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PART 1: GENERAL PROVISIONS

These regulations are established in line with section 40 of the Radiation Protection Bill and provide
requirements for the protection of people and the environment against the harmful effects of
ionizing radiation associated with the radioactive waste.

1. Title

Regulations for the Safe and Secure Management of Radioactive Waste

2. Purpose

(1) The objective of these Regulations is to establish, on the basis of the radioactive waste
management principles set up in the Radioactive Waste Management Policy and Strategy for
the Government of Zimbabwe, the requirements that must be satisfied in the management of
radioactive waste.

(2)These Regulations set out the objectives, criteria and requirements for the protection of
human health and the environment that apply to the siting, design, construction,
commissioning and operation of radioactive waste management facilities, shutdown and
decommissioning of predisposal management facilities and facilities, as well as the
requirements that must be met to ensure the safety of such facilities and activities.

3. Scope

(1) These Regulations shall apply to all management steps of all types of radioactive waste, from
its generation, including its processing, storage and transport.

(2)Conventional environmental impacts that may arise in the construction, operation,
decommissioning or closure of radioactive waste management facilities, as well as the
conventional industrial health and safety aspects are outside the scope of these Regulations.

4. Definitions and Abbreviations

"Accident' means any unintended event, including operating errors, equipment failures and
other mishaps, the consequences or potential consequences of which are not negligible from
the point of view of protection, safety and security.

“Authority” means the Radiation Protection Authority of Zimbabwe established by section 3 of
the Radiation Protection Act [Chapter 15:15].

"Authorisatior’' means the granting by the Radiation Protection Authority of Zimbabwe of
written permission for a person or organization (the operator) to conduct specified activities

“Authorised person” means a person or organization responsible for an authorized facility or
activity that gives rise to radiation risks who has been granted an authorisation by the
Authority; for the purposes of these Regulations, the term includes generators and operators.



"Barrier” means a physical obstruction that prevents or inhibits the movement of people,
radionuclides or some other phenomenon (e.g. fire), or provides shielding against radiation.

“Characterization” means the determination of the physical, mechanical, chemical, radiological
and biological properties of radioactive waste to establish the need for further adjustment,
treatment, conditioning or its suitability for further handling, processing, storage or disposal.

"Clearancé’ means the removal of regulatory control by the Radiation Protection Authority of
Zimbabwe from radioactive material or radioactive objects within notified or authorized
facilities and activities.

“Clearance levels’ means the values established in Appendix I in terms of activity
concentration and total activities at or below which regulatory control may be removed from
a source of radiation within a notified or authorized practice.

"Conditioning' means any operation that produced a waste package suitable for handling,
transportation, storage and disposal.

"Containment” means methods or physical structures designed to prevent or control the
release and the dispersion of radioactive substances.

"Contaminatior’' means radioactive substances on surfaces, or within solids, liquids or gases
(including the human body), where their presence is unintended or undesirable, or the process
giving rise to their presence in such places.

“Disposal' means the emplacement of radioactive waste in an appropriate facility without the
intention of retrieval.

“Disposal facility (or repository)” means an engineered facility where radioactive waste is
emplaced for disposal.

"Disposal system”means the system of properties of the site for a disposal facility, design of
the disposal facility, physical structures and items, procedures for control, characteristics of
radioactive waste and other elements that contribute in different ways and over different
timescales to the fulfilment of safety functions for disposal.

"Disused sealed radioactive source” means a sealed source which is no longer used, and is
not intended to be used, for the practice for which an authorization has been granted.

"Emergency” means a non-routine situation that necessitates prompt action, primarily to
mitigate a hazard or adverse consequences for human life and health, property and the
environment. Within the context of these Regulations, the term refers to nuclear or radiological
emergency, which is an emergency in which there is, or is perceived to be, a hazard due to
the energy resulting from a nuclear chain reaction or from the decay of the products of a
chain reaction, or radiation exposure. It includes situations for which prompt action is
warranted to mitigate the effects of a perceived hazard.

" Environment' means the conditions under which people, animals and plants live or develop,
and which sustain all life and development; especially such conditions as affected by human
activities.

“Generator” means, for the purposes of these Regulations, any person or organization
applying for authorization or authorized by the Authority for a practice generating radioactive
waste.

“Heat generating waste’ means radioactive waste that is sufficiently radioactive that the decay
heat significantly increases its temperature and the temperature of its surroundings; heat
generating waste is usually high level waste, although some types of intermediate level waste
may qualify as heat generating waste too.



“Isolation (of radioactive waste in a disposal facility)’ means the physical separation and
retention of radioactive waste away from people and from the environment.

"Licensé' means a legal document issued by the Radiation Protection Authority of Zimbabwe
granting authorization to perform specified activities relating to a facility or activity.

"Naturally occurring radionuclides” means radionuclides that occur naturally on Earth in
significant quantities, such as: kalium-40, uranium-235, uranium-238, thorium-232 and their
radioactive decay products;

"Operator”means, for the purposes of these Regulations, any person or organization applying
for authorization or authorized by the Authority for the development, operation and
decommissioning or closure of a radioactive waste management facility.

“Overpack’ means a secondary (or additional) outer container for one or more waste
packages, used for handling, transport, storage and/or disposal.

" Predisposal management" means any waste management steps carried out prior to disposal,
such as pre-treatment, treatment, conditioning, storage and transport activities.

“ Pretreatment” means any or all of the operations prior to waste treatment, such as collection,
segregation, chemical adjustment and decontamination.

“Processing’ means any operation that changes the characteristics of waste, including
pretreatment, treatment and conditioning.

"Radloactive source' means a source containing radioactive material that is used as a source
of radiation. "Radioactive waste' means material for which no further use is foreseen that
contains, or is contaminated with, radionuclides at activity concentrations greater than
clearance levels as established by Radiation Protection Authority of Zimbabwe.

“Radioactive waste management’ means all administrative and operational activities involved
in the handling, pretreatment, treatment, conditioning, storage, transport and disposal of
radioactive waste.

“Radioactive waste management facility” means a facility specifically designed to handle, treat,
condition, store or permanently dispose of radioactive waste.

“Residue’ means the material remaining after completion of an abstractive chemical or
physical process, such as evaporation, combustion, distillation, or filtration.

“Safety function” means a specific purpose that must be accomplished for safety for a facility
or activity to prevent or to mitigate radiological consequences of normal operation, anticipated
operational occurrences and accident conditions.

“Safety measuré’ means any action that might be taken, condition that might be applied or
procedure that might be followed to fulfil the safety requirements.

“Sealed sourceé’ means a radioactive source in which the radioactive material is (a)
permanently sealed in a capsule or (b) closely bonded and in a solid form.

“Segregation’’ means an activity where types of waste or material (radioactive or exempt) are
separated or are kept separate on the basis of radiological, chemical and/or physical
properties, to facilitate waste handling and/or processing.

“Source’ means anything that may cause radiation exposure such as by emitting ionizing
radiation or by releasing radioactive substances or radioactive material and can be treated as
a single entity for purposes of protection and safety.



“Spent (nuclear) fuel’ means nuclear fuel removed from a reactor following irradiation that is
no longer usable in its present form because of depletion of fissile material, poison buildup or
radiation damage.

“Spent (nuclear) fuel management’ means all activities that relate to the handling or storage
of spent fuel, excluding off-site transport.

“ Treatment” means the operations intended to benefit safety and/or economy by changing
the characteristics of the waste.

“Waste acceptance criterid’ means quantitative or qualitative criteria specified by the
Radiation Protection Authority of Zimbabwe or specified by an operator and approved by the
Radiation Protection Authority of Zimbabwe for the waste package and waste form to be
accepted by the operator of a waste management facility.

“Waste package’ means the product of conditioning that includes the waste form and any
container(s) and internal barriers (e.g. absorbing materials and liner), as prepared in
accordance with requirements for handling, transportation, storage and/or disposal.

“Waste form”” means waste in its physical and chemical form after treatment and/or
conditioning (resulting in a solid product) prior to packaging.

“Waste container’ means the vessel into which the waste form is placed for handling,
transport, storage and/or eventual disposal; also, the outer barrier protecting the waste from
external intrusions.

5. Persons Responsible for Application of these Regulations

(1) The persons having the main responsibilities for the application of and compliance with
these Regulations include:

(@) Generators of radioactive waste (herein “generators”) and
(b) Operators of radioactive waste management facilities (herein “operators”).
(2) The operator of a radioactive waste management facility shall be responsible for its safety.

(3) The generators shall ensure the safe management of and control over all radioactive waste
that they generate.

(4)The operators and the generators (herein “authorised persons”) may delegate work
associated with the aforementioned responsibilities to other organizations, when
necessary, but they shall retain the overall responsibility for safety.

6. Authorisation

(1)No person or organization shall generate, keep or manage radioactive waste unless
authorised by the Authority in accordance with the Act.

(2)Radioactive waste management facilities shall be authorised in stages corresponding to
the facility development steps, as prescribed in these regulations.

(3)In order to obtain the authorisations specified in these regulations, the applicants shall
submit to the Authority an application prescribed by the Authority.

(4)An application for authorisation of a radioactive waste management facility shall contain
additional documents, specific to the type of the facility and the development stage, as
prescribed in the relevant provisions of these Regulations.



(5)Interim management, including storage, of all radioactive waste generated on site shall
require authorisation from the Authority.

(6)Authorizations for radioactive waste management facilities shall be issued only if the
applicant is able to demonstrate the fulfilment of all relevant requirements of these
Regulations.

(7) The authorizations for radioactive waste management facilities shall be valid only for the
activities and facilities for which they have been issued.

(8)The expiry, suspension or revocation of the authorization does not exonerate the
authorised person, or the person to whom the facility has been duly transferred to, from
the obligations provided in these Regulations.

7. Regulatory inspections

The authorised persons shall allow the access of the authorized representatives of the Authority to
carry out inspections of their facilities and activities and of their protection, safety, security and
safeguards records, and shall cooperate with them in the conduct of inspections.

PART 2: RESPONSIBILITIES ASSOCIATED WITH THE MANAGEMENT OF RADIOACTIVE
WASTE

8. General responsibilities of authorised persons

(1) The authorised persons shall ensure that:

(a) the radioactive waste under their responsibility is managed by appropriate collection,
segregation, characterisation, treatment, conditioning, and storage, including the
timely transfer of the waste among the various management steps; maintaining
records of such activities

(b) adequate equipment and facilities are available to carry out the radioactive waste
management activities safely;

(c) appropriate operating and monitoring procedures are prepared and implemented;

(d) good engineering practices are applied, maintaining an awareness of radioactive
waste management practices and feedback from relevant operating experience;

(e) there are no unavoidable delays in processing the radioactive waste and transferring
it to the next step as soon as practicable;

(f) relevant international standards are applied to ensure operations are as safe are
practicable;

(g) all other non-radiological hazards and conventional health and safety aspects are
considered, in accordance with the relevant legislation;

(h) Ensuring that generation of the activity and volume of radioactive waste are kept to
the minimum practicable;



9. General responsibilities of operators

(1)The operators of predisposal management facilities shall carry out all the necessary
activities for siting, design, construction, commissioning, operation, shutdown and
decommissioning in accordance with the approved national policy and strategy for
radioactive waste management, all relevant legal and regulatory requirements and the
limits and conditions of the authorisation.

(2)Depending on the complexity of the operations and the magnitude of the hazards
associated with the radioactive waste management facility and the associated activities,
the operator shall also demonstrate environmental protection by means of an
environmental and radiological impact assessment.

10 General responsibilities of generators

(1) The generators shall handle and store the radioactive waste in an approved manner at
their own facilities, or they may transfer it to the operator of an authorized radioactive
waste management facility.

(2) The generators shall ensure that radioactive waste is transferred only in accordance with
the waste acceptance criteria established by the radioactive waste management facility
and that waste consignments are accompanied by the necessary documentation on the
waste inventory.

(3)The transport of radioactive waste, either domestically or internationally, shall be
conducted in accordance with all applicable provisions of the Regulations for the Safe and
Secure Transport of Radioactive Material, as well as of the latest IAEA transport
regulations.

(4)Information about changes of ownership of radioactive waste or about changes in the
relationship between the owner and the operator of an authorized radioactive waste
management facility has to be provided to the Authority.

11. Radioactive Waste Management Program

(1) The authorised persons shall establish and implement a program for the management of
the radioactive waste that is generated, including waste that has arisen from past
practices, taking into account the interdependences among all steps in radioactive waste
management, the available options and the approved national policy and strategy for
radioactive waste management.

i The radioactive waste management program shall describe all the planned
management steps, including all measures taken to minimize the amount of the
generated radioactive waste.

ii. The radioactive waste management program shall be submitted for approval by the
Authority, as part of the authorization process.

12. Interdependences

(1) Authorized persons shall among all steps in the predisposal management of radioactive waste
ensure that interdependences are appropriately taken into account, and the safety case shall show
how the interdependencies are accounted for.



(2) Authorized persons shall take all activities from the generation of radioactive waste up to its
disposal, including its processing, as parts of a larger entity, and manage elements of each step in a
manner compatible with those of the other steps.

(3) Authorized persons shall ensure that the safety and the effectiveness of the predisposal
management of radioactive waste is be considered in an integrated manner.

13. Management system

(1) The authorised persons shall establish, implement and continuously improve a
management system to ensure the safety of predisposal radioactive waste management
facilities and the fulfilment of waste acceptance criteria commensurate with the hazards
associated the radioactive waste management activities that integrates its elements,
including safety, health, environmental, security, quality, human and organizational
factors, societal and economic elements, so that safety is not compromised.

(i) management systems are to be applied to the siting, design, construction, operation,
maintenance, shutdown and decommissioning of such facilities and to all aspects of
processing, handling and storage of waste.

(ii) Features that are important to safe operation, and that are considered in the
management system, are to be identified on the basis of the safety case and the
assessment of environmental impacts and maintains a strong safety culture

(2) The management system shall be approved by the Authority during the authorization
process.

14. Human resources

(1) The authorised person shall provide adequate human resources who are properly trained,
qualified and competent for the management of radioactive waste.

(2) The authorised persons with responsibilities for the management of radioactive waste shall
have appropriate qualifications, scientific or technical knowledge and the necessary level
of experience to discharge their responsibilities.

15. Financial resources

(1) The authorised persons shall establish and maintain a mechanism to ensure adequate
financial resources are available for the management of the radioactive waste under their
responsibility.

(2) The financial resources referred to in (1) shall cover all phases of an activity or stages of
the lifetime of a facility generating radioactive waste, including its decommissioning.

(3) The operators shall provide proof, during the licensing process of radioactive waste
management facilities, that they will have sufficient funds available to pay for all stages
of the facility, including its decommissioning or closure, as appropriate, as well as for the
management of the secondary radioactive waste generated by the operation and
decommissioning or closure of the facility.



(4) In order to enable the repatriation, management, storage or disposal of radioactive
sources previously in the custody of an authorised person who by reason of insolvency
or any other event is incapable of discharging his or her obligations to repatriate, manage,
store or dispose of the sources concerned, section 38 of the Radiation Protection Act shall
be applied.

16. Record system

(1) The authorised persons shall develop, as part of their management system, a
comprehensive record system for the radioactive waste under their responsibility.

(2) Information on radioactive waste inventories shall be properly recorded, updated,
transferred and retained in such a way as to ensure that relevant information is accessible
in the future, as necessary.

(3) The proper functioning of the record system shall be reviewed on a regular basis.

(4) The record system shall allow for traceability of radioactive waste from the point of its
generation through to its long term storage and/or disposal.

(5) The traceability of radioactive waste shall be ensured by proper labelling and records for
all stages of the radioactive waste management.

(6) The records of radioactive waste shall be kept during the entire lifetime of the facility or
duration of activity, until the removal from regulatory control.

(7) After the termination of the activity and/or decommissioning or closure of the facility,
the authorised person shall hand over the entire documentation relating to radioactive
waste to the Authority.

17. Reporting
(1) The authorised persons shall prepare annual reports on radioactive waste management.

(2) The annual reports referred to in (1) shall be submitted to the Authority by 31 January
of the following year for previous year activities.

(3) The annual reports shall contain the following information, as appropriate:

(a) Details of materials from which regulatory control has been removed or that have
been discharged to the environment;

(b) Details of disused sealed radioactive sources returned to suppliers;

(c) The current inventory of radioactive waste, including the identification, origin,
location, physical and chemical characteristics of the waste, the radionuclide
composition, the total activity or activity concentration with the measurement date
and, as appropriate, a record of radioactive waste removed from the facility;

(d) The results from discharge monitoring and environmental monitoring;

(e) Emergencies, if any, occurred during the management of radioactive waste, the
methods adopted for the handling of such situations and any lessons learned.



18. Safety case and supporting safety assessment

(1) Any applicant for an authorisation for a radioactive waste management facility shall
conduct a safety assessment and shall prepare a safety case documenting the results of
the safety assessment, as part of the application.

(2) The safety case for a radioactive waste management facility shall include a description of
how all the safety aspects of the site, the design, operation, closure and decommissioning
of a predisposal facility or closure of a disposal facility, and the institutional controls to
satisfy the regulatory requirements

(3)The safety case shall include considerations for reducing hazards posed to workers,
members of the public and the environment during normal operation and anticipated
operational occurrences over the operating lifetime of the facility.

(4) The extent and detail of the safety case and the supporting safety assessment shall be
commensurate with the complexity of the operations and the magnitude of the hazards
associated with the facility and activity.,

(5) The applicant shall carry out an independent verification of the safety assessment before
it is submitted to the Authority.

(6) The safety case and its supporting safety assessment shall be documented at a level of
detail and to a quality sufficient to demonstrate safety, to support the decision at each
stage and to allow for the independent review and approval of the safety case and safety
assessment. The documentation shall be clearly written and shall include arguments
justifying the approaches taken in the safety case on the basis of information that is
traceable.

19. Development and authorisation of predisposal radioactive waste management
facilities

(1) Authorizations for predisposal radioactive waste management facilities shall be required
in the following order:
(a) Site Licence;

(b) Design permit;

(c) Construction license;

(d) Operation license;

(e) Decommissioning license.

(2) Predisposal radioactive waste management facilities which are constructed at the same
time with the facility where the radioactive waste is generated, as part of the facility or
on the same site with the facility, shall be authorized together with that facility, provided
that the relevant requirements of these Regulations are complied with.

(3) The construction and operation of facilities for decay storage of radioactive waste which
are intended to be built on the same site or on the existing premises of the facility where
the radioactive waste is generated shall be authorized in one single stage and obtaining
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a Site License shall not be necessary. The decommissioning of such facilities shall be
authorised together with the decommissioning of the generator facility.

20. Location and Design of Predisposal Radioactive Waste Management Facilities

(1) Predisposal radioactive waste management facilities shall be located and designed so as
to ensure safety for the expected operating lifetime under both normal and all possible
accident conditions, and for their decommissioning.

(2) The design of predisposal radioactive waste management facilities shall incorporate
adequate features for the properties, total inventory and potential radiological and non-
radiological hazards associated with the radioactive waste to be managed.

(3) The need for operational maintenance, testing, examination and inspection of predisposal
radioactive waste management facilities shall be addressed from the conceptual design
stage onwards.

(4)Predisposal radioactive waste management facilities shall be constructed in accordance
with the design as described in the safety case and approved by the Authority.
Commissioning of the facility shall be carried out to verify that the equipment, structures,
systems and components, and the facility as a whole, perform as planned.

21. Construction and Commissioning of Radioactive Waste Management Facilities

(1) Commissioning of radioactive waste management facilities shall be carried out to verify
that the equipment, structures, systems and components, and the facility as a whole,
perform as planned.

(2) Commissioning shall be carried out in the following stages:
(a) completion of construction and inspection,
(b) installation and testing of equipment,
(c) demonstration of performance,
(d) non-active (i.e. without radioactive waste) commissioning;
(e) active (i.e. with radioactive waste) commissioning.

(3) For small facilities and/or simple operations, such as temporary storage facilities, some of
the stages prescribed in the previous paragraph may be combined or omitted, as decided
by the Authority during the licensing process.

(4) All commissioning stages shall be subject to review and approval by the Authority, and
the Authority shall have the right to oversee the construction and the commissioning tests.

(5) Upon the completion of commissioning, the operator shall produce a final commissioning
report to document the as-built status of the facility, to describe all the tests performed
and to provide evidence of the successful completion of testing and of any modifications
made to the facility or to procedures in commissioning.

(6) The operator shall submit the final commissioning report to the Authority, for review, as
part of the licensing documentation for obtaining the Operation License.

(7) The operator shall maintain the final commissioning report as part of the documentation
needed for operation and for the development of the decommissioning/closure plan.
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(8) The operator shall update safety case, as necessary, to reflect the as-built status of the
facility and the conclusions of the commissioning report.

(9) Any modification of the facility during the construction, with significant safety implications
that requires a revision of the safety case shall be subject to the same requirements as
the new facility.

22. Prevention and mitigation of accidents
(1) The authorized person shall , as appropriate

(i) apply good engineering practice and shall take all practicable measures to prevent
accidents and to mitigate the consequences of those accidents that do occur.(ii)
include adequate safety margins in the design and construction of the facility, and in
operations involving the facility, so as to ensure reliable performance in normal
operation, and take account of the necessary quality, redundancy and capability for
inspection, with emphasis on preventing accidents, mitigating the consequences of
those accidents that do occur and restricting any possible future exposures;

(iii) In the continuous improvement of policy, rules and procedures, take account of
relevant developments concerning technical criteria, including relevant research on
protection and safety and feedback of information on lessons learned from
experience.

(2) The authorized person shall ensure that a multilevel (defence in depth) system of
sequential, independent provisions for protection and safety commensurate with the
likelihood and magnitude of potential exposures is applied to sources for which they
are authorized. They shall ensure that if one level of protection were to fail, the
subsequent independent level of protection would be available. Such defence in
depth shall be applied for the purposes of: (a) Preventing accidents; (b) Mitigating
the consequences of any accident that might occur; (c) Restoring radiation sources
to safe conditions after any such accident.

(3) The authorized person shall, through the management system, implement policy,
rules and procedures to ensure that structures, systems and components, including
software, related to protection and safety of facilities and activities are designed,
constructed, commissioned, operated and maintained so as to prevent accidents as
far as reasonably practicable.

(4) The authorized person shall maintain resources, competencies and other capacity as
may be necessary to:

(a) To prevent reasonably foreseeable accidents in the facility or during the conduct of
the activity;

(b) Mitigate the consequences of accidents and incidents;

(c) Provide workers with information, instruction, training and equipment necessary to
restrict potential exposures;

(d) Ensure continued control and management of the facility in the event of reasonably
foreseeable accidents and incidents;

(e) Ensure that structures, systems and components important to safety, including
software and other equipment, is inspected and tested regularly for any degradation that
could lead to abnormal conditions or inadequate performance;

(f) Ensure that maintenance, inspection and testing appropriate to protection and safety
provisions can be carried out without undue occupational exposure;
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(9) Provide, wherever appropriate, automatic systems for safely shutting off or reducing
radioactive releases from facilities in the event that operating conditions are outside
stipulated ranges;

(h) Ensure that abnormal operating conditions that could significantly affect protection
and safety are detected by systems that respond sufficiently quickly to allow for corrective
actions to be taken in a timely manner;

(i) Ensure that all relevant safety documentation is available in the appropriate languages
understandable to users.

23. Emergency preparedness and response

The authorized persons shall establish and maintain an emergency response plan for the protection
of people and the environment commensurate with the hazards associated with the radioactive waste
management facility and activity under their responsibility, in accordance with all applicable provisions
of the Radiation Protection Emergency Preparedness and Response Regulations.

24. Nuclear security

(1) The authorised persons shall implement appropriate security measures to prevent the
unauthorized access of individuals and the unauthorized removal of the radioactive waste
under their responsibility, in accordance with all applicable provisions for nuclear security
as promulgated in the Radiation Protection Act.

(2) The level of security shall be commensurate with the level of radiological hazard and the
nature of the radioactive waste, as prescribed in the requirements referred to in
paragraph (1).

(3) The authorised persons shall assess and manage the interfaces between safety and
security in order to ensure that they do not adversely affect one another and that, to the
extent possible, they are mutually supportive.

25. Nuclear Safeguards

(1) The authorised persons shall subject to the safeguard agreements ensure that during
the design and operation of the facility measures required under the system of accounting
for, and control of, nuclear material do not compromise the safety of the facility and are
in compliance with all applicable requirements of the requirements for Safeguards.

PART 3: MANAGEMENT OF RADIOACTIVE WASTE

26. Radioactive waste generation and control

(1) The authorized person shall ensure that radioactive waste generation is kept to the
minimum practicable, both in terms of radioactivity content and volume.

(2) The measures to control the generation of radioactive waste shall be applied in the
following order:
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(a) reduce waste generation,

(b) reuse items as originally intended,
(c) recycle materials and, finally,

(d) consider disposal as waste.

(3) The measures to control the generation of radioactive waste shall be considered before
the construction of a facility generating radioactive waste, from the design phase, and
throughout the lifetime of the facility, in the selection of the materials used for its
construction, and in the control of the materials and the selection of the processes,
equipment and procedures used throughout its operation and decommissioning.

(4) The authorised person shall use authorized discharge of effluent and clearance of
materials from regulatory control in reducing the amount of radioactive waste that needs
further processing or storage,

(i) after some appropriate processing and/or a sufficiently long period of storage, together
with reuse and recycling of material,.

(i) ensuring that these management options, if implemented, are in compliance with the
conditions and criteria established in regulations or by the regulatory body.

(iii) gives due consideration to non-radiological hazards in applying such options.

(5) When purchasing sealed radioactive sources, contractual arrangements shall be put in
place that shall allow the return of the sources to the manufacturer or to the supplier, or
to a predetermined radioactive waste management facility at the end of their use.

27. Clearance of radioactive materials

(1) Radiation sources, including substances, radioactive material, radioactive waste and
objects within notified or authorized practices may be cleared from regulatory control
provided they comply with the general criteria for clearance specified by the regulatory
body.

(2) The general criterion for clearance is that radiation risks arising from the cleared
material are sufficiently low as to not warrant regulatory

3. Material may be cleared without further consideration under the terms of paragraph
2(a) provided that, in reasonably foreseeable circumstances, the effective dose expected
to be incurred by any individual owing to the cleared material is of the order of 10 puSv or

less in a year.

4. For low probability scenarios whereby, the effective dose expected to be incurred by
any individual does not exceed 1 mSv in a year, material may be cleared without further

consideration.

5. Radioactive material within a notified or authorized practice may be cleared without
further consideration provided that:

(a) The activity concentration of an individual radionuclide of artificial origin in

13



solid form does not exceed the relevant level given in Schedule I of GSR Part 3;
(b) The activity concentrations of radionuclides of natural origin does not exceed
the relevant level given in Schedule I of GSR Part 3; or

(c) For radionuclides of natural origin in residues that might be recycled into
construction materials, or for the disposal of radionuclides of natural origin
which may contaminate drinking water supplies the activity concentration in

the residues does not exceed specific values derived to meet a dose criterion of
1 mSv in a year, this being commensurate with typical doses due to natural
background levels of radiation.

6. Clearance may be granted by the regulatory body for specific situations, on the basis
of the criteria of Schedule I of GSR Part 3, with account taken of the physical or chemical
form of the radioactive material, and its use or the means of its disposal. Such clearance
levels may be specified in terms of activity concentration per unit mass or activity
concentration per unit surface area.

7. For clearance of bulk quantities of material containing a mixture of radionuclides of

natural origin and radionuclides of artificial origin, the relevant levels given in Schedule I
of GSR Part 3 shall not be exceeded for individual radionuclides and for their mixture.

8. The authorised persons shall adopt provisions for clearance and its control to ensure
that:

(a) A formal mechanism is in place, including control measures, to demonstrate
compliance with regulatory requirements in respect of clearance;

(b) Deliberate dilution of material to meet clearance criteria is prohibited, unless

dilution takes place in normal operations performed in compliance with regulatory
requirements;

(c) Radiation marking is removed from any material no longer subject to these
Regulations.

9. Notification of the clearance of material in accordance with these Regulations shall be
made to the regulatory body.

10. The authorized person shall maintain records of all material cleared from regulatory
control. These records shall be kept for a period specified by the regulatory body and
shall be made available for inspection

28. Radioactive waste characterization

(1) The authorised persons shall ensure the characterization of radioactive waste in terms of
its physical, mechanical, chemical, radiological and biological properties.

(2) The characterization shall provide information relevant to process control and assurance
that the waste or waste package will meet the acceptance criteria for processing, storage,
transport and disposal of the waste.

(3) The relevant characteristics of the radioactive waste, as determined following the
characterization process, shall be recorded to facilitate its further management.
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29. Radioactive waste classification
Radioactive waste shall be classified in a graded approach as follows:

(a) Exempt waste (EW): waste that meets the clearance criteria prescribed in section 27;
once such waste has been cleared, it is no longer considered radioactive waste;

(b) Very short-lived waste (VSLW): radioactive waste containing primarily radionuclides with
very short half-lives that can be stored for decay over a limited period of time (up to a
few years) and subsequently cleared from regulatory control in accordance with section
31;

(c) Very low-level waste (VLLW): radioactive waste that does not meet the clearance criteria,
but that does not need a high level of containment and isolation therefore suitable for
disposal in near surface landfill type facilities;

(d) Low level waste (LLW): radioactive waste that is above the clearance levels, but with
limited amounts of long-lived radionuclides, requiring robust isolation and containment
for longer periods of time (up to few hundred years) in engineered near surface disposal
facilities;

(e) Intermediate level waste (ILW): radioactive waste that, because of its content, particularly
of long-lived alpha emitting radionuclides, requires a greater degree of containment and
isolation, but no provision, or only limited provision, for heat dissipation during its storage
and disposal; ILW requires disposal engineered disposal facilities located at greater depths
below the surface;

(f) High level waste (HLW): radioactive waste with levels of activity concentration high
enough to generate significant quantities of heat by the radioactive decay process or
waste with large amounts of long-lived radionuclides that need to be considered in the
design of a disposal facility located in deep, stable geological formations several hundred
metres below the surface.

(a) Sealed sources shall be characterized by the concentrated nature of their radioactive
Contents. Sources shall be described according to the activity and half-life of the

radionuclide they contain. Table 3 and figure 1 in annex 2 show the characterization of sealed
sources.

30. General requirements for processing of radioactive waste

(1) Radioactive material for which no further use is foreseen, and with characteristics that
make it unsuitable for authorized discharge, authorized re-use or clearance, shall be
processed as radioactive waste.

(2) The main purpose of processing radioactive waste shall be to enhance safety by producing
a waste form, packaged or unpackaged, that fulfils the acceptance criteria for safe
processing, transport, storage and disposal of the waste.

(3)The processing of radioactive waste shall be based on appropriate consideration of the
characteristics of the waste and of the demands imposed by the different steps in its
management (pretreatment, treatment, conditioning, transport, storage and the anticipated
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disposal option), the limits, conditions and controls established in the safety case and in the
assessment of environmental impacts.

(4) Authorised persons shall ensure that the radioactive waste is processed in such a way
that the resulting waste form can be safely stored and retrieved from the storage facility
up until its ultimate disposal.

(5) Authorised persons shall ensure that the radioactive waste is rendered into a safe and
passive form for storage or disposal as soon as possible.

(6) Authorised persons shall ensure that waste is processed in such a way that the safety of
the operations is appropriately assured during normal operations, that measures are taken
to prevent the occurrence of incidents or accidents, and that provisions are made to
mitigate the consequences if accidents occur.

(7) The operators shall establish provisions for identifying, assessing and dealing with waste
and/or waste packages that do not meet process specifications and for its/their safe
handling, transport, storage and/or disposal.

(8) The authorized persons shall consider the overall approach to the predisposal
management of radioactive waste on the extent to which the waste has to be processed,
with account taken of the quantities, activity and physical and/or chemical nature of the
radioactive waste to be treated, the technologies available, the storage capacity and the
availability of a disposal facility.

(9) Operators shall ensure the proper management of all secondary waste, both radioactive
and non-radioactive, that is generated during processing of radioactive waste.

31. Pretreatment of radioactive waste

(1)The radioactive waste shall be pretreated, through collection and segregation and, if
needed, chemical adjustment and decontamination.

(2)Radioactive waste streams shall be segregated at the source of generation, in accordance
with the operational categorization scheme in place.

(3)Segregation of radioactive waste shall be performed on the basis of the following factors:

(a) the activity of the waste and the radionuclides present;
(b) the half-lives of the radionuclides present;
(c) the physical and chemical form of the waste:

i. combustible or non-combustible waste;

ii. compressible or non-compressible waste;

iii. metallic or non-metallic waste;

iv. aqueous or organic waste;

v. homogeneous or non-homogeneous waste (i.e. waste containing sludge or
suspended solids);

(d) the non-radiological hazards posed by the radioactive waste, including toxic,
pathogenic, infectious, genotoxic, biological or pharmaceutical hazards or a mix of
those;

(e) the intended further processing, storage or disposal of the radioactive waste.
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(4)Special care shall be taken in the segregation of materials and objects that are fissile,
pyrophoric, explosive, chemically reactive or otherwise hazardous, or that contain free
liquids or pressurized gases.

(5)After segregation, each waste stream shall be kept in separate containers.

(6) The containers referred to in paragraph (5) shall be physically and chemically compatible
with the radioactive waste and shall provide adequate containment of the radioactive
waste and protection of workers against any radiological, chemical, biological, physical or
other hazards.

(7)The materials of the containers shall be mechanically robust and, where appropriate,
double layered or a suitable outer container shall be used.

(8) The containers filled with radioactive waste shall be labelled with the radioactivity symbol
and an identification label that shall contain the following information:

(a) the identification number of the container;

(b) the radionuclides contained in the waste;

(c) the activity (measured or estimated) of the waste with the date of measurement;
(d) the origin of the waste;

(e) the dose rate on the surface and at 1 m, and the measurement date;

(f) the quantity of the waste (weight or volume);

(g) other (non-radiological) hazardous properties;

(h)name and signature of the responsible person.

(9) The containers shall be placed in appropriate locations and in close proximity to where
the radioactive waste is expected to be generated.

(10) Before reuse and before transfer for further management, the containers shall be
checked for contamination and non-fixed surface contamination shall be removed.

(11) Decontamination shall be carried out only if it is ensured that the following aspects
have been evaluated:

(a) the presence of a removable layer of surface contamination;
(b) the extent and nature of the surface contamination;

(c) the volume, activity and characteristics of the estimated radioactive waste arising from
the decontamination process;

(d) the potential hazards associated with the decontamination method to be used.

32. Treatment of radioactive waste

(1) The operators shall ensure that radioactive waste treatment processes are carried out in
accordance with the safety case and the supporting safety assessment of the treatment
facility and are implemented based on formally approved operating instructions.

(2) Compaction of solid radioactive waste shall be carried out only if it is ensured that:
(a) no waste is present that could damage the waste package;
(b) no pyrophoric materials are present in the waste to be compacted;
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(c) waste posing non-radiological hazards, pressurized containers, liquids, disused sealed
radioactive sources, loose powders and chemically reactive materials are excluded.

(3) Incineration of solid radioactive waste shall be carried out only if it is ensured that:

(a) Disused sealed radioactive sources, pressurized containers and volatile toxic materials are
excluded;

(b) Materials with a high moisture content are controlled to ensure their complete
combustion;

(c) There will be subsequent management of radioactive ash;

(d) Frozen materials are controlled to ensure complete combustion;
(e) No pyrophoric materials are present in the waste to be incinerated;
(f) Active dust control is applied, particularly for handling ash;

(g) Methods for the treatment and control of the generated exhaust gases are in place and
gaseous effluents are discharged within the authorized limits.

(4) Small amounts of aqueous radioactive waste may be discharged to the sewerage system
or to a surface water body in accordance with section 31 provided that they are readily
dispersible in water.

(5) Other liquid radioactive waste than the one referred to in paragraph (4) shall be treated
before authorized discharge in accordance with the type of the liquid, the content of solid
particles suspended in the liquid, the pH of the liquid, the content of salts or acids in the
liquid and the possibility for their removal.

(6) Small amounts of gaseous effluents may be discharged to the atmosphere in accordance
with section 31.

(7) Other gaseous radioactive waste than the one referred to in paragraph (6) shall be treated
before the authorised discharge in accordance with the amount of the generated gas, its
activity, the contained radionuclides, the concentrations of particulates, the chemical
composition, humidity, toxicity and the possible presence of corrosive or explosive
substances.

(8) Gaseous effluents containing radioactive particulates, aerosols or iodine shall be filtered
prior to the release to the atmosphere, whenever necessary. Noble gases shall be retained
in holdup tanks, or other delay systems, as necessary.

(9) Unless contaminated only with short lived radionuclides, the filters used to clean the
airborne discharges referred to in paragraph (8) shall be treated as solid radioactive
waste.

(10) Radioactive waste of a biological nature from medical applications shall be pretreated
to eliminate all infectious agents before the waste is stored and/or disposed of.

33. Conditioning of radioactive waste

(1) The authorised persons shall ensure the following aspects are addressed in deciding on
the conditioning process:

(a) whether safety would be improved by the use of a matrix material and/or a waste
container;

(b) the compatibility of the radioactive waste with the selected materials and processes;
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(c) the minimization of the generation of secondary radioactive waste;

(d) the compatibility of the result of the conditioning process with the next step(s) of
radioactive waste management.

(2) The selected conditioning process shall ensure:
(a) compatibility between the radioactive waste, the matrix and the container;
(b) homogeneity and stability of the waste form;
(c) minimum content of liquid in the waste form;
(d) minimum free space in the container;
(e) durability of the container;
(F) low leachability;
(g) control over the complexing agents and organic compounds.

(3) The operators shall ensure that the waste packages are designed and produced so that
the radionuclides will be confined under both normal conditions and accident conditions
that may occur during handling, transport, storage and disposal.

(4) The operators shall ensure that each produced waste package is provided with a durable
label bearing the identification number, relevant information about the content, as well
as the radiation symbol.

(5) The operators shall keep records of each waste package produced, as part of their
management system.

(6) The records referred to in paragraph (5) shall be securely stored, easily accessible and
capable of being retrieved over the operational period of the facility.

(7) The waste packages’ records shall include, as a minimum, the following information:
(a) the origin of waste;
(b) the identification number of the package;
(c) the type and design details of the package;
(d) the weight of the package;
(e) the external size and/or volume of the package;

(f) the maximum dose rate in contact with and at a distance of 1 m from the external
surfaces of the package and the date of measurement;

(g) results of the measurement of surface contamination and the date of measurement;
(h) the radionuclide(s) and activity content;

(i) the fissile material content, if applicable;

(j) the physical nature of the waste;

(k) the presence of pathogens, chemicals, asbestos, organic matter and other potentially
hazardous materials.

(8) The operators shall establish and implement, as part of their management system,
measures for quality assurance and control in respect of the packaging of radioactive
waste that shall include at least the following:

(a) specification of the quality standards applying to waste packages;
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(b) specification of quality indicators for the conditioning processes as well as for the final
packages;

(c) the development of a testing programme to verify the performance of the packages;
(d) appropriate record keeping.

34. General requirements for storage of radioactive waste

(1) Prior to commencement of any activity that will generate radioactive waste, the authorised
person shall ensure the availability of an appropriate storage facility within its own
organization, or in another authorized facility.

(2) The design of any storage facility shall consider the type of the radioactive waste to be
stored, its characteristics and associated hazards, the radioactive inventory, and the
anticipated period of storage.

(3) The radioactive waste shall be stored in such a manner that it can be inspected, monitored,
retrieved and preserved in a condition suitable for its subsequent management.

(4)To the extent possible, passive safety features shall be applied for storage of radioactive
waste.

(5)For long term storage of radioactive waste, measures shall be taken to prevent the
degradation of the waste form and its container.

(6) The adequacy of the storage capacity shall be reviewed every year, with account taken of
the predicted waste arising, both from normal operation and from possible incidents, the
expected lifetime of the facility and the availability of disposal options.

(7) Storage arrangements shall be established considering the following aspects:
(@) the type and characteristics of the radioactive waste;

(b) the original integrity of the waste packages and the potential levels of surface
contamination;

(c) the means of closure/sealing of the packages and the continued integrity of the
packages under storage conditions;

(d) the anticipated storage period and the possibility of further extension;

(e) the capability of the radioactive waste to comply with handling, storage and physical
protection criteria;

(f) the need for and type of monitoring, such as monitoring for airborne radioactive
substances, in the storage facility;

(g) the possibility of identifying potential damage to waste packages and facilitating the
respective corrective measures.

(8)Full traceability of radioactive waste packages shall be maintained during storage, by
means of record keeping and adequate labelling.

35. Storage for decay

(1)Radioactive waste containing radionuclides with half-lives of around 100 days or less shall
be collected and safely stored for sufficient time until the activity concentration falls below
the clearance levels prescribed in Appendix I.
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(2)The radioactive waste designated for decay shall be segregated from other waste, from
the point of generation up to the end of the decay storage period.

(3)Representative measurements shall be carried out on samples taken and analysed prior
to the removal of regulatory control from each batch, in accordance with section 31.

36. Storage of radioactive waste prior to processing

(1)Radioactive waste that is not suitable for storage for decay shall be stored in such a
manner that ensures the following:

(@) the storage of packages in specially designated areas or premises, or in specifically
constructed facilities;

(b) compliance with the acceptance criteria for waste storage;
(c) the control of packages on receipt;

(d) separate storage of different waste types (including mixed waste) in accordance with
the presence of pathogens, organic matter, toxic material or other potentially
hazardous materials;

(e) reliable labelling of packages;

(f) tracking of the current status of radioactive waste and the continued availability of
supporting documentation.

(2) Adequate radiation protection controls and physical security measures shall be provided
for storage of radioactive waste prior to processing.

(3) The storage period of unconditioned radioactive waste shall be limited to one year.

37. Storage of radioactive waste prior to disposal

(1) Treated and conditioned radioactive waste shall be stored separately from unconditioned
waste, inactive raw materials and materials and items to be used for maintenance.

(2)Radioactive waste packages shall be stored in an efficient manner that allows for saving
the available space.

(3)Radioactive waste storage locations shall be planned so as to minimize to the extent
possible the need for handling and transport.

(4)Conditioned radioactive waste shall be stored in a safe and secure manner after
processing, and prior to transfer to a disposal facility.

(5)The safety measures applied for storage of radioactive waste shall ensure that the stored
waste will remain adequately confined, that radiation from the stored waste is adequately
shielded and that the stored packages will not degrade during the storage period.

38. Safety objective and criteria

(1) Radioactive waste shall be disposed of in such a manner so as to ensure the protection
of the people and the environment both at present, as well as in the long term.

(2) The radiation safety requirements and the related safety criteria for the operational period
of a disposal facility shall be the same as those for a predisposal management facility.
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(3) Radioactive waste disposal facilities shall be sited, designed, constructed, operated and
closed so that protection after its closure is optimised, social and economic factors being
taken into account.

(4) Radioactive waste disposal facilities shall be so designed that the calculated dose or risk
to the representative person who might be exposed in the future as a result of possible
natural processes affecting the disposal facility does not exceed a dose constraint of 0.3
mSyv in a year or a risk constraint of the order of 10 per year.

(5) Inadvertent human intrusion in a disposal facility after its closure shall lead to an annual
dose of less than 1 mSv to those living around the site.

(6) If human intrusion is estimated to lead to a possible annual dose of more than 20 mSv to
those living around the site, then alternative options for waste disposal shall be
considered.

(7) If human intrusion is estimated to lead to annual doses in the range 1-20 mSy, then
reasonable efforts shall be made during the development of the facility to reduce the
probability of intrusion or to limit its consequences by means of optimization of the
facility’s design.

39. Assurance of compliance with the safety objective and criteria

(1) Radioactive waste disposal facilities shall be designed, located and developed so as to
provide a high level of assurance that radiological impacts in the period after closure will
be low, both in absolute terms and in comparison with the impacts expected from any
other available option for radioactive waste management.

(2) In order to locate a radioactive waste disposal facility, a host geological formation and/or
environment and site shall be identified that provide favourable conditions for the isolation
of the waste from the accessible biosphere and the preservation of the engineered barriers
over long term.

(3) The disposal facility shall be designed with account taken of the characteristics afforded
by the host geological formation and/or environment and site, so as to optimize protection
and safety.

(4) The disposal facility shall be developed in accordance with the assessed design so that
the assumed safety characteristics of both the engineered barriers and the natural barriers
are realized.

(5) Sound engineering design and technical features shall be adopted and sound principles
of management shall be applied throughout the development, operation and closure of a
disposal facility.

40. On-site handling of radioactive waste

(1) The authorised persons shall ensure the handling of radioactive waste on site under the
following conditions:

(a) in containers or with overpacks that are easily decontaminated;
(b) with adequate provision for occupational radiation protection;

(c) with appropriate labelling of the radioactive waste package and the vehicles used for
transferring the waste;
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(d) in accordance with the radiation protection programme for the facility and the
procedures for physical protection, safe transport and emergency planning at the
site.

(2)A survey for non-fixed surface contamination shall be conducted before handling any
radioactive waste package.

(3)The authorised persons shall establish procedures for managing situations of detecting
surface contamination on radioactive waste packages that shall include at least the
following provisions:

(a) the area around the suspect package shall be cordoned off;
(b) the Radiation Protection Officer (RPO) shall be notified;

(c) specific procedures shall be applied to identify the source of contamination and to
ensure that it is confined.

(4)The authorised persons shall also take measures for the prevention and limiting of
exposure associated with radioactive waste generated in normal operation that shall
include the following:

(a) provisions for the isolation of radioactive waste from site personnel and the public,
including access control.,

(b) provisions for radiation monitoring and visual inspection whenever radioactive waste
is handled or moved for placement into storage, retrieval or transport off the site;

(c) provisions for detection, collection and treatment of liquid spills;
(d) provisions for the decontamination of personnel and equipment;

(e) provisions for the handling of radioactive waste arising from decontamination
activities.

41. Management of Disused Radioactive Sources

(1) The authorised users of sealed radioactive sources shall review their radioactive sources’
inventory at least annually, in order to identify any sources that have become disused.
Disused radioactive sources shall be included in the inventory of radioactive waste.

(2) Disused radioactive sources shall be recorded and reported to the Authority as prescribed.

(3) The authorised users shall ensure the safe management of disused sealed radioactive
sources by considering the following options, in the following order:

(a) further authorized use by another authorized user;
(b) the return of the sources to their supplier;

(c) temporary storage on the same site;

(d) conditioning;

(e) Interim storage in a centralized storage facility;
(f) disposal in an authorized facility.

(4) Temporary storage of disused sealed radioactive sources on the same site where they
have been used shall be allowed under the following conditions:

(@) the authorised user continues to ensure the control of the sources in the same way
as when the sources were in use;
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(b) for a period of time not exceeding the necessary period for decay under the clearance
levels, in case of sources containing short-lived radionuclides;

(c) for a period of time not exceeding one year in case of sources containing long-lived
radionuclides.

(5) All disused sealed radioactive sources shall be conditioned, unless the half-life of the
contained radionuclides is short enough to enable their removal from regulatory control
within a reasonably short period of time.

(6) Disused sealed radioactive sources containing radionuclides with long half-lives shall be
conditioned in authorized facilities.

(7) Disused sealed radioactive sources shall not be removed from their original shielding
containers, and the containers shall not be physically modified.

(8) Disused sealed radioactive sources shall not be subjected to compaction, shredding or
incineration.

(9) Disused sealed radioactive sources with a potential for leakage shall be temporarily stored
in a dedicated area with appropriate ventilation and monitoring equipment for airborne
contamination and shall be tested for leakage every 6 months.

(10) In case of a leaking disused sealed radioactive source, its container shall be
decontaminated and overpacked.

42. Periodic safety reviews

The authorized person shall carry out periodic safety reviews, at intervals as guided by the
Authority and shall implement any safety upgrades required by the Authority following this
review. The results of the periodic safety review shall be reflected in the updated version
of the safety case for the facility.

43. Operation of Radioactive Waste Management Facilities

(1)Radioactive waste management facilities shall be operated in accordance with all relevant
regulations and with the conditions of the Operation License.

(2)All operations shall be based on documented procedures.

(3)All operations and activities important to safety shall be subject to documented limits,
conditions and controls, established.

(4)All operations and activities important to safety shall be carried out by trained, qualified
and competent personnel in radiation protection and safety.

(5)All safety related criteria and documented operating procedures shall be submitted to the
Authority for approval.

(6) The operating procedures referred to in the previous paragraph shall include a programme
of periodic maintenance, testing and inspection of systems that are essential to safe
operation, established.
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44. Operational limits and conditions

(1) The authorized person shall develop operational limits and conditions on the basis of the
following information:

(a) the design specifications and operating parameters and the results of commissioning
tests;

(b) the sensitivity of items important to safety and the consideration of scenarios
involving the failure of items, the occurrence of specific events or variations in
operating parameters;

(c) the accuracy and calibration of equipment for measuring safety related operating
parameters;

(d) the technical specifications of each item important to safety and the need to ensure
that such items will continue to function in the event of any specified fault occurring
Or recurring;

(e) the need for items important to safety to be available to ensure safety at all
operational states, including during maintenance;

(f) specification of the equipment that needs to be available to enable a full and proper
response to postulated initiating events or accident conditions;

(g) the minimum staffing levels with the required competences needed to operate the
radioactive waste management facility safely.

(2) The authorized person shall review and revise, as necessary, the operational limits and
conditions in any of the following situations:

(a)in the light of operating experience;
(b) following modifications made to the facility and/or to the type of radioactive waste;

(c) as part of the process of periodically reviewing the safety assessment, including as
part of periodic safety review for the facility;

(d) in case of relevant changes in legal or regulatory conditions.

(3) The modification of any operational limit or condition shall be subject to approval by the
Authority.

45. Waste Acceptance Criteria

(1) The authorized person of a radioactive waste management facility shall define in the
safety case its own waste acceptance criteria, taking into consideration the criteria
established for other steps within the waste management process while ensuring the safe
handling of waste packages and unpacked waste in conditions of normal operation and
anticipated operational occurrences.

(2) The waste acceptance criteria for a disposal facility shall ensure, in addition to the
provisions of (1) the fulfilment of the safety functions for the waste form and waste
packaging with regard to long term safety.

(3) In order to define the waste acceptance criteria for a disposal facility, the operator shall
conduct modelling and testing of the behaviour of the waste forms to ensure the physical
and chemical stability of the different waste packages and unpackaged waste under the
conditions expected in the disposal facility, and to ensure their adequate performance in
the event of anticipated operational occurrences or accidents.
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(4) The authorised persons shall ensure that the radioactive waste to be transferred to other
radioactive waste management facilities will meet the waste acceptance criteria
established by the operator of the facility at the subsequent step.

(5) The authorized person shall establish specific acceptance criteria and procedures for each
type of radioactive waste and package they will accept, and shall make them available to
the generators.

(6) The waste acceptance criteria shall specify the acceptable characteristics of waste
packages and unpackaged waste, including, as appropriate, the following:

(a) the requisite stable form and container resistance as regards the extent of radioactive
waste processing to be carried out;

(b) the maximum content of liquids;

(c) the requisite mechanical, chemical, structural, radiological and biological stability of
the waste form;

(d) activity limits (e.g. the maximum activity per package);
(e) the absence of a potential for criticality;

(f) the extent to which the radioactive waste should be non-pyrophoric, non-explosive
and non-reactive;

(g) the potential for generation of toxic gases;
(h) the limitation of heat generation.

(7) The waste acceptance criteria shall be submitted to the Authority for review, assessment
and approval as part of the safety case.

46. Control of conformity with waste acceptance criteria

(1) The authorized person shall establish procedures for the reception of radioactive waste
and shall contain provisions for safely managing the radioactive waste that fails to meet
the waste acceptance criteria.

(2) The authorized person shall establish the documentation to be provided by the generators,
as well as the relevant waste package records that shall be provided by the generators at
the radioactive waste delivery.

(3)Waste packages shall be inspected without compromising the integrity of the package
prior to transport and on receipt at radioactive waste management facility .

(4) The inspection referred to in (3) shall include verification of:
(a) the number of packages and their respective identification mark;
(b) the physical integrity of the packages;
(c) the surface contamination levels;
(d) the external dose rate from the packages;
(e) completeness of the documentation;
(f) the intended processing, storage or disposal of the radioactive waste.

(5) The information received from the generator and the data obtained as part of the control
of receipt shall be recorded and maintained by the operator.
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(6) The authorized person of a disposal facility shall develop, under its management system,
and implement a programme for quality assurance and quality control of waste packages,
which shall be approved by the Authority during the operation licensing stage.

47. Monitoring programs

(1) The authorized person shall establish and implement a monitoring programme prior to,
during the construction, operation. decommissioning and closure of the radioactive waste
management facility.

(2) The monitoring programme shall be designed to collect and update information necessary
to demonstrate compliance with the requirements of these Regulations in terms of the
safety objectives and criteria and the license conditions.

(3) The purposes of the monitoring programme shall include:
(a) obtaining information for subsequent assessments;
(b) assurance of operational safety;

(c) assurance that conditions at the facility for operation are consistent with the safety
assessment;

(d) confirmation that the end-state condition(s) of the site after the decommissioning of
a predisposal radioactive waste management facility has(-ve) been reached;

(e) confirmation that conditions are consistent with safety objectives after closure of a
disposal facility.

(4) Monitoring programmes of disposal facilities shall be designed and implemented so as to
complement the overall level of safety of the facility after its closure.

(5) In case of geological disposal facilities, plans for monitoring with the aim of providing
assurance of safety after closure shall be developed before the construction of the facility
in order to indicate the possible monitoring strategies. However, such plans shall remain
flexible and, if necessary, shall be revised and updated during the construction and
operation of the facility.

(6) In implementing the monitoring program, the operator shall ensure that:

(f) monitoring and measurements of parameters are performed as necessary for
verification of compliance with the requirements of these Regulations and the license
conditions;

(g) suitable equipment is provided and procedures for verification are implemented;

(h) the monitoring equipment is properly maintained, tested and calibrated at
appropriate intervals, with reference to standards traceable to relevant national or
international standards;

(i) records are maintained of the results of monitoring and verification of compliance, as
required by the Authority, including records of the tests and calibrations as prescribe
in point (c);

(j) the results of monitoring and verification of compliance are submitted to the
Authority, as required.
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48. Maintenance program

(1) The authorized person shall develop and implement a maintenance program, based on
the conclusions of the safety assessment, considering the following elements:

(@) analysis of maintenance requirements on the basis of previous experience or other
applicable data, such as manufacturers’ recommendations;

(b) work planning in relation to the availability of skilled personnel, tools and materials,
including spare parts;

(c) the monitoring programme for radiation protection and the overall facility safety;
(d) the potential for loss of confinement function;
(e) the impact on other operating facilities on the site, as appropriate.

(2) The maintenance programme and the associated working procedures and acceptance
criteria shall be developed and implemented by suitably qualified and experienced
operating personnel.

49. Emergency Preparedness and response arrangements

When developing emergency arrangements, as prescribed, the authorized person shall
consider at least the following events, as appropriate:

(a) failure of handling systems, such as severe crane failure or dropping of loads;

(b) loss of safety related process systems, such as systems for the supply of electricity,
process water, compressed air and ventilation;

(c) explosions, including those due to the buildup of gases generated by radiolysis;
(d) fires, which could damage items important to safety;
(e) external natural hazards, such as extreme weather conditions and earthquakes;

(f) vehicle crash, such as forklift trucks damaging shielding, safety equipment or
containers;

(g) criticality due to violation of storage arrangements;
(h) failure of safety systems, alarms and early warning systems;

(i) external human induced hazards, such as aircraft crash or sabotage and other
malicious acts.

50. Investigations and feedback of information on operating experience
(1) The authorized person shall conduct an investigation in any of the following events:

(a) a quantity or operating parameter relating to protection and safety exceeds an
investigation level or is outside the stipulated range of operating conditions; or

(b) any equipment failure, accident, error, mishap or other unusual event or condition
that has the potential for causing a quantity to exceed any relevant limit or operating
restriction.

(2) The authorized person shall conduct an investigation as soon as possible after an event
and shall prepare a written record of its causes, or suspected causes, including a
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verification or determination of any doses received or committed and recommendations
for preventing the recurrence of the event and the occurrence of similar events.

(3) The authorized person r shall communicate to the Authority and to any other relevant
authority, as appropriate, a written report of any formal investigation relating to events
as prescribed in paragraph (1), including exposures giving rise to doses exceeding a dose
limit.

(4)The authorized person shall ensure that information on both normal operation and
abnormal conditions that are significant for protection and safety is disseminated or made
available to the public and other relevant parties, as specified by the Authority.

(5)In regards to (4), the authorized person shall be required to submit to the Authority a
yearly operating experience report as specified by the Authority.

Part 5. DECOMMISSIONING OF PREDISPOSAL RADIOACTIVE WASTE MANAGEMENT
FACILITIES

51. Decommissioning of predisposal radioactive waste management facilities

(1) The authorized person shall select a decommissioning strategy as the basis for preparing
and maintaining the decommissioning plans (i.e. the initial decommissioning plan and the
final decommissioning plan) throughout the lifetime of the facility and shall be updated as
need be.

(2) The authorized person shall demonstrate that, under the strategy selected, the facility will
be maintained in a safe configuration at all times and will reach the specified
decommissioning end state, and that no undue burdens will be imposed on future
generations.

(3) The authorized person shall prepare and submit an initial decommissioning plan and its
updates for review by the regulatory body.

(4) The authorized person shall estimate the cost of decommissioning actions and providing
financial assurances and resources to cover the costs associated with safe
decommissioning, including the management of the resulting radioactive waste. The
estimated cost shall be reviewed periodically as determined by the Authority.

(5)If the decommissioned facility is to be released with restrictions on its future use, financial
assurances shall be such that financial resources are available for monitoring, surveillance
and control of the facility throughout the necessary time period.

(6)For sites with more than one facility, a site strategy for decommissioning shall be
developed to ensure that interdependences between the facilities are taken into account
in the planning for individual facilities that will lead to final decommissioning plans for each
facility (e.g. by means of release of parts of the site from regulatory control, if justified).

(7)The authorized person of all facilities including a predisposal radioactive waste
management facility shall develop, at the design stage of the facility, an initial plan for the
shutdown and decommissioning of the facility aiming to limit occupational exposures, the
generation of waste and the potential for accidents during decommissioning.

(8) The decommissioning plan shall be reviewed and updated by the operator at every stage
of the lifetime of the facility, during the periodic safety reviews, as well as for any
subsequent modification of the facility or the activity, if there is an incident or due to
ageing.
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(9) Each revision of the decommissioning plan shall be submitted to the Authority for review
and approval, under the licensing process.

(10) The decommissioning of the facility shall be carried out on the basis of the final
decommissioning plan, as approved by the Authority during the decommissioning
licensing process.

(11) The final decommissioning plan shall be supported by a safety assessment addressing
the planned decommissioning actions and incidents, including accidents that may occur
or situations that may arise during decommissioning.

(12) When decommissioning operations commence, the operator shall ensure that the
necessary administrative and managerial controls will remain in place or will be modified
in accordance with the new circumstances.

(13) The dismantling of radioactive waste processing and storage facilities shall commence
only after:

(a) radioactive waste and other potentially hazardous materials have been removed;
(b) the systems and components to be dismantled have been decontaminated.

(14) The staff to be involved in the decommissioning exercise shall be provided with the
required training and possess the requisite competence in radiation safety.

(15) The authorized person shall verify that end state criteria has been met by performing
a final survey.

(16) A final decommissioning report shall be prepared by the licensee to demonstrate that
the end state of the facility as specified in the approved final decommissioning plan has
been reached. This report shall be submitted to the regulatory body for review and
approval.

(17) If the approved decommissioning end state is release from regulatory control with
restrictions on the future use of the remaining structures, appropriate controls and
programmes for monitoring and surveillance shall be established and maintained for the
optimization of protection and safety, and protection of the environment. These controls
shall be subject to approval by the regulatory body. Responsibility for implementing and
maintaining these controls and programmes

(18) If radioactive waste is stored on the site after decommissioning has been completed,
a revised or new, separate authorization for the waste storage facility shall be sought from
the regulatory body. This authorization shall include requirements for the decommissioning
of the storage facility.

(19) In the case of the release of part of the site from regulatory control, a revised or new,
separate authorization for the remainder of the site remaining under regulatory control
shall be sought from the regulatory body, as appropriate.

(20) Inputs from the public shall be addressed before authorization for decommissioning is
terminated.

52. Existing facilities

(1) The operators of existing radioactive waste management facilities shall conduct a safety
review of the facility in order to verify compliance with these Regulations, as prescribed
in section 64, within six months from the date of entering of these Regulations into force.
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(2) The generators shall harmonize their radioactive waste management practices with these
Regulations within maximum six months from the date of entering of these Regulations
into force.

Appendix I

CLEARANCE

II.1Radioactive material within a notified practice or an authorized practice may be cleared without
further consideration provided that:

(a) The activity concentration of an individual radionuclide of artificial origin in solid form does
not exceed the relevant level given in Table 1; or

(b) The activity concentrations of radionuclides of natural origin do not exceed the relevant level
given in Table 2; or

(c) For radionuclides of natural origin in residues that might be recycled into construction
materials, or the disposal of which is liable to cause the contamination of drinking water
supplies, the activity concentration in the residues does not exceed specific values derived
so as to meet a dose criterion of 1 mSv in a year.

I1.2Depending on the physical or chemical form of the radioactive material, and its intended re-use
or disposal means, clearance may be granted by the Authority for specific situations, provided
that:

(a) in each and every reasonably foreseeable circumstance, the effective dose expected to be
incurred by an individual owing to the cleared material is of the order of 10 uSv or less in a
year; and

(b) the effective dose expected to be incurred by an individual for low probability scenarios does
not exceed 1 mSv in a year.

I1.3For clearance of radioactive material containing more than one radionuclide of artificial origin, on
the basis of the levels given in Table 1, the condition for clearance is that the sum of the activity
concentrations for individual radionuclides is less than the derived clearance level for the mixture
(Xm), determined as follows:

where

f(i) is the fraction of activity concentration of radionuclide i in the mixture,
X(i) is the applicable level for radionuclide i as given in Table 1,

and n is the number of radionuclides present.

I1.4For clearance of bulk quantities of material containing a mixture of radionuclides of natural origin
and radionuclides of artificial origin, the conditions given in paras II.1 (c) and II.3 both have to
be satisfied.
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TABLE 1.

LEVELS FOR CLEARANCE OF SOLID MATERIAL CONTAINING
RADIONUCLIDES OF ARTIFICIAL ORIGIN

Radionuclid Activity Radionuclid Activity Radionuclid Activity
e concentratio e concentratio e concentrati
n n on
(Ba/g) (Ba/g) (Ba/g)
H-3 100 Mn-56 10 * Sc-75 1
Be-7 10 Fe-52 10 * Br-82 1
C-14 1 Fe-55 1000 Rb-86 100
F-18 10 * Fe-59 1 Sr-85 1
Na-22 0.1 Co-55 10 * Sr-85m 100 *
Na-24 1* Co-56 0.1 Sr-87m 100 *
Si-31 1000 * Co-57 1 Sr-89 1000
P-32 1000 Co-58 1 Sr-90 1
P-33 1000 Co-58m 10000 * Sr-91 10 *
S-35 100 Co-60 0.1 Sr-92 10 *
Cl-36 1 Co-60m 1000 * Y-90 1000
Cl-38 10 * Co-61 100 * Y-91 100
K-42 100 Co-62m 10 * Y-91m 100 *
K-43 10* Ni-59 100 Y-92 100 *
Ca-45 100 Ni-63 100 Y-93 100 *
Ca-47 10 Ni-65 10 * Zr-93 10 *
Sc-46 0.1 Cu-64 100 * Zr-95 1
Sc-47 100 Zn-65 0.1 Zr-97 10 *
Sc-48 1 Zn-69 1000 * Nb-93m 10
V-48 1 Zn-69m 10 * Nb-94 0.1
Cr-51 100 Ga-72 10 * Nb-95 1
Mn-51 10 * Ge-71 10000 Nb-97 10 *
Mn-52 1 As-73 1000 Nb-98 10 *
Mn-52m 10 * As-74 10 * Mo-90 10 *
Mn-53 100 As-76 10 * Mo-93 10
Mn-54 0.1 As-77 1000 Mo-99 10
Am-242m 0.1 Cm-248 0.1 Cf-253 100
Am-243 0.1 Bk-249 100 Cf-254 1
Cm-242 10 Cf-246 1000 Es-253 100
Cm-243 1 Cf-248 1 Es-254 0.1
Cm-244 1 Cf-249 0.1 Es-254m 10
Cm-245 0.1 Cf-250 1 Fm-254 10000 *
Cm-246 0.1 Cf-251 0.1 Fm-255 100 *
Cm-247 0.1 Cf-252 1
Mo-101 10 * Sn-125 10 Cs-129 10
Tc-96 1 Sb-122 10 Cs-131 1000
Tc-96m 1000 * Sb-124 1 Cs-132 10
Tc-97 10 Sb-125 0.1 Cs-134 0.1
Tc-97m 100 Tc-123m 1 Cs-134m 1000 *
Tc-99 1 Tc-125m 1000 Cs-135 100
Tc-99m 100 * Tc-127 1000 Cs-136 1
Ru-97 10 Tc-127m 10 Cs-137 0.1
Ru-103 1 Tc-129 100 * Cs-138 10 *
Ru-105 10 * Tc-129m 10 Ba-131 10

32



Ru-106 0.1 Tc-131 100 * Ba-140 1
Rh-103m 10000 * Tc-131m 10 La-140 1

Rh- 105 100 Tc-132 1 Ce-139 1
Pd-103 1000 Tc-133 10 * Ce-141 100
Pd-109 100 Tc-133m 10 * Ce-143 10
Ag-105 1 Tc-134 10 * Ce-144 10
Ag-110m 0.1 1-123 100 Pr-142 100 *
Ag-111 100 I-125 100 Pr-143 1000
Cd-109 1 1-126 10 Nd-147 100
Cd-115 10 1-129 0.01 Nd-149 100 *
Cd-115m 100 1-130 10 * Pm-147 1000
In-111 10 I-131 10 Pm-149 1000
In-113m 100 * 1-132 10 * Sm-151 1000
In-114m 10 I-133 10 * Sm-153 100
In-115m 100 * 1-134 10 * Eu-152 0.1
Sn-113 1 1-135 10 * Eu-152m 100 *
Eu-154 0.1 Ir-192 1 Pa-230 10
Eu-155 1 Ir-194 100 * Pa-233 10
Gd-153 10 Pt-191 10 U-230 10
Gd-159 100 * Pt-193m 1000 U-231 100
Th-160 1 Pt-197 1000 * U-232 0.1
Dy-165 1000 * Pt-197m 100 * U-233 1
Dy-166 100 Au-198 10 U-236 10
Ho-166 100 Au-199 100 U-237 100
Er-169 1000 Hg-197 100 U-239 100 *
Er-171 100 * Hg-197m 100 U-240 100 *
Tm-170 100 Hg-203 10 Np-237 1
Tm-171 1000 Ti-200 10 Np-239 100
Yb-175 100 Ti-201 100 Np-240 10 *
Lu-177 100 Ti-202 10 Pu-234 100 *
Hf-181 1 Ti-204 1 Pu-235 100 *
Ta-182 0.1 Pb-203 10 Pu-236 1
W-181 10 Bi-206 1 Pu-237 100
W-185 1000 Bi-207 0.1 Pu-238 0.1
W-187 10 Pa-203 10 * Pu-239 0.1
Re-186 1000 Pa-205 10 * Pu-240 0.1
Re-188 100 * Pa-207 10 * Pu-241 0.1
0s-185 1 At-211 1000 Pu-242 0.1
0s-191 100 Ra-225 10 Pu-243 1000 *
0s-191m 1000 * Ra-227 100 Pu-244 0.1
0s-193 100 Th-226 1000 Am-241 0.1
Ir-190 1 Th-229 0.1 Am-242 100 *
Lu-177 100 Ti-202 10 Pu-234 100 *
Hf-181 1 Ti-204 1 Pu-235 100 *
Ta-182 0.1 Pb-203 10 Pu-236 1
W-181 10 Bi-206 1 Pu-237 100
W-185 1000 Bi-207 0.1 Pu-238 0.1
W-187 10 Pa-203 10 * Pu-239 0.1
Re-186 1000 Pa-205 10 * Pu-240 0.1
Re-188 100 * Pa-207 10 * Pu-241 0.1
0s-185 1 At-211 1000 Pu-242 0.1
0s-191 100 Ra-225 10 Pu-243 1000 *
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Os-191m 1000 * Ra-227 100 Pu-244 0.1
Os-193 100 Th-226 1000 Am-241 0.1
Ir-190 1 Th-229 0.1 Am-242 1000 *

*Half-life of less than 1 day.

TABLE 2. LEVELS FOR CLEARANCE OF MATERIAL CONTAINING RADIONUCLIDES OF
NATURAL ORIGIN

Radionuclide Activity concentration (Bq/g)
0K 10
Each radionuclide in the uranium decay chain 1

or
the thorium decay chain

TABLE 3: DISUSED SEALED RADIOACTIVE SOURCES (Ref GSG 1 Table III-1)

Example | Half Activities | Volume Example

in Life

Figure 1

i <100d | 100 MBq Small Y-90, Au-198 (brachytherapy)

ii <100d |5TBq Small Ir-192 (brachytherapy)

iii <15a <10 MBq | Small Co-60, H-3 (tritium targets), Kr-85

iv <15a <100 TBg | Small Co-60 (irradiators)

% <30 a <1 MBq Small Cs-137 (brachytherapy, moisture density
detectors)

Vi <30a <1PBq Small Cs 137 (irradiators), Sr-90 (thickness

gauges, radioisotope thermoelectric
generators (RTGs))

vii >30a <40 MBgq | Small, but may be | Pu, Am, Ra (Static Eliminators)
large numbers of
sources (up to
tens of thousands

viii >30a <10GBq Small, but may be | Am-241, Ra-226 (gauges)
large numbers of
sources (up to
tens of thousands
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Figure 1: Illustrative example of the application of the waste classification scheme. The

numbers refer to examples of disused sealed sources set out in Table 3 (Ref GSG 1 Figure III-1).
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