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EGPC Ass. Chairman for HSE Word

Dear Colleagues,

It is a great honor to share with you EGPC Guideline "Handling of lonizing Radiation
Sources in oil and gas sector” in collaboration with the technical experts of Egyptian
Atomic Energy Authority (EAEA) which is considered an unprecedented achievement
that represents a fruitful outcome of co-operation among the various administrative
bodies in our country, and in accordance with the provision of the law No 7/2010 that
regulating the nuclear and radiation activities.

This guideline was issued in line with EGPC strategy for protection of human health and
environment as well as to ensure compliance with the safety objectives, criteria and
requirements, and shall be applied to all facilities and activities that are involved in the
management of ionizing radio-active sources in the oil sector. It specifies the policies
that guide specific decisions on radiation control matters, and it provides general safety
rules and procedures that are obligatory for handling of radiation sources,

Finally, the responsibility for safety resides within all of us and we are each challenged to
stay informed and to take responsibility for our own safety and the safety of our co-
workers. To ensure the success of the safety process, we must all give our full attention
and support to the safety policies and procedures that have been developed to protect
us. Working safely, and in accordance with established safety policies, is an absolute
requirement for all employees, supervisors, and managers to ensure safe operations in
addition to ensuring progress and prosperity of our great oil and gas sector in our great
nation Egypt.
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Chemist / Ehab Mohamed Ali

Assistant CEO for Safety and Environment
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Preface

This guideline is a general guidance document for dealing with
ionizing radiation sources at Oil and Gas sector sites in the Arab
Republic of Egypt. The guideline includes the identification of tasks
and responsibilities within entities related to the safe handling of
Natural and Man-Made ionizing radiation sources, aiming to provide
administrative, technical and scientific support, and practical
application of related standards aimed at providing a safe working
environment and radiological risk assessment and management, which

varies in nature from one location to another.

Without prejudice to the provisions of the law regulating nuclear and
radiation activities issued by Law No. 7 of 2010 as well as its
amendements and executive regulations, Environment law No. 4 of
1994, and other relevant laws. The guideline serves as a standard
based on it as the reference document in any practice related to
ionizing radiation sources, professionally prepared and distinguished
by experts experienced in this field according to the latest updates and
most recent to local and international regulatory laws, regulations,
standards, and requirements. The chapters and sections included in the
booklet provide an explanation and details of the complex topics that
many workers wish to understand, which carry within them many
safety, occupational health, human and environmental protection
information from the hazards of exposure to ionizing radiation, to
implement practical aspects to ensure the protection of workers, the
safety of the work environment, and the adoption of necessary and
mandatory measures and preventive measures in the work

environment to mitigate and prepare for potential radiation incidents.
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Safe Handling Guideline for Radiation Sources in Qil and Gas Sector’s Companies

Glossary and Definitions

Following the the definitions stipulated in the laws, regulations and
technical directives issued by the Egyptian Nuclear and Radiological
Regulatory Authority (ENRRA), other relevant authorities and ministries in
the country, the meanings shown next to the following words and phrases
shall be clarified and interpreted exclusively for the purpose of this
document.:

Naturalluy Occurring Radioactive Materials (NORM): Materials of
natural or cosmic origin, or from the earth, which have become sources of
ionizing radiation and are Technically Enhanced Naturally Occurring
Radioactive Materials (TE-NORM) resulting from oil and gas, and raw
material extraction processes.

Industrial Radiation Sources: Used in various activities and practices
(industrial radiography, , exploration, well logging, level measurement,

gauges).

Radiation Practice: Activities that involve the use and handling of
ionizing radiation sources.

Water: Surface, groundwater, and marine water, whether fresh or saline,
within the state's territorial boundaries.

Produced Water: Water produced and flowing from the well with the raw
material and reach to the surface and the surrounding environment.

Contaminated water produced from decontamination activities: Water
used in equipment cleaning to removing radioactive contamination.this
water is contaminated with soluble radium isotopes.

Residues: Materials contaminated with Naturally Occurring Radioactive
Materials (NORM), including hydrocarbons, sands, corrosion products,
drilling and processing equipment, pipelines, and vessels or components
inside separators or etc.

Scale Deposits: Deposits contaminated with Naturally Occurring

Radioactive Materials (NORM) that accumulate on the inner surfaces of
pipelines, separators, processing equipment, or on the ground surface.
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Safe Handling Guideline for Radiation Sources in Qil and Gas Sector’s Companies

Radioactive Contamination: Radioactive materials precipitated on the
surfaces, or mixed with solid, liquid, or gaseous materials (including the
human body where its presence is unintended or unwanted).

Radioactive contaminants Decontamination: Removing radioactive
materials from pipelines, separators, processing equipment, and storage
tanks, soil, sands, and collection in preparation for transport.

Radioactive Waste: Any material containing - or contaminated with -
radionuclides at concentrations or levels higher than the exemption levels
assigned by the Egyptian Nuclear and Radiological Regulatory Authority
(ENRRA), with no expected use.

Radiation Exposure: The act or circumstance of exposure of humans to
ionizing radiation, whether external due to radiation sources outside the
body or internal due to the entry of a radiation source into the body.

Equipment: All devices, facilities and equipment used in the production
and refining processes at oil and gas sectors’s companies.

Radioactively Contaminated Equipment: Any solid, non-radioactive
equipment or tool, but contaminated with a radioactive material on its
surface or inside it, making it a source of radiation exposure or
contamination.

Radiation Survey: Measuring the radiation levels in the environment and
on surfaces using devices designed for this purpose to estimate personal
radiation doses and assess radiation contamination levels.

Radiation Assessment: Studying the results and reports of radiation
surveys and radiation measurements conducted at the site, which may
include sample analysis - if available — for site classification.

Preparation: Preparing in a suitable and safe manner before packaging
and transporting radioactive waste, and preparing it in a suitable form for
storage inside or outside the site or for safe disposal. This may include
reducing its volume and containment in containers and providing additional
COVers.
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Container: Metal, plastic, or other containers of appropriate sizes and
technical  specifications  prepared for use In  transporting
radioactivematerial.

Transport of Naturally occurring radioactive materials: All stages
related to or contributing to the transport, including preparation, design,
packaging for containers or parcels, as well as loading, unloading, and
temporary storage in a safe manner.

Low Specific Activity (LSA) Radioactive Material: Materials with
inherently low specific radioactivity, or radioactive materials subject to
exemption and clearance limits, not subject to control and regulation rules.

Radiation Background: The radiation activity resulting from cosmic and
environmental radioactivity.

Classification: According to the radiation level of the resulting Naturally
Occurring Radioactive Materials.

Segregation: Isolating residues contaminated with Naturally Occurring
Radioactive Materials into (sludge, sand, scale, equipment) from each other
during preparation for transport or temporary storage.

Characterization: Defining the shapes, contents, and quantities of wastes
contaminated with Naturally Occurring Radioactive Materials.

Safe Temporary Storage: Storing residues and equipment contaminated
with Naturally Occurring Radioactive Materials (NORM) on-site in an area
designated and designed with appropriate environmental specifications.
establishing isolated storage (above or under ground at a specified depth
and visibly marked) in compliance with safe storage rules issued by the
Egyptian Nuclear and Radiological Regulatory Authority (ENRRA) and
taking necessary action to retain all information about the temporary
storage area.

Environment: The surrounding framework in which living organisms,
including humans, animals, plants, and surrounding soil and materials,
residue, as well as man-made facilities.

Environmental Protection: Preserving the components, properties, and
natural systems of the surrounding environment, maintaining natural
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resources, protecting living organisms, plants, and reducing and/or
preventing contamination with harmful substances.

Environmental contamination: The release, leakage, or discharge of
liquids or materials directly or indirectly into the surrounding environment,
resulting in a change in the characteristics of the natural environment and
causing harm to humans or the environment, adversely affecting them.

Leakage: The discharge, disposal, or injection of the by-products of
manufacturing processes that exceed the standards and allowable limits of
radioactive activity into water or the surrounding environment during the
operation of production or processing units, whether directly or indirectly.

Produced Water Collection Area: The final discharge location for
produced water during the operation of production or processing units.

Tanks: Equipment, basins, tanks, and others designated for receiving,
storing, treating, and separating raw materials extracted by oil and gas
sector companies.

Owner: Any person or entity who owns the activity or is responsible for
the work area and its operation or management, or their authorized
representative.

Producing and Owning Entity: Companies, sites, factories, and all
activities and industries involved in the utilization or extraction and
production of raw materials, or other entities providing auxiliary services to
industrial entities or others, resulting from their activities and practices
dealing with naturally occurring radiation sources.

Workplace / Site: Terrestrial or marine sites where industrial radiation
sources are used and handled or where raw materials are extracted or
produced, resulting in the presence of TE-NORM at various stages of work
that may include the decontamination , handling and storage of these
radioactive materials.

Sustainable Management: The compatibility between the planning and

development policy of industrial projects and environmental considerations
to achieve balance and the ability to achieve project objectives.
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Environmental Impact Assessment Study: A study prepared on technical
and scientific bases from the environmental perspective, regarding the
temporary storage area for Technically Enhanced Naturally Occurring
Radioactive Materials (TE-NORM). The report shows the potential
environmental impacts of the temporary storage area from its establishment
throughout its existence, any harmful effects on the surrounding
environment, ways to mitigate these environmental impacts, and includes
measures to address these effects and enhance positive impacts in the
future, as well as how to control and monitor safe measures on these
negative environmental impacts.

Geological Study: A study prepared or provided by producing entities
related to the temporary storage area for technically enhanced naturally
occurring radioactive materials (TE-NORM). It is a study related to the
physical geological formations of the temporary storage area and its
surroundings, such as aquifers, groundwater, studying the record and the
rock cover of the earth, which also shows the suitability of the temporary
storage area and the geological compatibility of the site with the proposed
storage method (whether underground at a specified depth, above ground,
or any other proposed method).

Engineering Report: The report prepared or provided by producing
entities related to the temporary storage area for TE-NORM in accordance
with the technical and engineering specifications of the storage area. It
includes: the engineering opinion of the storage location in terms of site
identification, topographic features, plans, engineering details, civil and
structural drawings, illustrative engineering drawings of storage area design
and construction, construction materials used, components, foundations,
columns, dimensions, parts, area, building shape before or after
completion, ventilation, doors, windows, facades, main and secondary
entrances, external boundaries, adjacent constructions, and all visible and
hidden details. The report serves as a reference for the storage area and as a
guide for maintenance work and future reference if any problems occur,
especially with the storage facility.

Handling of Naturally Occurring Radioactive Materials: All operations
related to dealing with these materials, including removal /
decontamination, collection, preparation, transport, and safe storage
management.
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Regulatory Framework: Regulations, technical rules, and regulatory
procedures issued by the Egyptian Nuclear and Radiological Regulatory
Authority (ENRRA), outlining the requirements to be met to obtain the
required site license for handling and storage of radiation sources.

Work Site License: The document issued by the Egyptian Nuclear and
Radiological Regulatory Authority ( ENRRA) , granted to entities with a
specific activity according to practice and subject to regulatory control.

Temporary Reservation: Emergency storage or designated location for
gathering, preparing, separating, and classifying radiation-contaminated
materials for transport or establishing and preparing temporary storage
areas.

Temporary Storage: A designated, equipped, and secure area for storing
TE-NORM for periods of several years, the duration of which is unknown,
established as needed to accommodate current and future production
quantities, differing in form and subject from temporary reservation.

Radioactive Waste Management : All administrative procedures
involving the handling, preparation for treatment, conditioning,
transportation, storage, and safe disposal of radioactive waste.

Disposal of Radioactive Waste: Processes aimed at safely disposing of
radioactive waste, whether through burial, permanent storage such as
landfilling or deep injection away from groundwater, or physical or
chemical treatment.

Treatment of Radioactive Waste: Processes applied to radioactive waste,
allowing for physical or chemical treatment, or other methodological
means after conducting necessary research and studies to extract
radioactive materials from the waste volume to reduce its size before safe
disposal.

Disposal of Radioactive Waste: Safe disposal operations in designated
areas using methods that do not harm the environment, including
landfilling or deep injection away from the earth's surface and groundwater,
or in mines and abandoned wells, in compliance with mandatory
environmental laws and the Nuclear and Radiological Regulatory
Authority's Regulation of Nuclear and Radiation Activities Law No. 7 of
2010, under the supervision and prior approval of the Egyptian Nuclear and
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Radiological Regulatory Authority (ENRRA) and other relevant
authorities.

Sources of Radiation: Materials or devices from which ionizing radiation
emanates or can emanate.

Radiation Protection: Various procedures, means, and equipment
ensuring the reduction of personal radiation doses for workers and the
public to the lowest possible level and below the legally permissible limits,
and the prevention of environmental radiation contamination resulting from
the possession and handling of various radiation sources, including X-ray
devices used in industry.

Nuclear and Radiation Safety: Taking necessary measures and means to
prevent nuclear and radiation accidents and mitigate the consequences of
such accidents if they occur.

Nuclear Security: Measures aimed at preventing unauthorized acquisition,
destruction, loss, theft, or diversion of radiation sources for possession,
handling, use, or storage, in accordance with the laws, regulations, systems,
and instructions issued in this regard.

License: The document issued by the Egyptian Nuclear and Radiological
Regulatory Authority (ENRRA) to a legal or juridical person for
establishing, operating, managing, or practicing a radiation activity.

Approval: The document issued by the Egyptian Nuclear and Radiological
Regulatory Authority (ENRRA), for licensed entities authorizing the
import, export, re-export, or customs release of radiation sources for
possession, handling, use, or storage in accordance with the provisions of
laws, regulations, systems, and instructions issued in this regard.

Permit: The document issued by the Egyptian Nuclear and Radiological
Regulatory Authority (ENRRA), granting a person or entity the authority to
transport or provide specific services related to radiation sources.

Quality Assurance: The organized set of procedures aimed at ensuring

sufficient confidence in meeting all the requirements of safe work, safety,
and occupational health on-site.
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Microsievert per hour (uSv/h): The unit of measurement for the level of
radiation from radiation sources.

Becquerel (Bg): Unit of measurement for radioactivity, which refers to the
amount of ionizing radiation released when an element spontaneously emits
energy as a result of the radioactive decay.

Intervention: Human activity that prevents or reduces individuals'
exposure to sources of radiation not under control.

Dose Limits: Estimates of personal radiation doses expected for
individuals, which may result from dealing with sources of ionizing
radiation, estimated according to the type of practice or radiation activity,
and should not be exceeded.

Dose Constraint: The effective or equivalent dose value received by
individuals in practices or radiation activities subject to control and must
not be exceeded.

Radiation Protection Expert/Officer: A qualified person licensed by the
Egyptian Nuclear and Radiological Regulatory Authority (ENRRA),

responsible for applying radiation protection standards for radiation sources
in entities and providing advice in this field.

ENRRA : Egyptian Nuclear and Radiological Regulatory Authority .
EAEA : Egyptian Atomic Energy Authority

IAEA: International Atomic Energy Agency
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Introduction

Undoubtedly, safety, occupational health, and environmental protection are
fundamental factors for all industrial activities at both the global and local
levels due to their close connection with ethical, human, and environmental
aspects by operating entities towards workers and securing workplaces and
the surrounding environment.

When exploiting natural resources, appropriate controls must be activated,
and necessary measures must be taken to prevent or minimize damages by
achieving the principle of control, monitoring, and integrated management
of industrial activity at all stages to ensure the protection of workers and
the environment.

To continue and develop industrial activities in general, there should be no
contradiction between beneficial practices and potential harm. Thus, it is
necessary first to apply occupational health and safety measures based on
mandatory laws and regulations relevant to ministries, regulatory
authorities, and disseminate guidelines, references, and legal documents for
the protection of workers and the work environment from potential harm,
and evaluate potential risks resulting from industrial activities.

The Ministry of Petroleum and Mineral Resources works on disseminating
knowledge, culture, and environmental awareness through integrated
management of safety, occupational health, and environmental protection
for all its subsidiaries, and takes all measures and decisions to ensure their
implementation in coordination with the relevant authorities.

With the increasing industrial and technological development in the Oil and
gas industries as a strategic goal for countries, which mainly rely on
economic exploitation of natural resources in the environment, and due to
the use of various technologies in Oil and gas company sites, which led to
the use and presence of radiation sources in their various forms (natural -
industrial) at different workplaces.

Based on the role entrusted to the Ministry of Petroleum and Mineral
Resources and the Egyptian General Petroleum Corporation in ensuring
compliance with occupational health, safety, and environmental standards,
and in line with their vision of providing a safe working environment and
implementing their mission of protecting and developing workers and the
environment to ensure best practices and incentivize Oil and gas sector
companies to provide all safe work measures and apply occupational health
and safety requirements for workers, the guidance document entitled:
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"* Safe Handling Guideline for Sources of lonizing Radiation in Oil and
Gas Sector’s Companies"’

was prepared, aiming at effectively managing the safe handling of radiation
sources in the oil and gas sector to be the document and reference guide
containing guidelines, instructions, requirements, procedures, laws, and
regulations issued in this regard for all practices and activities with
radiation sources.

Through the vision of the Egyptian General Petroleum Corporation and
under the auspices of the Ministry of Petroleum and Mineral Resources, a
cooperation protocol was concluded with the Nuclear and Radiological
Safety Research Center — EAEA - to provide technical and scientific
support for preparing the guideline for safe and secure handling of radiation
sources as a specialized body in Nuclear and Radiological Safety Research
Center and for its possession of the capabilities and specialized scientific
expertise in this field.

Many meetings were held, and reviews were conducted regarding the
contents included in the guideline to enable employees in the relevant
departments of Oil and gas sector companies and safety and occupational
health officers to know the potential risks of radiation sources and deal
with them according to the type of practice or radiation activity and apply
the mandatory measures for safety and occupational health to minimize
workers' potential risks from radiation sources and protect the environment
at different workplace sites.

Through this guideline, the Egyptian General Petroleum Corporation
invites all workers whose nature of work requires the use or handling of
radiation sources to utilize and apply the contents of the guideline in all
activities and practices related to possession, handling, or when using some
specialized companies to perform service works at different workplaces,
and to monitor the optimal use of industrial radiation sources or TE-NORM
to provide a safe work environment to protect workers and the environment
from the potential hazards of radiation exposure resulting from their use
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Legal and Regulatory Frameworks:

The state has been keen on issuing numerous legislations and laws related
to the protection of workers and the environment to provide a safe working
environment to protect against all hazards resulting from the use,
possession, and handling of materials and sources with ionizing radiation,
including:

. Law Regulating Nuclear and Radiological Activities issued by Law No.
7 of 2010 and its executive regulations and amendments issued by Law
No. 211 of 2017.

« Environmental Law No. 4 of 1994 and its executive regulations.

. Waste Management Law No. 202 of 2020 and its executive regulations.

« Regulatory rules published in the Egyptian Gazette No. (72) of 2006
(PET 1-2).

. Standards issued by International Atomic Energy Agency, (IAEA).

Objective:

The objective of the guideline is to understand and implement occupational
health and safety procedures in dealing with radiation sources to protect
humans and the work environment, making it a safe environment free from
any harm. Additionally, it aims to protect the main components of
production to economically benefit from the national wealth of the country
and reduce potential risks of exposure and radiation contamination to
humans and the environment. Moreover, it aims to comply with regulatory
procedures, technical rules, measures, and regulatory requirements for
managing and monitoring activities related to managing activities related to
ionizing radiation using proper scientific and technical methods.

Oil and gas sector companies or affiliated sites may take additional
measures that may enhance safe use and handling of radiation sources,
provided they do not conflict with the provisions of mandatory laws and
regulations in this regard as outlined in this guide. The guideline aims to
achieve the following objectives:

« Understanding and implementing laws, exeucutive regulations,
requirements, and technical rules in force and restrictions to ensure
control and monitoring of ionizing radiation sources (natural and
industrial) by oil and gas sector companies.

 ldentifying tasks and responsibilities for employees in different
departments.
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« Defining responsibilities between service companies and oil and gas
sector companies.

. Applying radiation protection rules and procedures to protect workers
and the environment from the hazards of exposure to ionizing radiation
at all stages of work.

. Applying safe handling procedures to minimize the risks of
contamination or unjustified exposure to ionizing radiation.

« Applying technical rules and requirements for obtaining local licenses
for temporary storage of TE-NORM.

. Applying requirements for obtaining approvals for radioactive
contamination  removal/decontamination and transportation of
radioactive materials.

. Sustainable management of ionizing radiation sources using proper
scientific and technical methods.

« Applying requirements for obtaining local licenses for possession and
handling of industrial radiation sources.

. Controlling and monitoring workplaces with radiation sources in
(industrial radiography - research and exploration - level measurement -
gauges - Naturally Occurring Radioactive Materials).

. Safe disposal of radiation sources.

Scope of Application:

The guideline applies to all oil and gas sector companies and affiliated sites

regarding occupational health and safety related to human and

environmental protection if any of their activities involve dealing with

radiation sources resulting from industrial sources or Naturally Occurring

Radioactive Materials (NORM), whether in possession, handling, renting,

storage, or transportation to minimize the risks and potential effects

resulting from the above activities. This is achieved by following the

procedures, requirements, and scientific and technical rules stated in the

manual and implementing the instructions therein. Companies bear full

responsibility in case of failure to apply all procedures, obligations, and

responsibilities assigned to them in all stages of work outlined in this

manual, especially the following companies:

« Oil and gas production.

« Oil and gas refining.

. Distribution of oil and gas products.

o Drilling companies.

« Exploration companies.

« Projects and maintenance companies.

« Other entities that provide additional services or assistance that may
involve dealing with materials or equipment of a radioactive nature.
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Exemptions and Exceptions:

Industrial Radiation Sources:

X-ray devices operating at voltages less than 5 kev.

Naturally Occurring Radioactive Materials in Equipment and
Residues:

If the radiation level does not exceed twice the background radiation
level.

If it is proven that the activity concentration of radionuclides is less than
the specified levels and conditions for exemption apply, and it is beyond
control and monitoring because it does not exceed the exemption limits
of radiation, it can be safely disposed of using non-radiological
methods.

Natural radioactive raw materials in their natural state, such as
geological formations, sands, rocks, and other ores found in the natural
environment at work sites based on their radiation concentration, as
specified in IAEA - GSR Part 3.

Oil and gas sector companies are committed to implementing necessary
procedures for periodic monitoring to determine the radiation concentration

of

Naturally Occurring Radioactive Materials at their site on specified

intervals to account for the possibility of increased radiation activity
concentration at the site, which should not exceed the allowable values for
exemptions and exceptions.

Non-Exempted lonizing Radiation Sources:

*Cwnh e

All industrial radiation sources.
X-ray devices operating at voltages higher than 5 kev.
Naturally Occurring Radioactive Materials in equipment and residues:
If the equipment's radiation level, whether on external surfaces or
inside, exceeds twice the background radiation level during operation or
before/after shutdown.
If the radiation concentration level of radionuclides in residues exceeds
the allowable limits set by ENRRA, the procedures and scientific and
technical rules specified in the guideline apply to them as they become
contaminated with natural radionuclides. They must be controlled and
monitored according to applicable laws and regulations and this guide.
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Enforcement and Procedures:

Unsafe handling of ionizing radiation will inevitably lead to contamination
and radiation exposure to humans and the surrounding environment in
general. Therefore, oil and gas sector companies and private service entities
licensed to possess, handle, and use various types of radiation sources must
adhere to the following:

1. Compliance with technical regulations, regulatory procedures, and
technical rules issued by the Egyptian Nuclear and Radiological
Regulatory Authority (ENRRA)and other relevant authorities.

2. Inclusion of future plans for safe and secure handling of natural and

industrial radiation sources.

Obtaining all licenses, approvals, and permits for work.

Adopting procedures and establishing a system for monitoring and

verifying compliance with the measures specified in laws, regulations,

and guidelines, supervising their implementation, ensuring compliance
and enforcement.

5. Conducting periodic and surprise monitoring according to established
procedures to verify compliance and application of safe handling rules
with radiation sources.

6. Adopting the guideline to be followed in all stages of implementing
work with ionizing radiation, whether for producing and owning entities
or for service providers and activities involving the use of radiation
sources.

7. Environmental and human damage liability falls on companies dealing
with ionizing radiation sources unless they comply with the mandatory
laws and regulations in this regard.

B W

Quiality Assurance:

A quality assurance program is developed to provide the necessary
confidence and ensure compliance with all radiation protection and safety
requirements. Th