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TAEA SAFETY STANDARDS AND RELATED PUBLICATIONS

TAEA SAFETY STANDARDS

Under the terms of Article 11 of its Statute, the IAEA is authorized to establish or adopt
standards of safety for protection of health and minimization of danger to life and property, and
to provide for the application of these standards.

The publications by means of which the IAEA establishes standards are issued in the
IAEA Safety Standards Series. This series covers nuclear safety, radiation safety, transport
safety and waste safety. The publication categories in the series are Safety Fundamentals,
Safety Requirements and Safety Guides.

Information on the IAEA’s safety standards programme is available on the IAEA Internet
site
https://www.iaea.org/resources/safety-standards

The site provides the texts in English of published and draft safety standards. The texts
of safety standards issued in Arabic, Chinese, French, Russian and Spanish, the IAEA Safety
Glossary and a status report for safety standards under development are also available. For
further information, please contact the IAEA at: Vienna International Centre, PO Box 100,
1400 Vienna, Austria.

All users of IAEA safety standards are invited to inform the IAEA of experience in their
use (e.g. as a basis for national regulations, for safety reviews and for training courses) for the
purpose of ensuring that they continue to meet users’ needs. Information may be provided via
the IAEA Internet site or by post, as above, or by email to Official. Mail@iaea.org.

RELATED PUBLICATIONS

The IAEA provides for the application of the standards and, under the terms of Articles I11
and VIII.C of its Statute, makes available and fosters the exchange of information relating
to peaceful nuclear activities and serves as an intermediary among its Member States for this
purpose.

Reports on safety in nuclear activities are issued as Safety Reports, which provide
practical examples and detailed methods that can be used in support of the safety standards.

Other safety related IAEA publications are issued as Emergency Preparedness and
Response publications, Radiological Assessment Reports, the International Nuclear Safety
Group’s INSAG Reports, Technical Reports and TECDOCs. The IAEA also issues reports
on radiological accidents, training manuals and practical manuals, and other special safety
related publications.

Security related publications are issued in the IAEA Nuclear Security Series.

The TAEA Nuclear Energy Series comprises informational publications to encourage
and assist research on, and the development and practical application of, nuclear energy for
peaceful purposes. It includes reports and guides on the status of and advances in technology,
and on experience, good practices and practical examples in the areas of nuclear power, the
nuclear fuel cycle, radioactive waste management and decommissioning.

Documents

Document Sharing Hub

Full document details: IAEA SSG-57 2020


http://www.avadocuments.com/doc/iaea-ssg-57-2020
http://www.avadocuments.com/doc/iaea-ssg-57-2020

RADIATION SAFETY
IN WELL LOGGING

Documents

Document Sharing Hub

Full document details: IAEA SSG-57 2020


http://www.avadocuments.com/doc/iaea-ssg-57-2020
http://www.avadocuments.com/doc/iaea-ssg-57-2020

The following States are Members of the International Atomic Energy Agency:

AFGHANISTAN

ALBANIA

ALGERIA

ANGOLA

ANTIGUA AND BARBUDA

ARGENTINA

ARMENIA

AUSTRALIA

AUSTRIA

AZERBAIJAN

BAHAMAS

BAHRAIN

BANGLADESH

BARBADOS

BELARUS

BELGIUM

BELIZE

BENIN

BOLIVIA, PLURINATIONAL
STATE OF

BOSNIA AND HERZEGOVINA

BOTSWANA

BRAZIL

BRUNEI DARUSSALAM

BULGARIA

BURKINA FASO

BURUNDI

CAMBODIA

CAMEROON

CANADA

CENTRAL AFRICAN
REPUBLIC

CHAD

CHILE

CHINA

COLOMBIA

CONGO

COSTA RICA

COTE D’IVOIRE

CROATIA

CUBA

CYPRUS

CZECH REPUBLIC

DEMOCRATIC REPUBLIC
OF THE CONGO

DENMARK

DJIBOUTI

DOMINICA

DOMINICAN REPUBLIC

ECUADOR

EGYPT

EL SALVADOR

ERITREA

ESTONIA

ESWATINI

ETHIOPIA

FIJI

FINLAND

FRANCE

GABON

GEORGIA

GERMANY
GHANA
GREECE
GRENADA
GUATEMALA
GUYANA
HAITI

HOLY SEE
HONDURAS
HUNGARY
ICELAND
INDIA
INDONESIA
IRAN, ISLAMIC REPUBLIC OF

JORDAN
KAZAKHSTAN
KENYA
KOREA, REPUBLIC OF
KUWAIT
KYRGYZSTAN
LAO PEOPLE’S DEMOCRATIC
REPUBLIC
LATVIA
LEBANON
LESOTHO
LIBERIA
LIBYA
LIECHTENSTEIN
LITHUANIA
LUXEMBOURG
MADAGASCAR
MALAWI
MALAYSIA
MALI
MALTA
MARSHALL ISLANDS
MAURITANIA
MAURITIUS
MEXICO
MONACO
MONGOLIA
MONTENEGRO
MOROCCO
MOZAMBIQUE
MYANMAR
NAMIBIA
NEPAL
NETHERLANDS
NEW ZEALAND
NICARAGUA
NIGER
NIGERIA
NORTH MACEDONIA
NORWAY
OMAN

PAKISTAN

PALAU

PANAMA

PAPUA NEW GUINEA

PARAGUAY

PERU

PHILIPPINES

POLAND

PORTUGAL

QATAR

REPUBLIC OF MOLDOVA

ROMANIA

RUSSIAN FEDERATION

RWANDA

SAINT LUCIA

SAINT VINCENT AND
THE GRENADINES

SAN MARINO

SAUDI ARABIA

SENEGAL

SERBIA

SEYCHELLES

SIERRA LEONE

SINGAPORE

SLOVAKIA

SLOVENIA

SOUTH AFRICA

SPAIN

SRI LANKA

SUDAN

SWEDEN

SWITZERLAND

SYRIAN ARAB REPUBLIC

TAJIKISTAN

THAILAND

TOGO

TRINIDAD AND TOBAGO

TUNISIA

TURKEY

TURKMENISTAN

UGANDA

UKRAINE

UNITED ARAB EMIRATES

UNITED KINGDOM OF
GREAT BRITAIN AND
NORTHERN IRELAND

UNITED REPUBLIC
OF TANZANIA

UNITED STATES OF AMERICA

URUGUAY

UZBEKISTAN

VANUATU

VENEZUELA, BOLIVARIAN
REPUBLIC OF

VIET NAM

YEMEN

ZAMBIA

ZIMBABWE

The Agency’s Statute was approved on 23 October 1956 by the Conference on the Statute of the
IAEA held at United Nations Headquarters, New York; it entered into force on 29 July 1957.
The Headquarters of the Agency are situated in Vienna. Its principal objective is “to accelerate and enlarge
the contribution of atomic energy to peace, health and prosperity throughout the world”.
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FOREWORD

The TAEA’s Statute authorizes the Agency to “establish or adopt...
standards of safety for protection of health and minimization of danger to life and
property” — standards that the IAEA must use in its own operations, and which
States can apply by means of their regulatory provisions for nuclear and radiation
safety. The TAEA does this in consultation with the competent organs of the
United Nations and with the specialized agencies concerned. A comprehensive
set of high quality standards under regular review is a key element of a stable and
sustainable global safety regime, as is the IAEA’s assistance in their application.

The TAEA commenced its safety standards programme in 1958. The
emphasis placed on quality, fitness for purpose and continuous improvement
has led to the widespread use of the IAEA standards throughout the world. The
Safety Standards Series now includes unified Fundamental Safety Principles,
which represent an international consensus on what must constitute a high
level of protection and safety. With the strong support of the Commission on
Safety Standards, the IAEA is working to promote the global acceptance and use
of its standards.

Standards are only effective if they are properly applied in practice.
The TAEA’s safety services encompass design, siting and engineering safety,
operational safety, radiation safety, safe transport of radioactive material and
safe management of radioactive waste, as well as governmental organization,
regulatory matters and safety culture in organizations. These safety services assist
Member States in the application of the standards and enable valuable experience
and insights to be shared.

Regulating safety is a national responsibility, and many States have
decided to adopt the IAEA’s standards for use in their national regulations. For
parties to the various international safety conventions, IAEA standards provide
a consistent, reliable means of ensuring the effective fulfilment of obligations
under the conventions. The standards are also applied by regulatory bodies and
operators around the world to enhance safety in nuclear power generation and in
nuclear applications in medicine, industry, agriculture and research.

Safety is not an end in itself but a prerequisite for the purpose of the
protection of people in all States and of the environment — now and in the
future. The risks associated with ionizing radiation must be assessed and
controlled without unduly limiting the contribution of nuclear energy to equitable
and sustainable development. Governments, regulatory bodies and operators
everywhere must ensure that nuclear material and radiation sources are used
beneficially, safely and ethically. The IAEA safety standards are designed to
facilitate this, and I encourage all Member States to make use of them.
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THE TAEA SAFETY STANDARDS

BACKGROUND

Radioactivity is a natural phenomenon and natural sources of radiation are
features of the environment. Radiation and radioactive substances have many
beneficial applications, ranging from power generation to uses in medicine,
industry and agriculture. The radiation risks to workers and the public and to the
environment that may arise from these applications have to be assessed and, if
necessary, controlled.

Activities such as the medical uses of radiation, the operation of nuclear
installations, the production, transport and use of radioactive material, and the
management of radioactive waste must therefore be subject to standards of safety.

Regulating safety is a national responsibility. However, radiation risks may
transcend national borders, and international cooperation serves to promote and
enhance safety globally by exchanging experience and by improving capabilities
to control hazards, to prevent accidents, to respond to emergencies and to mitigate
any harmful consequences.

States have an obligation of diligence and duty of care, and are expected to
fulfil their national and international undertakings and obligations.

International safety standards provide support for States in meeting their
obligations under general principles of international law, such as those relating to
environmental protection. International safety standards also promote and assure
confidence in safety and facilitate international commerce and trade.

A global nuclear safety regime is in place and is being continuously
improved. TAEA safety standards, which support the implementation of
binding international instruments and national safety infrastructures, are
a cornerstone of this global regime. The TAEA safety standards constitute
a useful tool for contracting parties to assess their performance under these
international conventions.

THE TAEA SAFETY STANDARDS

The status of the IAEA safety standards derives from the IAEA’s Statute,
which authorizes the IAEA to establish or adopt, in consultation and, where
appropriate, in collaboration with the competent organs of the United Nations
and with the specialized agencies concerned, standards of safety for protection
of health and minimization of danger to life and property, and to provide for
their application.
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With a view to ensuring the protection of people and the environment
from harmful effects of ionizing radiation, the IAEA safety standards establish
fundamental safety principles, requirements and measures to control the radiation
exposure of people and the release of radioactive material to the environment, to
restrict the likelihood of events that might lead to a loss of control over a nuclear
reactor core, nuclear chain reaction, radioactive source or any other source of
radiation, and to mitigate the consequences of such events if they were to occur.
The standards apply to facilities and activities that give rise to radiation risks,
including nuclear installations, the use of radiation and radioactive sources, the
transport of radioactive material and the management of radioactive waste.

Safety measures and security measures' have in common the aim of
protecting human life and health and the environment. Safety measures and
security measures must be designed and implemented in an integrated manner
so that security measures do not compromise safety and safety measures do not
compromise security.

The TAEA safety standards reflect an international consensus on what
constitutes a high level of safety for protecting people and the environment
from harmful effects of ionizing radiation. They are issued in the IAEA Safety
Standards Series, which has three categories (see Fig. 1).

Safety Fundamentals
Safety Fundamentals present the fundamental safety objective and principles
of protection and safety, and provide the basis for the safety requirements.

Safety Requirements

An integrated and consistent set of Safety Requirements establishes
the requirements that must be met to ensure the protection of people and the
environment, both now and in the future. The requirements are governed by the
objective and principles of the Safety Fundamentals. If the requirements are not
met, measures must be taken to reach or restore the required level of safety. The
format and style of the requirements facilitate their use for the establishment, in a
harmonized manner, of a national regulatory framework. Requirements, including
numbered ‘overarching’ requirements, are expressed as ‘shall’ statements. Many
requirements are not addressed to a specific party, the implication being that the
appropriate parties are responsible for fulfilling them.

Safety Guides
Safety Guides provide recommendations and guidance on how to comply
with the safety requirements, indicating an international consensus that it

' See also publications issued in the IAEA Nuclear Security Series.
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Safety Fundamentals

Fundamental Safety Principles
[

General Safety Requirements

Specific Safety Requirements

Part 1. Governmental, Legal and
Regulatory Framework for Safety

1. Site Evaluation for
Nuclear Installations

Part 2. Leadership and Management
for Safety

Part 3. Radiation Protection and
Safety of Radiation Sources

2. Safety of Nuclear Power Plants

2/1 Design
2/2 Commissioning and Operation

Part 4. Safety Assessment for
Facilities and Activities

3. Safety of Research Reactors

Part 5. Predisposal Management
of Radioactive Waste

4. Safety of Nuclear Fuel
Cycle Facilities

Part 6. Decommissioning and
Termination of Activities

5. Safety of Radioactive Waste
Disposal Facilities

Part 7. Emergency Preparedness
and Response

6. Safe Transport of
Radioactive Material

|
Collection of Safety Guides

FIG. 1. The long term structure of the IAEA Safety Standards Series.

is necessary to take the measures recommended (or equivalent alternative
measures). The Safety Guides present international good practices, and
increasingly they reflect best practices, to help users striving to achieve high
levels of safety. The recommendations provided in Safety Guides are expressed
as ‘should’ statements.

APPLICATION OF THE TAEA SAFETY STANDARDS

The principal users of safety standards in ITAEA Member States are
regulatory bodies and other relevant national authorities. The TAEA safety
standards are also used by co-sponsoring organizations and by many organizations
that design, construct and operate nuclear facilities, as well as organizations
involved in the use of radiation and radioactive sources.

The TAEA safety standards are applicable, as relevant, throughout the entire
lifetime of all facilities and activities — existing and new — utilized for peaceful
purposes and to protective actions to reduce existing radiation risks. They can be
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used by States as a reference for their national regulations in respect of facilities
and activities.

The TAEA’s Statute makes the safety standards binding on the IAEA
in relation to its own operations and also on States in relation to IAEA
assisted operations.

The IAEA safety standards also form the basis for the IAEA’s safety review
services, and they are used by the IAEA in support of competence building,
including the development of educational curricula and training courses.

International conventions contain requirements similar to those in the [AEA
safety standards and make them binding on contracting parties. The TAEA safety
standards, supplemented by international conventions, industry standards and
detailed national requirements, establish a consistent basis for protecting people
and the environment. There will also be some special aspects of safety that
need to be assessed at the national level. For example, many of the IAEA safety
standards, in particular those addressing aspects of safety in planning or design,
are intended to apply primarily to new facilities and activities. The requirements
established in the IAEA safety standards might not be fully met at some existing
facilities that were built to earlier standards. The way in which IAEA safety
standards are to be applied to such facilities is a decision for individual States.

The scientific considerations underlying the IAEA safety standards provide
an objective basis for decisions concerning safety; however, decision makers
must also make informed judgements and must determine how best to balance
the benefits of an action or an activity against the associated radiation risks and
any other detrimental impacts to which it gives rise.

DEVELOPMENT PROCESS FOR THE TAEA SAFETY STANDARDS

The preparation and review of the safety standards involves the IAEA
Secretariat and five safety standards committees, for emergency preparedness
and response (EPReSC) (as of 2016), nuclear safety (NUSSC), radiation safety
(RASSC), the safety of radioactive waste (WASSC) and the safe transport of
radioactive material (TRANSSC), and a Commission on Safety Standards (CSS)
which oversees the IAEA safety standards programme (see Fig. 2).

All JAEA Member States may nominate experts for the safety standards
committees and may provide comments on draft standards. The membership of
the Commission on Safety Standards is appointed by the Director General and
includes senior governmental officials having responsibility for establishing
national standards.

A management system has been established for the processes of planning,
developing, reviewing, revising and establishing the IAEA safety standards.
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QOutline and work plan
prepared by the Secretariat;
review by the safety standards
committees and the CSS

!

Secretariat and
consultants:
drafting of new or revision
of existing safety standard

=]

Review by Draft
S m—
safety standards Member States
committee(s) <

Comments
Final draft ‘ f

Endorsement
by the CSS

FIG. 2. The process for developing a new safety standard or revising an existing standard.

It articulates the mandate of the IAEA, the vision for the future application of
the safety standards, policies and strategies, and corresponding functions and
responsibilities.

INTERACTION WITH OTHER INTERNATIONAL ORGANIZATIONS

The findings of the United Nations Scientific Committee on the Effects
of Atomic Radiation (UNSCEAR) and the recommendations of international
expert bodies, notably the International Commission on Radiological Protection
(ICRP), are taken into account in developing the IAEA safety standards. Some
safety standards are developed in cooperation with other bodies in the United
Nations system or other specialized agencies, including the Food and Agriculture
Organization of the United Nations, the United Nations Environment Programme,
the International Labour Organization, the OECD Nuclear Energy Agency, the
Pan American Health Organization and the World Health Organization.
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INTERPRETATION OF THE TEXT

Safety related terms are to be understood as defined in the IAEA Safety
Glossary (see http://www-ns.iaea.org/standards/safety-glossary.htm). Otherwise,
words are used with the spellings and meanings assigned to them in the latest
edition of The Concise Oxford Dictionary. For Safety Guides, the English version
of the text is the authoritative version.

The background and context of each standard in the IAEA Safety
Standards Series and its objective, scope and structure are explained in Section 1,
Introduction, of each publication.

Material for which there is no appropriate place in the body text
(e.g. material that is subsidiary to or separate from the body text, is included
in support of statements in the body text, or describes methods of calculation,
procedures or limits and conditions) may be presented in appendices or annexes.

An appendix, if included, is considered to form an integral part of the
safety standard. Material in an appendix has the same status as the body text,
and the IAEA assumes authorship of it. Annexes and footnotes to the main text,
if included, are used to provide practical examples or additional information or
explanation. Annexes and footnotes are not integral parts of the main text. Annex
material published by the IAEA is not necessarily issued under its authorship;
material under other authorship may be presented in annexes to the safety
standards. Extraneous material presented in annexes is excerpted and adapted as
necessary to be generally useful.
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1. INTRODUCTION

BACKGROUND

1.1. As stated in IAEA Safety Standards Series No. SF-1, Fundamental Safety
Principles [1]: “The fundamental safety objective is to protect people and the
environment from harmful effects of ionizing radiation.” Paragraph 2.1 of
SF-1 [1] states:

“This fundamental safety objective of protecting people — individually
and collectively — and the environment has to be achieved without unduly
limiting the operation of facilities or the conduct of activities that give rise
to radiation risks.”

1.2. Paragraph 2.2 of SF-1 [1] states:

“The fundamental safety objective applies for all facilities and activities,
and for all stages over the lifetime of a facility or radiation source, including
planning, siting, design, manufacturing, construction, commissioning
and operation, as well as decommissioning and closure. This includes
the associated transport of radioactive material and management of
radioactive waste.”

1.3. Mining, ground engineering and water industries and oil and gas exploration
and production (conventional and unconventional (e.g. fracking)) make
extensive use of radioactive sources, and in some cases radiation generators,
for characterizing and evaluating geological formations and borehole and well
constructions. The term ‘well logging’ is used in this Safety Guide to include all
such practices.

1.4. Well logging work can be performed with a device (often referred to as a
‘logging tool”) containing one or more sealed radioactive gamma and/or neutron
sources or a neutron generator. The location for well logging work will normally
be at the premises of a client company (e.g. at a mine, or at an offshore oil and
gas exploration platform). There are many thousands of radioactive sources and
radiation generators used in well logging around the world [2].

1.5. TAEA Safety Standards Series No. RS-G-1.9, Categorization of Radioactive
Sources [3] provides a relative ranking of radioactive sources in terms of their
potential to cause severe deterministic effects (i.e. how ‘dangerous’ they could
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be if misused). The categorization is composed of five categories, with Category 1,
2 and 3 sources being the most hazardous. Well logging sources generally fall
into Categories 3 and 4; however, the aggregation of sources at a particular well
logging site might fall into Category 2.

1.6. This Safety Guide is one of a number of Safety Guides on topics related to
safety in industrial uses of ionizing radiation, for example radiation generators
and sealed sources, industrial radiography, industrial irradiators and nuclear
gauges (see Refs [4-7]).

1.7. Unless otherwise stated, terms are used with the meanings ascribed to them
in the IAEA Safety Glossary [8].

1.8. It is assumed in this Safety Guide that an effective governmental, legal
and regulatory infrastructure for radiation safety that covers the practice of well
logging with radiation sources is in place (see Section 2). In the case that well
logging activities are to be conducted in a State in which regulations on radiation
protection are not yet in place or do not meet the relevant international standards,
the recommendations in this Safety Guide will provide general guidance on
ensuring radiation safety in well logging.

OBJECTIVE

1.9. The objective of this Safety Guide is to provide recommendations on how to
meet the relevant requirements of IAEA Safety Standards Series No. GSR Part 3,
Radiation Protection and Safety of Radiation Sources: International Basic
Safety Standards [9], with regard to the use of radioactive sources and radiation
generators in well logging.

1.10. The guidance in this publication is aimed primarily at operating organizations
that are authorized to undertake well logging with radiation sources, as well as
their employees and radiation protection officers. The guidance will also be of
interest to regulatory bodies and to designers, manufacturers, suppliers, and
maintenance and servicing organizations of well logging equipment that contains
radiation sources.
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SCOPE

1.11. This Safety Guide provides recommendations on the use of radioactive
sources and radiation generators in well logging, including in the manufacture,
calibration and maintenance of well logging tools. It provides recommendations
on radiation protection and safety for the storage, use and transport of such
radiation sources.

1.12. This Safety Guide is concerned with radiation safety issues and does not
address non-radiation related risks associated with well logging.

1.13. This Safety Guide also provides information on the need for appropriate
nuclear security measures and provides recommendations on their interface with
safety measures, but does not provide specific guidance on aspects of nuclear
security. Additional guidance on nuclear security can be found in the IAEA
Nuclear Security Series.

1.14. Radiation protection and safety with respect to radionuclides of natural origin
and for the use of radiotracers in the mining and petroleum industries are outside
the scope of this Safety Guide. Recommendations on protection and safety with
respect to radionuclides of natural origin are provided in IAEA Safety Standards
Series No. WS-G-1.2, Management of Radioactive Waste from the Mining and
Milling of Ores [10]. Radiotracer techniques are addressed in Ref. [11].

STRUCTURE

1.15. The various duties and responsibilities of organizations and individuals
are described in Section 2. Recommendations on the preparation of a safety
assessment and on the radiation protection programme are provided in Sections 3
and 4, respectively. Recommendations on training and qualification of personnel
are provided in Section 5. Sections 6 and 7 provide recommendations on individual
monitoring of workers and workplace monitoring, respectively. Section 8 provides
recommendations on the control of gamma and neutron sources. Section 9
describes security considerations for gamma and neutron sources. Sections 10
and 11 provide recommendations on the safe use of neutron and gamma sources
in well logging facilities' and on a site, and Section 12 provides recommendations

! In this Safety Guide, well logging facilities include any area in which well logging
equipment is kept or used.
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on the safe transport of radioactive sources. Preparedness for and response to
emergencies involving well logging sources is described in Section 13.

1.16. An overview of well logging sources and equipment is provided in Annex I.
The elements of a safety assessment for well logging are given in Annex II.
Annex III provides information relating to the safety of neutron generators and
Annex IV provides information on radiation shielding for gamma and neutron
radiation. Annex V provides a suggested structure for local rules for well logging.
Annex VI provides illustrative examples of typical incidents that occurred with
well logging sources, including a description of the successful recovery of a
source stuck down a well.

2. DUTIES AND RESPONSIBILITIES

GENERAL

2.1. TAEA Safety Standards Series No. GSR Part 1 (Rev. 1), Governmental,
Legal and Regulatory Framework for Safety [12] establishes requirements for
the governmental, legal and regulatory infrastructure for safety of facilities and
activities, including those associated with well logging with radiation sources,
and attributes duties and responsibilities to all relevant parties. GSR Part 3 [9]
provides the general framework for these duties and responsibilities, and this
section provides further guidance in the context of well logging using radioactive
sources and radiation generators.

THE GOVERNMENT AND THE REGULATORY BODY
2.2. Paragraph 2.15 of GSR Part 3 [9] states:
“The government shall establish legislation that, among other things:

(a) Provides the statutory basis for requirements for protection and safety
for all exposure situations;

(b) Specifies that the prime responsibility for protection and safety rests
with the person or organization responsible for facilities and activities
that give rise to radiation risks;

(c) Specifies the scope of its applicability;
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(d) Establishes and provides for maintaining an independent regulatory
body with clearly specified functions and responsibilities for the
regulation of protection and safety;

(e) Provides for coordination between authorities with responsibilities
relevant to protection and safety for all exposure situations.”

A sound legal and governmental infrastructure, including a national regulatory
body with well defined responsibilities and functions, is vital for the achievement
and maintenance of a high level of safety in the use of radiation sources
in well logging.

2.3. Paragraph 2.16 of GSR Part 3 [9] states:

“The government shall ensure that the regulatory body is effectively
independent, in making decisions relating to protection and safety, of persons
and organizations using or promoting the use of radiation and radioactive
material, so that it is free from any undue influence by interested parties
and from any conflicts of interest; and shall ensure that it has functional
separation from entities having responsibilities or interests that could unduly
influence its decision making.”

The regulatory body should have no stake in the development and utilization of
the technology that it is regulating.

2.4. Paragraph 2.17 of GSR Part 3 [9] states that: “The government shall
ensure that the regulatory body has the legal authority, competence and resources
necessary to fulfil its statutory functions and responsibilities.”

2.5. Requirement 3 of GSR Part 3 [9] states that: “The regulatory body shall
establish or adopt regulations and guides for protection and safety and shall
establish a system to ensure their implementation.” Many States have decided
to adopt the IAEA’s standards for use in their national regulations.

2.6. Paragraph 2.30 of GSR Part 3 [9] states:

“The regulatory body shall establish a regulatory system for protection and
safety that includes [see Ref. 12]:

(a) Notification and authorization;
(b) Review and assessment of facilities and activities;
(c) Inspection of facilities and activities;
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(d) Enforcement of regulatory requirements;

(e) The regulatory functions relevant to emergency exposure situations
and existing exposure situations;

(f)  Provision of information to, and consultation with, parties affected
by its decisions and, as appropriate, the public and other interested
parties.”

2.7. Paragraph 2.31 of GSR Part 3 [9] states:

“The regulatory body shall adopt a graded approach to the implementation
of the system of protection and safety, such that the application of regulatory
requirements is commensurate with the radiation risks associated with the
exposure situation.”

The graded approach should ensure that the application of regulatory resources is
optimized while effectively verifying regulatory compliance.

2.8. Paragraph 2.32 of GSR Part 3 [9] states that: “The regulatory body shall
ensure the application of the requirements for education, training, qualification
and competence in protection and safety of all persons engaged in activities
relevant to protection and safety.”

2.9. Paragraph 2.34 of GSR Part 3 [9] states:

“The regulatory body, in conjunction with other relevant authorities, shall
specify requirements for acceptance and for performance, by regulation or by
the application of published standards, for any manufactured or constructed
source, device, equipment or facility that, when in use, has implications for
protection and safety.”

2.10. Paragraph 2.35 of GSR Part 3 [9] states (footnote omitted):

“The regulatory body shall make provision for establishing, maintaining
and retrieving adequate records relating to facilities and activities. These
records shall include:

— Registers of sealed sources and radiation generators;

— Records of doses from occupational exposure;

— Records relating to the safety of facilities and activities;

— Records that might be necessary for the shutdown and decommissioning
or closure of facilities;
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— Records of events, including non-routine releases of radioactive
material to the environment;
— Inventories of radioactive waste...”

Records relating to the safety of well logging facilities and activities should
include inventories of sources in use and of disused sources.

2.11. Theregulatory body should also make provision for establishing, maintaining
and retrieving adequate records of the following:

— The transport of radioactive sources;

— The location of radioactive sources;

— Incidents involving radiation sources, such as loss of radioactive sources,
damage to radioactive sources and theft of radioactive sources or radiation
generators.

2.12. The regulatory body should perform inspection activities relating to the
use of well logging devices containing radiation sources [13]. Inspections should
review a range of issues relating to the safe use of such devices, and should
include the following:

(a) Review of compliance with the conditions of the authorization to possess
and use radiation sources for well logging: for example, checking that the
inventory includes all the authorized radiation sources and devices, and that
well logging devices are used only for authorized purposes at authorized
locations. If any authorized source is missing or if any source is found to be
not properly authorized, the matter should be investigated and appropriate
actions implemented (an immediate search should be performed for missing
sources, and any unauthorized sources should be brought under regulatory
control).

(b) Confirmation that radiation sources and well logging devices meet the
acceptance criteria and performance criteria established by the regulatory
body.

(c) Measurement of the radiation levels around the well logging devices and
estimation of the doses to workers and members of the public.

(d) Review of the records of workplace monitoring and individual monitoring.

(e) Observing the use of well logging devices, including procedures for safe
handling of radiation sources.

(f) Review of control measures, such as the conduct of periodic source
inventory checks, controls to ensure that sources are only used by authorized
individuals, the use of appropriate engineered controls, the storage of
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radiation sources (including disused sources) and emergency plans and
procedures.

(g) Review of compliance with regulatory requirements for transport of
radioactive material (see Section 12).

(h) On-site inspections at client facilities where well logging devices are
being used, and observing the operations involving the well logging tools,
including procedures for safe use and the arrangements for the safety and
security of each source.

2.13. Paragraph 2.38 of GSR Part 3 [9] states that: “The regulatory body shall
establish, implement, assess and strive to continually improve a management
system that is aligned with the goals of the regulatory body and that contributes to
the achievement of those goals.”

2.14. Requirement 19 of GSR Part 3 [9] states:

“The government or the regulatory body shall establish and enforce
requirements to ensure that protection and safety is optimized, and
the regulatory body shall enforce compliance with dose limits for
occupational exposure.”

2.15. Paragraph 3.69 of GSR Part 3 [9] states that: “The government or the
regulatory body shall establish the responsibilities of employers, registrants and
licensees with regard to application of the requirements for occupational exposure
in planned exposure situations.”

2.16. In accordance with para. 3.72 of GSR Part 3 [9], before authorization of
a well logging facility or activity, the regulatory body is required to review the
design criteria and design features relating to the exposure and potential exposure
of workers in all operational states and in accident conditions. Only well logging
tools that meet the design standards stipulated by the regulatory body should be
permitted to be used. Individual monitoring, including estimation of neutron dose
and gamma dose, as appropriate, should be mandatory for well logging workers.
In addition, the regulatory body should verify that the operating organization
complies with workplace monitoring requirements (see paras 3.96-3.98 of
GSR Part 3 [9]) for all well logging facilities and activities.

2.17. The regulatory body should establish requirements concerning the use of
well logging devices at client facilities. The use of well logging devices at client
facilities should be specifically authorized, for example through licence conditions.
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2.18. The regulatory body should require the operating organization to conduct
periodic checks on the inventory of radioactive sources that it possesses and to
provide information, as appropriate, to the regulatory body for inclusion in a
national register of radioactive sources, in accordance with the recommendations
provided in IAEA Safety Standards Series No. SSG-19, National Strategy
for Regaining Control over Orphan Sources and Improving Control over
Vulnerable Sources [14].

2.19. The regulatory body should ensure that arrangements are put in place for
the safety and security of radioactive sources, including financial provisions,
where appropriate, for the disposal of radioactive sources once they have
become disused. Specifically, the regulatory body should attach conditions to
authorizations that require the operating organization to make arrangements for
the safe and secure management of disused sources, including, where applicable,
agreements regarding the return of disused sources to the supplier, in accordance
with the Code of Conduct on the Safety and Security of Radioactive Sources [15].

Communication and reporting mechanisms
2.20. Paragraph 2.33 of GSR Part 3 [9] states:

“The regulatory body shall ensure that mechanisms are in place for the
timely dissemination of information to relevant parties, such as suppliers
of and users of sources, on lessons learned for protection and safety from
regulatory experience and operating experience, and from incidents and
accidents and the related findings. The mechanisms established shall,
as appropriate, be used to provide relevant information to other relevant
organizations at the national and international level.”

In many States, the regulatory body periodically communicates with relevant
parties, such as suppliers of and users of sources, through newsletters that
provide information on topics such as safe work practices and details of incidents
involving radiation sources that have occurred in the State or elsewhere so that
lessons learned can be implemented to improve protection and safety.

2.21. Paragraph 2.36 of GSR Part 3 [9] states that: “The regulatory body shall
establish mechanisms for communication and discussion that involve professional
and constructive interactions with relevant parties for all protection and safety
related issues.”
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THE OPERATING ORGANIZATION

2.22. The operating organization responsible for well logging facilities and
activities has the prime responsibility for safety (see Requirements 4 and 9 of
GSR Part 3 [9]). The operating organization is required to ensure that protection
and safety is optimized (Requirement 11 of GSR Part 3 [9]). For well logging, the
operating organization is normally the well logging company, i.e. the company
that employs workers (or contracts self-employed workers) to undertake well
logging activities involving radioactive sources and/or radiation generators. The
manufacturers and suppliers of well logging equipment that contains radiation
sources are also operating organizations with their own responsibilities for
protection and safety.

2.23. The operating organization is required to demonstrate commitment to
protection and safety at the highest levels (para. 2.47 of GSR Part 3 [9]).

2.24. The operating organization is required to submit an application to the
regulatory body for authorization to operate a facility or conduct an activity
involving radiation sources for well logging (Requirement 7 of GSR Part 3 [9]).
Consequently, for an authorized well logging facility or well logging activity, the
operating organization is normally also the registrant or licensee as defined in
GSR Part 3 [9].

2.25. As stated in para. 2.42 of GSR Part 3 [9], the operating organization:

“shall establish and implement a protection and safety programme that is
appropriate for the exposure situation. The protection and safety programme:

(a) Shall adopt objectives for protection and safety in accordance with the
requirements of [GSR Part 3];

(b) Shall apply measures for protection and safety that are commensurate
with the radiation risks associated with the exposure situation and
that are adequate to ensure compliance with the requirements of
[GSR Part 3].”

2.26. The well logging company should have a source storage facility at its
main base and on-site storage facilities, as necessary, which comply with
regulatory requirements.

2.27. As stated in para. 2.43 of GSR Part 3 [9], the operating organization:
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“shall ensure that, in the implementation of the protection and
safety programme:

(a) The measures and resources that are necessary for achieving the
objectives for protection and safety have been determined and are
duly provided;

(b) The programme is periodically reviewed to assess its effectiveness
and its continued fitness for purpose;

(c) Any failures or shortcomings in protection and safety are identified
and corrected, and steps are taken to prevent their recurrence;

(d) Arrangements are made to consult with interested parties;

(e) Appropriate records are maintained.”

Recommendations on establishing a radiation protection programme for well
logging are given in Section 4 of this Safety Guide.

2.28. Paragraph 2.44 of GSR Part 3 [9] states:

“The relevant principal parties and other parties having specified
responsibilities in relation to protection and safety shall ensure that all
personnel engaged in activities relevant to protection and safety have
appropriate education, training and qualification so that they understand their
responsibilities and can perform their duties competently, with appropriate
judgement and in accordance with procedures.”

Recommendations on the training and qualification of persons undertaking well
logging with radiation sources are given in Section 5 of this Safety Guide.

2.29. The operating organization is required to allow access by authorized
representatives of the regulatory body to conduct inspections of its well logging
facilities and activities and of its protection and safety records, and is required to
cooperate in the conduct of inspections (para. 2.45 of GSR Part 3 [9]).

2.30. The operating organization is required to ensure that qualified experts (see
paras 2.43-2.47) are identified and consulted as necessary on the proper observance
of the requirements established in GSR Part 3 (para. 2.46 of GSR Part 3 [9]).

2.31. The operating organization is required to ensure that protection and safety
is effectively integrated into its overall management system (Requirement 5 of
GSR Part 3 [9]).

11
Documents

Document Sharing Hub

Full document details: IAEA SSG-57 2020


http://www.avadocuments.com/doc/iaea-ssg-57-2020
http://www.avadocuments.com/doc/iaea-ssg-57-2020

2.32. As stated in para. 2.48 of GSR Part 3 [9], the operating organization
(footnote omitted):

“shall ensure that the management system is designed and applied to
enhance protection and safety by:

(a) Applying the requirements for protection and safety coherently
with other requirements, including requirements for operational
performance, and coherently with guidelines for security;

(b) Describing the planned and systematic actions necessary to provide
adequate confidence that the requirements for protection and safety
are fulfilled;

(c) Ensuring that protection and safety are not compromised by other
requirements;

(d) Providing for the regular assessment of performance for protection
and safety, and the application of lessons learned from experience;

(e) Promoting safety culture.”

2.33. The operating organization is required to ensure that the protection and
safety elements of the management system are commensurate with the radiation
risks associated with the number and type of radiation sources in well logging
tools in its possession, and the way in which these sources are used (para. 2.49 of
GSR Part 3 [9]).

2.34. As stated in para. 2.50 of GSR Part 3 [9], the operating organization “shall
be able to demonstrate the effective fulfilment of the requirements for protection
and safety in the management system.”

2.35. As stated in para. 3.60 of GSR Part 3 [9], the operating organization “shall
ensure that arrangements are made promptly for the safe management of'and control
over radiation generators and radioactive sources, including appropriate financial
provision, once it has been decided to take them out of use.” Recommendations on
meeting the requirements relating to radiation generators and radioactive sources
in well logging are provided in Section 10 of this Safety Guide.

Safety culture

2.36. Although the radiation sources and associated equipment used in well
logging incorporate safety features, there is still a high reliance on safe working
procedures to ensure protection and safety. In accordance with para. 2.51 of
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GSR Part 3 [9], the operating organization should promote and maintain safety
culture by doing the following:

(a) Promoting individual and collective commitment to protection and safety at
all levels of the organization, including staff responsible for administration,
security, storage facilities, operation, transport, assembly and maintenance
of well logging tools, as appropriate;

(b) Ensuring a common understanding of the key aspects of safety culture
within the organization;

(¢) Supporting individuals and teams in performing well logging activities
safely and successfully, with account taken of the interactions between
individuals, the well logging equipment, the well logging company and the
client;

(d) Encouraging open communication and participation of operating staff,
radiation protection officer(s) and other workers in the facility in the
development and implementation of policies, rules and procedures dealing
with protection and safety in well logging;

() Ensuring accountability of the organization and of individuals at all levels
for protection and safety in the procurement, storage, installation, operation,
maintenance, handling and safe management of well logging sources until
their safe disposal after the end of their useful life;

(f)  Encouraging a questioning and learning attitude, discouraging complacency,
with regard to protection and safety, and providing means by which the
organization continually seeks to develop and strengthen its safety culture.

2.37. The operating organization should also ensure that personnel feel free to
raise safety concerns without fear of retaliation, intimidation, harassment or
discrimination.

Human factors
2.38. Paragraph 2.52 of GSR Part 3 [9] states:

“The principal parties and other parties having specified responsibilities in
relation to protection and safety, as appropriate, shall take into account human
factors and shall support good performance and good practices to prevent
human and organizational failures, by ensuring among other things that:

(a)  Sound ergonomic principles are followed in the design of equipment
and the development of operating procedures, so as to facilitate the
safe operation and use of equipment, to minimize the possibility that
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operator errors could lead to accidents, and to reduce the possibility

that indications of normal conditions and abnormal conditions could

be misinterpreted.
(b) Appropriate equipment, safety systems and procedural requirements
are provided, and other necessary provision is made:

(1)  Toreduce, as far as practicable, the possibility that human errors
or inadvertent actions could give rise to accidents or to other
incidents leading to the exposure of any person;

(i1) To provide means for detecting human errors and for correcting
them or compensating for them;

(i) To facilitate protective actions and corrective actions in the
event of failures of safety systems or failures of measures for
protection and safety.”

RADIATION PROTECTION OFFICER
2.39. Paragraph 3.94(e) of GSR Part 3 [9] states:

“Employers, registrants and licensees, in consultation with workers or
through their representatives where appropriate: ... Shall designate, as
appropriate, a radiation protection officer in accordance with criteria
established by the regulatory body.”

2.40. Paragraph 3.96 of GSR Part 3 [9] states:

“Registrants and licensees, in cooperation with employers where
appropriate, shall establish, maintain and keep under review a programme
for workplace monitoring under the supervision of a radiation protection
officer or qualified expert.”

2.41. Theradiation protection officer is a person technically competent in radiation
protection matters relevant for well logging operations with radiation sources,
who is designated by the well logging company to oversee the application of
regulatory requirements [8]. The appointment of the radiation protection officer
should be in writing and the roles and responsibilities should be integrated into
the job description.

2.42. The radiation protection officer should oversee the application of the safety
requirements and should have the authority to intervene to stop an unsafe or non-
compliant operation.
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QUALIFIED EXPERTS

2.43. As stated in para. 2.46 of GSR Part 3 [9], the operating organization “shall
ensure that qualified experts are identified and are consulted as necessary on the
proper observance of [GSR Part 3].”

2.44. A qualified expert is an individual who, by virtue of certification by
appropriate boards or societies, professional licences or academic qualifications
and experience, is duly recognized as having expertise in a relevant field of
specialization [8], for example in radiation protection and the safe operation of
well logging tools with radiation sources.

2.45. The government is required to establish requirements for the formal
recognition of qualified experts (para. 2.21 of GSR Part 3 [9]). ‘Formal recognition’
means documented acknowledgment or accreditation by the relevant authority
that a person has the qualifications, training, education, experience and expertise
required for the responsibilities that he or she will bear in relation to the conduct
of well logging activities. The procedure for formal recognition may vary from
State to State.

2.46. The operating organization may consult with one or more qualified experts
on matters relevant to radiation safety, such as the design of well logging facilities,
radiation shielding calculations, and testing and maintenance of workplace
monitoring instruments. The responsibility for compliance with regulatory
requirements cannot be delegated to the qualified expert and always remains with
the operating organization.

2.47. Qualified experts do not have to be employees of the operating organization;
they may be appointed on a part time basis or for a specific period or project
involving well logging. For example, a well logging company based in one State
might appoint a qualified expert in another State where its operations are in
progress. In such cases, the qualified expert should satisfy all appropriate national
qualification or certification criteria of the State where well logging operations
are in progress. Qualified experts should have suitable experience (i.e. with
facilities and activities involving well logging with radioactive sources and
radiation generators). The qualified expert should work in close cooperation with
the radiation protection officer to ensure that all the necessary duties and tasks are
performed by workers.
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WORKERS

2.48. A worker is any person who works, whether full time, part time or
temporarily, for an employer and who has recognized rights and duties in relation
to occupational radiation protection [8].

2.49. Workers are required to fulfil their obligations and perform their duties for
protection and safety (Requirement 22 of GSR Part 3 [9]). In particular, para. 3.83
of GSR Part 3 [9] states:

“Workers:

(a) Shall follow any applicable rules and procedures for protection and
safety as specified by the employer, registrant or licensee;

(b) Shall use properly the monitoring equipment and personal protective
equipment provided;

(c) Shall cooperate with the employer, registrant or licensee with regard to
protection and safety, and programmes for workers” health surveillance
and programmes for dose assessment;

(d) Shall provide to the employer, registrant or licensee such information
on their past and present work that is relevant for ensuring effective
and comprehensive protection and safety for themselves and others;

(e) Shall abstain from any wilful action that could put themselves or others
in situations that would not be in accordance with the requirements of
[GSR Part 3];

(f)  Shall accept such information, instruction and training in protection
and safety as will enable them to conduct their work in accordance
with the requirements of [GSR Part 3].”

2.50. Paragraph 3.84 of GSR Part 3 [9] states that: “A worker who identifies
circumstances that could adversely affect protection and safety shall report
such circumstances to the employer, registrant or licensee as soon as possible.”
Employers should not take adverse or punitive actions against a worker who
reports such circumstances.

COOPERATION BETWEEN EMPLOYERS AND THE OPERATING
ORGANIZATION

2.51. Requirement 23 of GSR Part 3 [9] states that: “Employers and registrants
and licensees shall cooperate to the extent necessary for compliance by all
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responsible parties with the requirements for protection and safety.” The
main example of such cooperation within the context of well logging is expected
to occur between the well logging company (the operating organization) and
the client (i.e. the owner of the site on which well logging is undertaken; see
paras 2.59-2.64).

2.52. Paragraph 3.85 of GSR Part 3 [9] states:

“If workers are engaged in work that involves or that could involve a
source that is not under the control of their employer, the registrant or
licensee responsible for the source and the employer shall cooperate to the
extent necessary for compliance by both parties with the requirements of
[GSR Part 3].”

For example, well logging might be undertaken on sites where there are already
other sources of radiation exposure present. In such circumstances, the necessary
protective measures should be implemented taking into consideration that the
client (the operating organization in terms of the site) is responsible for protection
and safety with regard to the radiation hazard associated with the site, and the
well logging company is responsible for protection and safety with regard to the
well logging sources.

2.53. Paragraph 3.86 of GSR Part 3 [9] states:

“Cooperation between the employer and the registrant or licensee shall
include, where appropriate:

(a) The development and use of specific restrictions on exposure and
other means of ensuring that the measures for protection and safety
for workers who are engaged in work that involves or could involve
a source that is not under the control of their employer are at least as
good as those for employees of the registrant or licensee;

(b) Specific assessments of the doses received by workers as specified in
(a) above;

(¢) A clear allocation and documentation of the responsibilities of the
employer and those of the registrant or licensee for protection and
safety.”

2.54. Paragraph 3.87 of GSR Part 3 [9] states:
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“As part of the cooperation between parties, the registrant or licensee
responsible for the source or for the exposure as appropriate:

(a) Shall obtain from the employers, including self-employed persons, the
previous occupational exposure history of workers ... and any other
necessary information;

(b) Shall provide appropriate information to the employer, including any
available information relevant for compliance with the requirements
of [GSR Part 3] that the employer requests;

(c) Shall provide both the worker and the employer with the relevant
exposure records.”

WORKERS ON SHORT TERM CONTRACTS (ITINERANT WORKERS)

2.55. If the operating organization hires self-employed workers on a short term
basis, it should ensure that they have the same level of protection and safety as
workers employed on a permanent basis. Such short term workers (sometimes
called itinerant workers) typically work for a relatively short period of time (e.g. a
few weeks) for the operating organization before leaving to work for another
employer. It should be ensured that such working practices are in compliance
with regulatory requirements.

2.56. The relevant responsibilities of the operating organization and the
itinerant worker should be clearly specified in the contractual arrangements.
The operating organization should request copies of the records of the annual
effective dose received by the itinerant worker before the worker starts work at
the operating organization.

2.57. The operating organization and the itinerant worker should fulfil their
respective responsibilities, as specified in regulations. The operating organization
should clarify with the itinerant worker the allocation of responsibilities for
matters such as:

(a) Individual dosimetry and dose record keeping (see Section 6);
(b) Health surveillance arrangements (see Section 4);

(c) Workplace monitoring arrangements (see Section 7);

(d) Local rules (see Section 4).

2.58. The operating organization should verify that the itinerant worker has the
appropriate qualifications and has received adequate training in both radiation
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