not relinquish unless the
Administrative Court decides otherwise.

v ParT V
OCCUPATIONAL EXPOSURE CONTROL
Conditions of service of radiation workers

_21.(1) Without prejudice tothe provisions of other relevantlaws
licensees shall—

(a) not use special compensatory arrangements, such as,
preferential treatment with respect to salary or special
insurance-coverage, working hours, length of vacation,
additional holidays or retirement benefits and other
arrangements as a substitute for the provision of adequate
protection and safety measures;

(b) makeany reasonable effortto provide radiation workers
with an alternative work place in circumstances where
the Authority determines or when the relevant physician
decides that the radiation worker, for medical reasons,
may no longer continue in employment involving
occupational exposure;

(c) advise female workers that it is desirable to notify the
employer of pregnancy; ‘ ,

(d) once afemale worker has notified the employer that she
is pregnant, the employer shall adapt the working
conditions in respect of occupational exposure so as to
ensure that the embryo is afforded the same broad of

protection which is required for members of the public;
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keep

(e) notconsiderth i i .
e notification of pregnan
CY as a 1
exclude a female worker from work; Y casonto

() Iéiothttl_llow any person bc_:tween the ages of sixteen to
© ag leen years to Work In controlled areas unless for
ming and educational purposes under supervision

Classification of areas

22. Licensees shall designate—

a . - v '

(a) gﬁf}f mfwhlch there is a potential to receive more than
. s of the annual occupational dose limits specified
m section 11 as controlled areas; and

(b) areas in which th
: e annual dose limits specified i
section 11 as supervised areas. pecified in

| Personal protective equipment
23. Registrants and licensees shall—

. L
(a) zgcslure thz}t the application of administrative measures
o usfs of personal protection equipment for protection
satety are implemented and the details about personal

protective equipment shall be provided i £
issued by the Authority; and providedin the directives

(b) :n(siure that radiation workers be provided with suitable
nd adequate personal protective equipment; and

(©) ggfure that regulz_ir testing and maintenance be carried
on all protective equipment including, as required

special equipment for use i
. : nt for use in the event of acci
interventions; and : o s

(d) ias]?gn personal protective equipment for a certain task
themcg am;((): ?tccoutr}t the phys_ical and medical fitness and
incon\)ef) icity of the assignee to cope with the

niencies and other non radiological risks with
the use of protective equipment.

Monitoring of the work place

ﬁﬁdg i)rilggistrants and Licensees shall establish, maintain and
VIEW a program for the monitoring of the work place
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commensurate with the nature of the risks associated with the sources
or the radiation generating equipment.

(2) The details on monitoring of the work place shall be
<determined in the directive issued by the Authority.

Organisational rules and supervision

25. Licensees shall—

(a) establishinwriting comprehensive rules and procedures
in English and Shona or Ndebele to ensure adequate
levels of protection and safety for workers and other
persons; and

(b) provide to all workers adequate information on the
health risks due to their occupational exposure, whether
normal or potential exposure; and

(¢c) adequate instruction and training on protection and
safety including information on general and

protection and safety provisions, as well as adequate
information on the significance of protection and safety
of their action. : :
(d) provide to female workers who enter into controlled
areas or supervised areas appropriate information on—
(i) therisk totheembryoduetoexposure of apregnant
woman; and v
(i) the importance for a female worker to notify her
employer as soon as she confirms that she is
pregnant; and

by breast feeding.

(e) provide to those workers who could be affected, an
emergency plan, appropriate information, instructions
and training. :

 Individual monitoring and exposure assessment of radiation workers

26. (1) Registrants and licensees and shall be responsible for
arranging the assessment of occupational exposure of the radiation
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workers working in controlled areas and provide for individual
monitoring at frequency determined by the Authority.

(2) Régistrants and licensees and shall ensure that radiation
workers using protective respiratory equipment, be identified and
shall arrange for appropriate monitoring to demonstrate the
effectiveness of the protection provided and to assess the intake of
radioactive substances or the committed doses.

Part VI
MEDICAL EXPOSURE CONTROL
Medical exposure

27. (1) Unless administered by a medical practitioner, the
delivery of diagnostic or therapéutic services and machines is
prohibited.

(2) The medical exposure of a person shall not in general

‘exceed the guidance levels provided under the relevant directives

issued by the Authority under special circumstances, however it can
be exceeded by applying sound clinical judgment.

(3) A medical practitioner administrating diagnostic or
therapeutic services shall ensure the safety and protection of patients
in the prescription of and during the delivery of medical exposure.

(4) The undertaking of any activity involving medical exposure
shall only be conducted by or under the supervision of a medical
practitioner. : '

(5) The medical exposure to individuals voluntarily engaged
in helping patients shall be kept within the limit specified under the
directives issued by the Authority. '

(6) Notwithstanding the responsibility of registrants and
licensees, medical practitioners shall promptly inform the registrants
and licenses about any deficiencies or needs regarding compliance
with these regulations with respectto protection and safety of patients

Justification of medical exposure

28. (1) Medical exposure shall be deemed to be justified orily
where there is no alternative to medical exposure and diagnostic or
therapeutic benefits outweighs the potentially adverse effects. .
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(2) Any radiological examination for occupati_onal insurance
and other similar purpose may not be undertaken— Co

(a) without reference to clinical indications; and

(b) unlessitprovidesuseful inforﬁlation on the health of the
individual examined; and

(c) unless the examination is justified by those requesting
it in consultation with relevant professional bodies.

(3) Mass screening of population groups involving medical
exposure is justified only where the expected advantage for the
individuals examined or for the population as a whole is sufficient to
compensate for the economic and social costs, including the radiation

hazard.
Discharge of patients from hospital

29. In order to restrict the exposure of any member of the
household of a patient who has undergone a therapeutic procedure
with sealed or unsealed radio nuclide, and of members of the public—

(a) such a patient shall not be discharged from hospital
before the activity of radioactive gubstances in the body
£alls below the level specified in the directive issued by
the Authority unless otherwise justified and such
justification is documented; :

(b) written instructions to the patient concerning contact

with. other persons and justification precautions for
radiation shall be provided as necessary.

Guidance levels for medical exposure

30. (1) Licensees shall ensure that the guidance levels for
medical exposure are observed as specified in the directives issued by

the Authority.

(2) The guidance levels for therapeutic procedures shall be
established by the Authority in consultation with relevant professional
bodies, so as to provide an indication on what doses are achievable
with current good practice for average size patients.
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Calibration of equipment

31. Licensees shall ensure that—

(a) the calibration of sources used for medical exposure is
traceable to a standard dosimeter laboratory; and

(b) each type of radiotherapy equipment is calibrated in
terms of the relevant dosimeter quantities and irradiation
conditions; and

(c) ungealed sources for nuclear medicine procedures are
c_ahbrated in terms of the activities of radio pharmaceu-
ticals’ to be administered; and '

(d) calibrgtions of equipment are carried out at the time of
commissioning of a source after any maintenance
procedure that may affect the calibrations, as well as at
regular intervals established or approved by the
Authority; and

(e) representative values of clinical dosimeter parameters
are determined and documented.

Investigation of accidental medical exposure

32. (1) Licensee responsible for a source to be used for medical
exposure shall promptly investigate any or all of the following
incidents—

(a) any therapeutic treatment delivered to either the wrong
tissue or wrong patient,” or using the wrong
phatmaceutical, oradose or dose fractionation differing
substg{ltially from the values prescribed by a medical
practitioner; and

(b) any djagnostic exposure substantially greater than the
one 1nt§nded resulting in doses repeatedly and
sut()istanUally exceeding the established guidance levels;
an

(c) any equipment failure, accident, error, mishap or other
ungsual occurrence with the potential for causing a
patient exposure significantly different from the one
intended. o
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(2) Registrants and licensees shall, with respect» to the
investigation required in sub-section (1)—
(a) calculate or estimate the doses received and their
distribution within the patient; and

(b) indicate the corrective measures required to prevent
recurrence of such an incident, and implement all the

corrective measures that are under their own

responsibility;

(¢) notify the Authority as soon aspracticable, butnot‘later
than twenty four hours after discovery, aboutany incident
which has the potential for or has resulted in, serious
injury or death of a patient, or which involves more than
one patient;

(d) submitto the Authority, within 30 days after discovery

of the incident, a written report which states the causes
of the incident and include information on the doses,
corrective measures and any other relevant information.

ParT VII
PUBLIC EXPOSURE CONTROL
Responsibilities for public exposure

33, Registrants and licensees shall—

(a) undertake practices, handle and use radiation sources
under their responsibilities in a manner that does not
cause public exposure exceeding the relevant dose
limits stated in section 11; and

(b) establish and carry outa monitoring program sufficient
to ensure the assessment of public exposure; and

(c) keepappropriaterecords of the results of the monitoring
programs; and

(d) provide the Authority with the general records of their

monitoring assessment results periodically, the time
interval to provide the record shall be determined in the
directive issued by the Authority; and
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(e) reporc promptly to the Authority on any significant
increase in environmental radiation levels or
contamination that could be attributed to the radiation
exposure or radioactive discharge emitted by sources
under their responsibility; and

(f) establishand maintainacapacity tocarry outemergency
monitoring; and

(g) before permitting a person to visit a controlled area,
ensure that visitors have obtained adequate information,
are accompanied by qualified safety personnel and that
appropriate signs written inenglish and shona or ndebele
have been posted in the area.

(2) The Authority shall periodically monitor and evaluate the
undertaking of practices and activities, and the handling of sources
and machines with a view to ensure the observance of relevant factors
to safeguard the public, and in particular the most affected groups
from exposure, protection shall be provided in the directive issued by
the Authority.

Consumer and other products

34. (1) Consumer products such as smoke detectors, luminous
dial or ion generating tube that contains a small amount of radioactive
substances capable of causing exposure to radiation shall not be
supplied to members of the public unless such products meet the
exemption requirements specified in section 6.

(2) Any person intending to import non consumer products,
for subsequent sale and distribution shall include in the application to
the Authority for authorisation to import and distribute, a copy of the
permit issued by the regulatory authority in the country of origin
which authorises the distribution of the products to the public.

(3) Any person importing scrap metals or metal products
produced from scrap metal shall obtain a certificate from the country
of origin that they are free from radioactive contamination.

_ (4) The clearance level for such metals shall be specified in
the directives issued by the Authority.
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I mport of foodstuffs

'35. The Authority shall collaborate with the Foods Standards

Advisory Board and other relevant bodies in the establishment of 2
foodstuffs.

system for the control of radioactivity in
Part VI
MANAGEMENT OF RADIOACTIVE WASTE

Responsibilities for management of radioactive waste .

36.(1) Re gistrants and licensees shall— :
(a) be primarily responsible for the safe management of

, radioactive waste; ,
(b) covering the necessary eXpenses, shall transfer
' radioactive wastes that need more than a year to decay
below the clearance level, to the central waste storage
facility which will be established by the A\itho/rity orto
any waste disposal facility duly licensed by the Authority;

(c) be responsible for on-site scgre%gation, collection,

characterization, and discharge of exernpt waste and for:

the temporary storage of radioactive waSte arising from
their activities in accordance with the classification of
directives issued by the Authority;

(d) shall notify the Authority whenever they become
incapable of managing radioactive wastes under their
possession. ; ‘

(2) The Authority has the responsibility to discharge exempt
ditioned radioactive waste until a disposal

waste and to store con
facility is established and becomes, operational and disposal of or the

waste hasbeen transported abroad for further processin g anddisposal.

(3) No person shall dispose of any radioactive waste unless
the disposal facility designed and constructed specifically for this
purpose is licensed and operational. s

(4) Detailed duties and resp
engaged in waste management practi

onsibilities of persons who are
ces by obtaining authorisation

from the Authorl
Authority.
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AI S . . . . . '
ithorisation for waste management

37 S8 ' |
e ‘|(‘l‘)- NQ person shall generate, keep or manage radioactive
aste unless it is permitted by the Authority. ' ' '

o (2) Registrants and Licensees while generating, treating
u)n(h'lumnng‘:mdsloringradi()acl‘ivcwasteandin?plémenti? h ‘I'nc’
security measures shall know the amount and characterisgfilz“ yF]Chal
wasle ;.m(l‘shull comply with all limits and conditions specifi d? e
;mlluln'm;\lmn and in the directive issued by the A - Ie‘ - Fhe
ot y uthority in relation

Waste management operations
38. (1) Registrants and Licensees—

(a) .\:hall ensure that the generation of radioactive waste
shall be kept to the minimum practicable; and ‘

(b) shall prepare temporary storage to keep the waste until
the radioactivity of the waste is reduced below the
el,xgmpted tevel and properly discharged or disposed of:
an | ‘

(c) shall prepare radioactive waste for transport n
ac_cor.dapce with the directive and the waste acée an(\ 2
criteria issued by the Authority; and i

(d) shall keep data that shows the amount of the radioactive
waste uﬁd@r their possession and other dczailr’dv
information as required by the Authority and sh':ll
report and update their report frequently. o

Discharge of radioactive substances into the en vironment
39. Without prejudice to other relevant laws—

(a) 1710 person shall discharge radioactive waste into the
gnvn‘omm:nt without the supervision of the Authorit
and gglexs the discharge is within the discharge timity'
specified under the relevant directive issueg by th; :

k l[]lOIMY“
(b) s,g S 1S < CCNsSEe 1 | i ) R d <
lﬂd 1 CCNsEees 1 =
osira at 18 th operatio lfﬂ stages

of sources under their possession shall—
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(a)

(b)

(i) keep all radioactive discharges as far below the
authorised discharge limit as is reasonably
achievable;

(it) measure the radioactive discharge, analyse its
result and control the discharge of radionuclide
with sufficient detail and accuracy to demonstrate
compliance with the authorised discharge limits
and to permit estimation of the exposure of critical
groups;

(iii) record the monitoring results specified in

: subsection2(b)andrepomheresulttotheAuthority
in time intervals approved in the directive issued
by the Authority; :

(iv) report promptly to the Authority any discharge
exceeding the authorised discharge limits.

ParT IX
EMERGENCY EXPOSURE SITUATION

Responsibilities of registrants and licensees

40. Registrants and licensees shall—

if a radioactive material or substance under their
responsibility has a potential for accidents which may
provoke unforeseen exposure of any person, ensure that
an emergency plan appropriate for the source and its
associated risks is prepared and kept operational. The
details on the content of the emergency plans to be
prepared by the registrants and licensees shall be
specified in the guidelines issued by the Authority; and

if a radioactive material or substance under their
possession is involved in an accident or incident, be
responsible for taking such protective actions—

(i) as may be required for protection of occupation-
ally exposed radiation workers undertaking inter-
vention; and

(ii) for protection of the public from exposure:
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as set forth in the license application and emergency
plans approved by the Authority to protect against,
mitigate or remedy a hazardous situation involving the
authorised sources; and

(c) ensure that the protective actions or remedial actions
aimed at reducing or averting accidental exposure are
undertaken.

Responsibility of the Authority
41. The Authority shall—

(a) periodically evaluate the contents and adequacy of

*" emergency plans prepared in terms of section 43 and
ensures their regular review and revision to the required
standard;

(b) facilitate' the undertaking of rehearsals among
collaborators;

(c) when an emergency situation requiring intervention
arises, ensure that licensees and registrants take action
and measures necessary for the public interest in order
to prevent, eliminate and ameliorate the adverse effects
of radiation and to restore the environment;

(d) notwithstanding the provisions stated in subsection 3,
promptly mobilize an emergency squad and notify the
Civil Protection Organisation.

Clean-up of the environment

472. (1) The Authority shall provide guidelines for clean up
operations in the event of an emergency situation.

(2) The Authority shall issue directives that prescribe the
method of storage and disposal of any plant, animal or any part of the
environment removed in a clean-up operation.

Liability for damage incurred by emergency exposure

43. (1) Registrants and licensees shall be liable for any damage
caused by an emergency exposure from a practice authorized by the
Authority.
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(2) A damage caused by emergency - exposure frqm the
sources possessed by any person without authorisation or during the
time the licence given was not renewed or was sqspendeq or revoked,
the person wWho pOSSesses the source shall be strictly liable for the
damage. |

(3) Where- damage is made by exposure to the envirorImenx,
or to any property, which is not the subject of private owner§h1p, th¢
Public Protector may claim compensation for: damages }ncurred
against a person who is responsible, on behalf of the public or the
government.

PART X
TRANSPORT OF RADIOACTIVE MATERIAL AND
DECOMMISSIONING
Transport compliance

44. (1) No person or entity shall engage in the transport of
radioactive material without appropriate authorisation. Any trapsport
of radioactive material shall be carried out in compliance with the

applicable national transport ‘regulations and with the technical -

requirements of the regulations for the Safe Transport of Radioactive
Material of the International Atomic Energy Agency, a8 am;nded
from time to time.. % :

(2) Any person‘shalL prior to engaging in the transportation

of radioactive substances or radioactive wastes, submit evide_nce on
his or her capacity to undertake the movement W'lthQUI _affectmg the
public and the environment and shall obtain authorisation from the
Authority. ‘

Decommissioning strategy and plan

45. (1) A decommissioning strategy must be submitted to the
Authority as part of the prior safety assessment and must be updated
throughout the operation of the authorised activity as’a basis for
detailed decommissioning plarining. 5 :

(2) A decommissioning plan must be suprpi_;ted to the Au-
thority as a basis for authorisation of specific activities or phases Qf
decommissioning. ; :
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(3) The decommissioning plan must specify any institutions
that are required to maintain radiation safety after termination of the
period of responsibility of the holder of license or registration and
must minimise as far as reasonable the need for such institutional
controls.

(4) Controls that are in place for the transportation of radio-
active materials shall be in accordance with the requirements of the
applicable regulations for the Safe Transport of Radioactive Materials
issued by the International Atomic Energy Agency.

ParT X1
ENFORCEMENT OF THE REGULATION
Administrative actions

46. (1) Any person, who imports a radiation source under
regulatory control without obtaining authorisation from the Authority
after the coming in to force of these regulations, commits an offence
and based on the extent of the risk expected from the source, shall be
fined a fine equivalent to level eight after which—

(a) the source may get authorisation, if therequireménts
prescribed in the regulations and directives are com-
plied with; or

(b) at the expense of the person who possesses the source,
it can be sent back to the country of origin; or

(¢) may be kept or disposed of by the Authority so that it
causes ho damage to the health of the society, property
and the environment. ‘

(2) Unless a person, who has been possessing and using a
radiation source under regulatory ‘control prior to the coming into
force of these regulations, notifies the Authority and acquires
authorisation within three months as of the coming into force of
these regulations commits an offence and based on the extent of the

“risk expected from the source, shall be fined a fine equivalent to

level eight.
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(3) Persons referred to in subsection (2) may—

(a) get authorisation if the require’ments prescribcd and
directives ar¢ complied with; Of

(p) atthe expense of the person who possesses the source,
_have the source sent back 10 the country of origin or may

be kept or disposed of by the Authority SO that it causes
no damage to the health of the society, propexty and the

: environmem.

(4) If any person who timely applies for a licence for a
radiation source under possession, fails to fully comply with the

requirements set by the Authority 0 obtain ‘a licence within three
months from the date of his of her application, at the expense'of the

person who possesses the source, the source may be sent back 1o the
country of origin or may bekeptor di‘sposed of by the Authority sothat
it causes nO damage to the health of the society, property and the

env’xronmem.

_ *) Without prejudice to the liability provisions‘ of other
relevantlaws, if any person engaged inan authorised practice. fails to

comply with the requirements set in the Act, these regulations and

ued there under for radiation protection and safety and

directives 188
for the security of radioactive materials Of substances or {0 take
a person, Prop”

radiation protection measures and causes damage o

erty or the environment, commits an offence and shall be fined a fine

equivalent ©© level eight.

(6) 1f a person who engages ina controlled practicé without

authorisation, commits the offence prescribed under subsection (3),in

addition to the penalyty set under subsection (3) he ot she shal be
unished for being engaged in a controlled practi j
authorisation as appropriat’e in terms of qubsections (1) and (2)-

(7) 1f a person who 18 authorised 0 Use radiation sources for

different practices fails tocomply with the requirements prescribed in -

these regulations and directives issued for the impiementation of the
regulations, the Authority may— B
(a) give a one month writien notice to the registrant OF

Jicensee tO comply with the requirementss or
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the radi

48. (1) Any person a

case may be,
permit with good cause

(c)

to comply witl
) h all the requi
reoulations o juirements s e
gulations and directives within two mp(fgtﬁled in the
S; or

revoke the license i
| > license and bring th
B it e case to the
o SOurcteh :rt, \lt the expense of the registrant g??cpﬁtent
may s shall bs sent back to the country of oin or
) ept or disposed of by the Authority SO:[gﬁntO_r
at it

causes no damage to t
- ve to the healt ;
and the environment. h of the society, property

ParT XII
YRT \
PETITION OR APPEAL PROCEDURES

Lodging application against decision

47. A person who i .

s- ) ois aggrieved b ‘o

at : - y a decision or acti

ion Protection Officer or Employee of t}?eogi(t:k?c?rrilttaken oY
. y may—

p o .

the Authority to review the decision;

( )

Protection Roard.

Applicati
pplication to the Chief Executive Officer

a e .
Off?. radlatu?n protection officer may pet
icer against that action or decision wit

d

versely affect_ed by any action or decision

1}t11_on to the Chief Executive
in thirty days from the date

of the action o i
T l;l’l: dCatCl on which the decision was made kn
‘ ¢ own h
or. su h later date_ as the Chief Executive OfflCéfS] Itlae
y

(

writing and the cause shall be clearly stated

( ) s ’

Executive Offic
er shall within 3 -
she upholds, re] in 30 days confirm in writi -
p s, rejects. or vary the action or decisiog an(lj“s?lg 1t1h atkhe l
: all take the

Il€CC,SSElIy measure to I€Ct11 tll(ﬁ action take]l ])y the adl {10 O

he rejects it.
i
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Appliéation to the Radiation Protection Board

49, (1) Application to the Board shall be submitted within sixty
s from the date on which that decision was made known to the

day
date as the Board may permit on the basis of

applicant or such later
good cause. ;
(2) The application to the Board shall be in writing and the
cause shall be clearly stated.

3) Aftervconsideririg the grounds for the application, the
Board shall within sixty days confirm in writing that itupholds, rejects
or varies the decision. , ‘. '

Part XIIT
MISCELLANEOUS PROVISIONS

Access to information and obligation to cooperate

150. (1) Registrants and licensees, radiation safety officers and
any personinvolvedinthe practice shall maintaindata and information
in relation to their respective activities, and avail such information to

the Authority upon request.

(2)/Every person shall have the obligation to cooperate in
matters relating to these regulations and to notify the Authority of any
suspected sources of radiation exposure. ; «

i

‘ , : Directives
'51. The Authority shall issue directives nec‘esséry for the proper
implementation of these regulations. <
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FEXEMPTION LEVELS: EXEMPT ACTIVITY
CONCENTRATIONS AND EXEMPT ACTIVITIES OF

FFIRST SCHEDULE

RADIONUCLIDES

. Acﬁvil){ Aciivit Activity v s
Nuclide concentration ® q)y Nuclide concentration Awtivity
(Bg/g) (Bq/g) (Bq)
H-3 1 x 108 1 x 10° Fe-52 t x 10! I x 108
pe? 1 x 10° 1 x 10’ Fe-55 1 x 10 1 x 108
C-14 1 x 10* 1 x 107 Fe-59 1 x 16 1 x 10°
0-15 1 % 10? 1% 10° Co-55 1 x 10' 1 x 10°
F-18 1 x 10" 1 x 10° Co-56 1 % 10" 1 x 10°
Na-22 1 % 10! 1 % 10° Co-57 1 x 107 1 x 10°
Na-24 {ix 10 1 x 10° Co-58 1 % 10 1 % 108
Si-31 1 x 10° 1 x 10% Co-58m 1 x 10* 1 x 107
P-32 1 x 10° 1 x 10° Co-60 1x 10 1 x 10°
P-33 1 x 10° 1 x 10° Co-60m 1 % 10° 1 x 10?
8.35 1 x 10% 1 x 10% Co-61 1 x 107 I x 108
C1-36 1 % 10* 1 % 10° Co-62m 1 % 10 1 % 10°
C1-38 1 % 10! 1 x 10° Ni-59 1 10* 1 x 10®
Ar37 1 x 10° 1 x 108 Ni-63 1 % 10° 1 x 10%
Ar-41 1 % 10% 1 x 10° Ni-65 1 x 10' 1 % 10°
K-40 1 % 107 1 x 108 Cu-64 1 x 107 1 % 10°
K-42 1 % 10* 1 x 108 Zn-65 1 x 10' 1 x 10°
K-43 | % 10' 1 x 10° Zn-69 1 x 10* 1 x 108
Cn-d$ 1 x 10 1 x 107 Zn-69m 1 x 10% 1 % 10°
Ca-47 1 x 10 1 x 10° Ga-72 1 % 10! 1 x 10°
$c-46 1 % 10" 1 x 10° Ge-71 1 x 10° 1 x 10®
Sc-47 1 x 10% 1 x 10¢ As-73 1 x 10° 1 x 107
Sc-48 1 % 10! 1 % 10° As-74 1 x 10 1 x 10°
V48 1 x 10! 1 x 10° As-76 1 % 10° 1 x 10°
€r-51 1 x 10° 1 x 107 As-77 1 x 10° 1 x. 10°
Mn-51 1 x 10! 1 x 10° Se-75 1 x 10? 1 x 10°
Mn-52 1 x 10 1 x 10° Br-82 1 % 10' 1 x 10“
Mn-52m 1 x 10’ 1 x 100 Kr-74 1 x 10% 1 x 10°
Mn-53 1 x 10 1 % 10? Kr-76 1% 10° 1 x 10°
Mn-54 1x 100 1 x10f Kr-77 1 x 10° 1 x 10°
Mn-56 1 % 0! I'x 10° Kr-79 1 x 10 1 x 10°
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£ivi . Activity L.
Nuclide co:;mrgion Afg;;ty Nuclide concentration A?;;;'y
(Bg/g) (Bg/g)
Kr-81 1 % 10 1 % 107 Tc-97 1 % 10° 1 x 108
Kr-83m 1 x 10° 1 x 10" Te-97m 1 x 10° 1 x 10
Kr-85 1 x 19 1 x 107 Tc-99 i x 10t 1 x 167
Kr-85m 1 % 10° 1 x 19" Tc-99m 1 % 10? 1 x 107
Kr-87 i x 10% 1 x 10° Ru-97 1 % 107 1 % 107
Kr-88 1 x 107 1 x 10° Ru-103 1 x 10? 1 % 108
Rb-86 1 % 10? 1 x 10° Ru-105 1 % 10! 1 x 10°
Sr-85 1 x 10% 1 % 10 Ru-106* 1 x 10? 1 ox 10?
S7-85m 1 % 10° 1 x 107 Rh-103m 1 x 16° 1 % 16°
$r-87m 1% 10° 1 % 10® Rh-105 1 x 10? 1 x 167
Sr-89 1 x 10° 1 % 10* Pd-103 1 x 10° 1 x 10*
51-00° 1 x 10 1% 10 Pd-109 1% 10° 1 % 106
 8r91 1% 10! 1% 105 Ag-105 1 x 10? 1 x 10°
Sr-92 1 x 10! 1 x 10 Ag-1i0m 1 x 100 1 x 10f
Y-90 1 x 10° 1'% 10° Ag-11t 1 x 10 1 x 10°
Y-91 1 % 10° 1 x 10 Cd-109 I x 10 1 x 10
Y-9im 1 % 10? 1 x 10° Cd-115 1 x 10* 1% 108
Y-92 1 x 10° 1 x 10° Cd-15m 1 x 10° 1 x 10°
Y93 1 x 10% i x 10% In-111 1 % 10 1 x 10°
Zr-93° 1 x 19° 1% 197 In-113m. 1 x 10° 1 x 10¢
Zr-95 i x 10 1 x 10° Tn-11dm 1 x 10? 1 x 108
Ze-97? i x 10 1 % 10° In-t15m 1 x 10? 1 x 108
Nb-93m 1 x 10° 1 x 107 Sn-113 i x 10° 1 x 10
Nb-94 1 x 10! 1 x 10° Sn-125 1 % 10° 1 x 10°
Nb-95 1 x 10! 1 x 108 $b-122 1 % 1% t x 10
Nb-97 1 x 10! 1 % 10° " Sb-124 1 x 10 1 x 10°
Nb-98 1 % 10} 1 % 10° Sh-125 1 % 1067 1 % 16°
Mo-90 1 % 10! 1 x 108 Te-123m 1x 108 1% 0’
Mo-93 1% 10° 1% 10® Te-125m 1 x 10° 1 x 107
‘Mo-99 1 % 10? 1 % 10° Te-127 Co1ox 10? 1 x 10®
Mo-101 1% 10 1 x 10¢ Te-127m 1 x 19° 1 x 107
Te-96 1 % 10! 1 % 10° Te-129 1 x 10? P x 108
Te-96m 1 x 10° 1 x 197 Te-129m 1 x 10° 1 x 10°

"
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Activit ivi
Nuclide conscntra{ion Activity Nuclide co:c‘::::ion Adtivity
(By/) ®9 Ba/p) st
Te-131 1 x 107 1 x 10° Ce-143 1 x 10? 1 x 10
Te-131m 1 % 10! 1 x 16° Ce-144% 1 x 102 1 % 10°
Te-132 1 x 107 1% 107 Pr-142 1 x 10? 1 x 10°
Te-133 1 x 10 1 x 10° Pr-143 1 % 10° 1 x 108
Te-133m 1 x 10 1 % 10° Nd-147 1 x.10% 1x io“
Te-134 1 x 10! 1 x 106 " Nd-149 1 % 10? 1% 10°
1-123 1 x 10? 1 x 107 Pm-147 - 1% 10° 1 % 107
1-125 1 x 107 1 x 10° Pm-149 1x10° i % 10°
1-126 1% 100 1 x 10° Sm-151 S 1 x 10* 1 x 10°
I-129 1 x 10% 1 x 10° Sm-153 1 x 10? 1 x 10°
1-130 1 x 10! 1% 108 Eu-152 1 x 10! 1 % 10°
-131 1 x 10 1 % 10% Eu-152m 1 x 10? 1 % 108
132 1 x 10! 1% 10° Eu-154 1 x 10 1% 10°
I-133 1% 10 1 x 10° Eu-155 1 x 107 1 x 107
1-134 1 10! 1% 108 Gd-153 1 x 10 1% 107
1135 1 % 10! 1 % 10° Gd-159 1 x 10° 1 % 10°
Xe-131m 1 x 10* 1 x 10t Th-160 1 x 10! 1% 108
Xe-133 1x 100 1 i0* Dy-165 1x10° 1% 108
Ke-135 1% 10° 1% 10" Dy-166 C1 % 10 1% 10°%
Cs-129 1 x 10° 1 x 10° Ho-166 I x 10° 1 x 10°
Cs-131 1 x 10° 1 % 10° Er-169 1 % 10* 1 x 167
Cs-132 1 x 10 1 x 10° Er-171 1 x 10° 1 % 10°
Cs-134mn 1 % 10° 1 x 10° Tm-170 1 x 10° 1'% 10°
Cs-134 t x 10’ 1 x 10* Tm-171 1 x 10 1 x 108
Cs-135 1 x 104 1 x 107 Yb-175 1 x 10° 1 x 107
Cs-136 1 > 10 I x 10° Lu-177 1 x 10? 1 107
Cs-137° 1 x 10 1 % 104 Hf-181 1 % 10 1 % 10°
Cs-138 1 x 16 I x 10° Ta-182 1 % 10! 1% 104
Ba-131 i x102 1xi0f W-181 1 x 10° 1 % 107
Ba-140" 1% 10’ 1 x 19° W-185 1 x 10¢ 1 % 107
La-140 1 % 10 1 % 10° W-187 1 % 10? 1 % 10°
Ce-139 1 x 10* 1 10¢ Re-186 1 x 10° 1 % 108
Ce-14] 1 x 10° 1 x 107 Re-188 1 x 10? 1 % 10°
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y Activity L. Activity

Nuclide concentration Aoy Nuchde cOnCentration
(Bg/g} (B Ba/p)

0s-185 1 x 10! 1 % 10° Rn-222" 1 % 10
0s-161 1 % 10* 1 % 107 Ra-223* 1 x 10°
Os-191m 1 % 10° 1 x 107 Ra-224" 1 x 10
0s-193 I x 10 1 x 10° Ra-225 1 x 10*
Ir-190 1 % 10' 1 % 10° Ra-226" 1 x.10'
1r-192 1 % 10! 1 x 10* - Ra-227 1 x 10%
Ir-194 1 x 10 1 x 10° Ra-228" 1 x 10'-
Pt-191 1 x 107 1 % 10° Ac-228 1 % 10"
Pt-193m 1 % 10° 1 x 107 Th-226* 13 10°
Pt-197 1 x10° 1 x 10° Th-227 1 % 10
Pt-197m 1 x 10° 1 x 10° Th-228" 1% 10°
Au-198 1 x 10 1 % 10® Th-229" 1 x 10°
Au-199 1% 10 1 % 10° Th-230 1 x 10
Hg-197 1 x 10 1% 107 Th-231 1 x 10°
Hg197m 1 x 107 1x10° Thenat 1% 10°
Pig-203 1 % 107 1% 10° (incl. Th-232)
T1-200 i x 10' 1 x 10° Th-234% 1 x 10°
T1-201 1 x 10? 1 x 106 Pa-230 1 % 10
T1-202 1 % 10? 1 x 19 Pa-231 1 x 10°
T1-204 1 x 10* 1 x 10t Pa-233 1 x 107
Pb-203 1 % 10? 1 % 10° U-230" 1 %10
Pb-210° 1 % 10’ 1 % 10* U-231 1 x 107
Pb-212" 1 % 10 1 % 10° uU-232" 1 % 10°
Bi-206 1 % 10 1 x 10° U-233 1 % 10
Bi-207 1 % 10! 1 x 10¢ U234 1 x 10"
Bi-210 1 % 10° 1 x 10° U-235° 1 % 10!
Bi-212° 1 x 10' 1 x 10° U-236 1 % 10!
Po-203 1 x 10 1 % 10° U237 1 % 10
Po-205 1 x 10! 1 x 16° U-238* i x 10
Po-207 1 x 19! 1 x 10° U-nat 1 % 10°
Po-210 1 % 10 1 x 10 U-239 1 x 10?
At-211 1% 10 1 x 107 U-240 1% 10°
Rn-220" 1 % 10 1 x 107 U-240° 1 x 10!

Activity
(Bqg)
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XXXXXXXXXXXXXX
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Activi ivi
Nuclide cnnocntmtfion A((:;;;ty Nuclide coi:::gion Activity
(Ba/g) (Bg/g) ®

Np-237" 1 % 10° 1 x 107 Cm-244 1 x 10! 1 x 10*
Np-239 1 % 107 1 % 107 Cm-245 1 x 10° 1 x 10°
Np-240 1 x 10 1 % 10° Cm-246 1 % 10° 1 x 10°
Pu-234 1 x 10? 1 % 107 Cm-247 1 x 10° 1-x 10*
Pu-235 1 % 10? 1% 107 Cm-248 1 x 10° 1% '103
Pu-236 1 x 10! 1 % 10* Bk-249 1 x 10° 1 x 108
Pu-237 1 x 107 1 % 107 Cf-246 1 x 10° 1 % 10¢
Pu-238 1 % 10° 1 x 10* CF248 1 x 10! i x 10*
Pu-239 1 x 10° 1 x 10* Cf-249 1 % 10° 1 x 10°
Pu-240 1 % 10° 1 x 10° CF-250 1 x 10! 1 x 10°
Pu-241 1 x 10? 1 x 10° C£251 1 x 10° 1 x 10?
Pu-242 t x 10° 1 x 10* Cf-252 1 x 10" 1 x 10*
Pu-243 1 % 10° 1 x 107 Cf-253 1% 10? 1 x 10°
Pu-244 1 x 10° 1 x 10° Cf-254 - 1 % 10° 1 % 10°
Am-241 1 % 10° 1 x 10* Es-253 1 % 10? 1 x 10°
Am-242 1% 10° 1 x 108 Bs-254 1 x 10’ 1 x 10
Am-242m* 1 x 10° 1 x 10* Es-254m 1 x 10? 1 x 10%
Am-243* 1% 10° 1 % 10° Fm-254 1 x 10* 1 x w
Cm-242 1 x 107 1 x 10° Fm-255 1 % 10° 1 x 10°
Cm-243 1 x 10° 1 x 10* ‘

® Parent nuclides and their progeny included in secular equilibrivm are listed in the following:

Si-90
Zs-93
Zr-97
Ru-106
Cs-137
Ce-134
Ce-144
Ba-140
Bi-212
Pb-210
Ph-212
Rn-220
Rn-222

Y-90

Nb-93m

Nb-97

Rh-106

Ba-137m

La-134

Pr-144

La-140

T1-208 (0.36), Ro-212 {0.64)
Bi-210, Po-210

Bi-212, T1-208 (0.36), Po-212 (0.64)
Pa-216

Po-218, Pb-214, Bi-214, Po-214
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Ra-223
Ra-224
Ra-226
Ra-228
Th-226
Th-228
Th-229
Th-nat

Th-234
U-230
U-232
U-235
U-238
U-nat

U-240
Np-237
Am-242m
Am-243

Rn-219, Po-215, Pb-211, Bi-211, T1-207 :

Rn-220, Po-216, Pb-212, Bi-212, T1-208 (0.36), Po-212 (0.64)
Rn-222, Po-218, Pb-214, Bi-214, Po-214, Po-210, BifZIO, Po-210
Ac-228 [

Ra-222, Rn-218, Po-214

Ra-224, Rn-220, Po-216, Pb-212, Bi-212, T1-208 (0.36), Po-212 (0.64)
Ra-225, Ac-225, Fr-221, At217, Bi-213, Po-213, Pb-209

Ra-228, Ac-228, T h-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212. T1-208 (0.36),
Po-212 (0.64)

Pa-234m

Th-226, Ra-222, Rn-218, Po-214

Th

228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212, T1-208 (0.36), Po-212 {0.64)

Th-231

Th-234, Pa-234m :

Th-234, Pa-234m, U-234, Th-230, Ra-226, Rn-222, Po-218, Pb-214, Bi-214,
Po-214, Pb-210, Bi-210, Po-210

Np-240m

Pa-233

Am-242

Np-239

SECOND SCHEDULE

DOSE LIMITS

1. The occupational exposure to any worker shall be so controlled that the

followin

g dose limits are not exceeded:

" (a)

(b)
(©
(d)

(e)

an effective dose of 20 mSy per year averaged over five consecu-
tive years;

an effective dose of 50 mSv in any single year;

an equivalent dose (0 the lens of the eye of 150 mSyv in a year;

an equivalent dose to the extremities (hands and feet) or the skin
of 500 mSv in a year;

for apprentices of 16 to 18 years of age who are being trained for
employment involving exposure (0 radiation and for students of
age 161018 who are required (o use sources in the course of their
studies, the occupational exposure shall bésso controlled that an
effective dose of 6 mSv in a year; an equ'ivalem dose to the lens
of the eye of 50 mSv in a year, and an equivalent dose of the
extremities or the skinof 150 mSv inayear shall not be exceeded.
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2

2 i ’
(2) The estimated average doses to_the relevant critical groups of

me nbers p 1C tha[ are at utad P
()f lhe u 71 [r.b le to practice: 1d O Ce(l
o S S Il n exc the

w (a)
{b)

()
' ()

an effective dose of 1 mSv in a year;

1{1 s;;ecml circumstances, an effective dose of up to 5 mSv in a.
single oVl 2

gle year provided that the average dose over five consecutive
years dose not exceed | mSv per year;

an equivalent dose to the lens of the eye of 15 mSv in a year, and

an equivalent dose to the skin of 50 mSyv in a year
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