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5. L 20 of 2008

NUCLEAR SAFETY AND RADIATION PROTECTION ACT
(No. 19 1995)

NIGERIAN RADIATION SAFETY IN NUCLEAR WELL
LOGGING REGULATIONS

[12th November, 2008]

In exercise of the powers conferred on it by Seetion 47 of the Nuclear Safety
and Radiation Protection Act 1995 and of all other powers enabling it in that behalf,
the Nicemiay NucLear REguuatory Aurnoriry, with the approval of the President,
herehy makes the following Regulations —

PART |—GENERAL
L. In these Regulations-

“Abandonment” means any act of permanent burial of a scaled source(s)
ina well logging hole considered irretrievable after reasonable efforts at
recovery have been expended, [t alse means preventive measures against
inadvertent intrusion on the source ;

5 ; dE i ;
“ahsorbed dose” means the quotient - o L G where dF 1s the mean

energy imparted by ionizing radiation to matter in a volume element and dm
is the mass of matter in the volume element :

“activity™ means the quotient IT (in Bg or C1) where N 15 the

expectation value of the number of spontaneous nuclear transformations
from the given energy state in the time interval dr |

“applicant” means any legal person who applies to the Nigerian Nuclear
Regulatory Authority for authorization to undertake any of the actions
covered by the scope of the Regulations ;

“wpproved " means approval by the Authority

“Authority” means the Nigerian Nuclear Regulatory Authority
established under Section | of Act 19.0f 1995 ;

“authorization” means permission granted in a document by the
Authority to a legal person who has submitted an application to carry out a
practice within the scope of the Regulations. The authorization can take
the form of a registration ora licence ;

“chranic exposure” means exposure persisting in time |
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“eollective dose’ means an expression for the total radiation dos
incurred by a population. defined as the product of the number of individual
exposed to a source and their average radiation dose (man.Sv) :

“consignes” means any person, organization or government whicl
receives a consignment |

“consignment” means any package or load of radicactive materia
presented by a consignor for transport |

“conyignor ' means any person. organization or government whic
prepares a consignment for transport, and is named as consignor in th
transportation documents ¢

“disused source " means a radioactive source no longer intended to b
used for its original purposce

“deconiantination " means the removal or reduction of contaminatio
by & physical orchemical process :

“dose imir” means the value of the effective dose or the equivaler
dose to individuals from controlled practices that shall not be exceeded -

“"dosimeter' means an instriment used for measuring the absarbed dis
of radiation ;

“effective dose” means the quantity E. defined as a summation of th
tissue equivalent doses, each multiplied by the appropriate tissue weightin

factor !
s Zu-‘l_ -Hy

where H_ isthe equivalent dose in tissue T and w_is the tissue weighting fheto
for tissue T. From the definition of equivalent dose. it follows that |

= Z“r; 'Z W i}.' H
i f

where w,_is the radiation weighting factor for radiation R and D_ the averag
absorbed dose in the argan or tissue T, The unit of effective dose is | ke
termied the sievert (5v). '

"emplover " means a person with recognized responsibility. commitmer
and duties towards a worker in his or her employment by virtue of’'a mutuall
agreed relationship, A self-employed person is regarded as being both a
employer and a worker ;

“health professional” means an individual who has been sceredite
through appropriate national procedures to practice a profession related t
health {e.g. medicine. dentistry. chiropractic, pediatrics, nursing, medics



physics, radiation and nuclear medical technology, radio-pharmacy,
accupational health)

“lonizing radiation " means radiation capable of producing ion pairs in
mological materials;

“Licence " means an authorization granted by the Authority on the basis
of a safety assessment and accompanied by specific requirements and
conditions to be camplied with by the Licensee ;

“Licensee " means the holder of a current licence granted for a practice
or seurce who has recognized rights and duties for the practice or source,
particularly in relation to protection and safety

“fimit " means the value of a guantity used in certain specified activities
or circlmstances that must not be exceeded .

“local rules " means rules and instructions made and set down in writing
as arc appropriate to the radiation risk and nature of operations undertaken
m that ared,

“management ' means all activities, administrative or operational, that
are involved in the manufaciure, supply, receipt, storage, use, transfer, import,
export, transport, maintenance or disposal of radicactive sources |

“mepitoring " means the measurement of dose or contamination for
reasons related 1o the assessment or contrel of exposure to radiation or
radicactive substances. and the interpretation of the results ;

“wotification” means a document submitted to the Authority by a legal
person o notify an intention 1w carry out a practice. or any other action
within the scope of the regulations ;

“oceupatienal exposure " means all exposures of workers incurred in
the course of their work, with the exception of exposures from practices or
sources exempted by the scope of the Regulations ;

Upubiic exposure " means exposure incurred by members of the public
from radiation sources, excluding any occupational or medical exposure
and the normal local ratural background radiation but including exposure
from authorized sources and practices and from intervention situations ;

“practicable” means social, technical, economic factors taken into
consideration :

“practice " means any human activity that introduces additional sources
of exposure or exposure pathways or extends exposure to additional people
or moedifies the network of exposure pathways from existing sources, so.as
o inerease the exposure or the likelihood of exposure of people or the
number of people exposed :

B 89



B 90

“gualified expert” means an individual who. by virtue of certification
by appropriate boards, societies, professional licensees, academic
qualifications and experience. duly recognized as having expertise in any
specialized field e.g. medical physics, radiation protection, occupational
health, fire safety, quality assurance or any relevant engineering or safety
specially :

“radiation generator” means a device eapable of generating radiation,
such ws X-rays, neotrons, electrons or other charged particles, which may
be used for practices within the scope of the Regulation ;

“radiation safety officer” means an individual technically competent
in radiation protection and safety matters relevant for 4 given lype of
practice who is designated by the Registrant or Licensee to oversee the
application of'the requirements ol the Regulations ;

“pradiation sewee " means anvthing that miy cavse radiation exposure,
such as by emitting jonizing radiation or releasing radioactive substances or
inaterials. A complex or multiple installations situated at one location or site
may, as appropriate; be considered a single source for the purposes ol
appligation of the regulations

“redioaetive wasie " means a material, whatever its physical form,
remaining from practices or interventions and For which no further use i
loreseen

{1} that contains or 15 contaminated with radioactive substances and
has an activity or activity concentration higher than the level from
regulatory requirements, and

(71) exposure to which is nat excloded Trom the regulations

“regulatory eontral " means any form of control applied to facilities o
getivities by the Authority for reasons related 1o radiation protection, safiets
and security of radioactive sources ;

“registrant " means a Licensee or Registrant in respect of a promieses
where radipactive sources are store: handle and/or use,

“pisk" means a multi-atiribute guantity expressing hazurd. danger or
chance of harmful or injurious censequences associated with actual or
potential exposures, Risk also relates to quantities such as the probability
that specific deleterious comsequences may arise and the magnitude ang
character of such consequences ;

“safery” means any measures intended to minimize the likelihood o
accidents with radiation sources and, should such an aceident oceur, 1
mitigate ils consequences

“seafed source” means 4 radonetive material that is



{&r) permanently sealed in a capsule or

(#) closely bounded and in a solid form. The capsule or material of a
sealed source shall be strong enough to maintain leak tightness under the
condition of use and wear for which the source was designed, and also
for under foreseeable mishaps .

“supervised area” means any area not designated as a controlled arca
but for which oceupational exposure conditions are kept under review even
though specific protective measures and safety provisions are not normally
needed ¢

“supplier” means any legal person to whom a Registrant or Licensee
delegates duties, totally or partially, in refation 1o the design, manufacture.
production or construction of a source. An importer of a source is constdered
a supplier of the source |

“smsealed source " means a source that does not meet the definition of

a sealed source -

“well-owner” means an employer who engages an independent
contractor with technical expertise in the handling or use of radioactive
sources in well logging operations. ([t alse means owner of drilling sites. or
who does not handle or transport radioactive sources ) :

“warker " means any person who works, whether full time, parttime or
temporarily. for an employer and who has recognized rights and duties in
relation to oceupational radiation protection. A self-employed person is
regarded as having the duties of both an employer and a worker.

Part |—OmsCrive, Soore AN APpLICATION

2. The ohjective of these Regulations isto set up the basic technical and

nr;__r‘unimlh;ﬁrml requirements to be complicd with by all aperators ol nuclear

well logaing operations in Nigeria. in order to ensure the protection of human

health and the environment from the hazards assoctated with jonizing radiation
within and beyond the national borders of Nigeria.

3, These Regulations shall specify the minimum requirements for radiation
protection and safety for all users of jonizing radiation in nuelear well logging
operations and specify the radiation safety requirements for persons using
licensed materials in these operations,

4. These Regulations shall apply to—

{er) all existing ionizing radiation and nuclear Regulations, such as
radivactive waste management Regulations. radipactive material transport
Regulations ¢t in foree at the commencement of these Regulations |
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{#) all sources of jonizing radiation used for the above purposes, with
possible exemption prior to authorization by the authority |

{¢) facilities where sources of ionizing radiation are installed, used or stored -

{ef) the aperation of sources of fonizing radiation -

(¢) the duties and responsibilitics of the users, their internal safety
organization and working procedures related to radiation protection ;

(/) the monitoring of persons occupationally exposed (external, internal
dosimeter jand of work places :

{g) medical examinations of persons oceupationally exposed :

(/1) radioactive sources or materials in starge or in transil ;

(/) handling of wastes and radioactive release fram the above uscs -
(/) handling of radiclogical emergencies or neeidents -

(#) preparedness in cases of release of radicactive materials to the
environment ;

(/) import or expart requirements :
(1) quality control of equipment and calibration of instruments, ete ;
(1) programes for education, training and development ; and

() the handling of radiation injuries and medical preparedness.
Parr [1—General REQUIREMENTS

5. The principal radiation safely requirements related to justification of
the practice, dose limitation, optimization of protection, and dose constraints,
as specified in the Nigeria Basic lonizing Radiation Regulations shall applicd
to nuclear well logging operations.

6.—(1) A person intending to carry outl nuclear well logging or any of
the following associated activities shall notify the Authority of his intention
and obtain an authorization for the—

(er) importation, purchase, sale, hire. manufacture, repair or modification
of radiation generators and sealed sources used for nuclear well lopaing
including ancillary equipment which incorporates radioactive materials such
as depleted vranium source containers ete

(&) transportation, storage and use of radiation generators and sealed
sources for nuclear well Jogging including ancillary equipment which
incorporates radioactive materials

{¢) construction of facilities for nuclear well lopging and any temporary
or permanent decommissioning of these facilities ;

(¢} disposal of any sealed sources including ancillary equipment. which
incorporates radioactive materials : and



(e} transfer of ownership of any radiation generator or sealed source
including ancillary equipment which incorporates radioactive materials or
any facility used for nuctear well logging.

(2) A person shall when applying for a license. provide the Authority
with documentary evidence demonstrating that an adeguate leve| of Radiation
Safety was provided and mamtained,

7.—{ 1A Licensee may perform well logging with a sealed source only
after the Licensee has @ wrilten agreement with the employing well owner or
operator and the written agreement shall meet the following requirements—

() where a sealed source becomes lodeed inthe well, reasonable effort
in line with best practice in the industry will be made to reécover it :

(H) recovery of a sealed source in a manner which, in the Licensee’s
opinion, could result in its rupture or could lead to danger to health, safety
and the environment shall not be attempred .

{¢) the radiation monitoring shall be performed from the commencement
ol logging operation tifl the end of logging operation or the end of
abandonment ;

(¢f) where the environment, any equipment or personnel are contaminated
with licensed material, they must be decontaminated before release from
the site or release for unrestricted use ; and

(&) where the sealed source is classified as ircetrievabile after reasonable
cfforts at recovery have been expended, the following shall be implemented
within 30 davs—

(7} each irretrievable well logging source shall be immobilized and
sealed in place with a cement plug ;

{i7) w means to prevent inadvertent intrusion on the source unless the
sotree 15 not accessible to any subsequent drilling operations ; and

(iti) a permanent identilication plague, constructed of long lasting
material such as stainless steel, brass, bronze or monel must be mounted

il the surface of the well, unless the mounting of the plague s not practical

and the size of the plagque must be at least 17 cm |7 inches] square and

3 mm |/ -inch] thick :

{ the plaque in regulation 7 (1) (e} (i) shall contain—

(i) the word “CAUTION™ .

{ iy the radiation symbuol ;

(i) the date the source was abandoneid ;

{iv) the name of the well owner or well operator. as appropriate

(v} the well name and well identification number(syor other designation ;
{vi) an identification of the sealed source(s) by radionuelide and quantity ;
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{(vif) the depth of the source and depth to the top of the plug L and
(viif) an appropriate warning, such as, “DO NOT RE-ENTER TH|

WELLBORE TO THE SOURCE POSITION."

{2) A Licensee shall retain a copy of the written agreement for 3 year
after the compietion of the well logging operation,

{3) A Well-Owner or Operator shall apply on a case-by-case basis, Ic
authorization to abandon an irretrievable well loggmg source.

{(4) A written agreement between a Licensee and a well owner or operate
is not required if the Licensee and the well owner or operators are part of th
same corporate structure or otherwise similarly affiliated.

8. A person shall, when applying for authorization, provide all releva
information to the Authority including the—

{7} design and construction of facilities, equipment and radiation sources

(k) system for managing radiation safety, radiation safety programn,

results of safety assessments, quality assurance procedures : and

() procedures for the safe operation of radiation sources including loc;

rules and record-keeping.

9.—(1) Authorization granted by the Authority shall be for a period
may be determined by the Authority and shall be renewable,

{2} The Authority may suspend or revoke the authorization where
Licensee or Registrant is in breach of these Regulations.

(3) In case of suspension. a Licensee or Registrant shall reapply fi
authorization where his license is revoked in order 1o be able to resun
operalion.

10.—(17 A Licensee or Registrant shall be responsible for setting 1
and implementing the teehnical and organizational measures that are needs
for ensuring the protection and safety of sources for which they are authorize

{27 A Licensee or Registrant shall—

() notify the Authority of all the activitics stated in these regulations

(h) notify the Authority of any intentions to intraduce modifications
any practice or source for which they are authorized :

(¢) prepare and implement an operational radiation protection and safe
programme which ineludes the establishment of policies, procedures al
standards for the safe keeping and use of radiatien sources and the protecti
of workers and other persons |

(efy appoint one or more well logging supervisors who shall serve as 1



Radiation Safety Officers to oversee the implementation of the radiation
safety programme and provide such Radiation Safety Officers with
appropriate authority and adequate resources :

() consult and appuint Radiation Safety Advisers where necessary |
() perform the required Safety Assessments as contained in these
regulations ;
(¢) ensure that workers are adequately trained in—
() radiation protection and safety, and
(if) the operating procedures, local rules and emergency plans
appropriate to the specific types of equipment used within the organization ;
(/i) provide workers with personal dosimeter and appropriate health
survedllance |
() ensure that all cquipment uged for the practice is suitable for its intended
and actual uses and is properly maintained .
(/) provide workers with appropriate survey meters that are maintained
in pood working order and tested regularly .
(k) ensure that adeguate radiation monitoering is carried out and that
records are kept :
({)provide contingency plans for all reasonably foresceable radiation
aceidentsand mcidents

(m) make provisions for the safe disposal or return to the supplier of

existing radioactive sources that are no longer required ;

(17} when applying for a new authorization for the importation, use or storage
of any radicactive source including ancillary equipment that ineorporates
depleted uranium shielding, provide for a program for the safe disposal or
return of sources to the supplice when they are no longer required | and

(0} ensure that any provider of radiation proteetion and safety related
services for example dosimeter laboratories are anthorized or approved by
the Authority.

11.—(1) A Licensce shall-

() provide the human and material resources necessary Lo ensure safe
working conditions and compliance with Licence conditions !

(h) develop and promote a safety culture Lo encourage a questioning
and learning attitude to prolection. satety and to discourage complacency ;

(&) establish and maintain a radiation safety programme which objectives
shall include the following elements-
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(1) taking all practicable steps to ensure that the exposure of all person;
is kept as low as reasonably achievable and below the dose limits set ou
in Schedule | of these Regulations,

(ii) taking all necessary steps to ensure the physical safety and securin
of radiation sources to minimize risk to persons not connected with th
practice, and

({ify complying with these Regulations, License requirements an
ensuring that all necessary tests, inspections and records are maintaine
to enable the operating organization o demonstrate compliance witl
these requirements
() the Authority shall be notified of all appointments made pursuant t

these Regulations.

12.—( 1) A Licensee shall appoint at least one Well Logging Supervisc
PP EEng o)

as Radiation Safety Officer whose functions and dutics shall be clearly define

and doeumented.

{2) The minimum requirements and qualities fora Well Loggimg Supervis:

as Radiation Safery Officer shall he—

(1) theoretical knowledge and practical training in radiation protectio
and safety related to well logging operations

(b} sufficient management authority within the operating organization |
effectively supervise and control the well logging activity 1o ensure that tl
licence conditions are met ; and

(¢} the Radiation Safety Officers shall have the authority 1o stop ar
work that 1s not being undertaken in a sale manner:

13.—( 1) The responsibility of the Well Logging Supervisor as Radiatic

Safety Officer shall include—

() supervising the work to the extent necessary to ensure th
procedures ineluding local rules and all licence terms and conditions a
complied witl |

() preparing and reviewing writlen administrative procedures that deli
the means of complying with regulatory or licence requirements :

(¢) preparing and reviewing operational procedures including local rul
to ensure that exposures to radiation are kept as low as reasonab
achievable ;

() ensuring that operational manuals for the well logging equipment a
provided and are understood by the workers |

{¢) ensuring that safety assessments and emergency plans are preparet

( fiensuring that engingering controls and other equipment designed



protect persons against ionizing radiation are maintained

() idcnt;lf}-'[n_u designated arcas and establishing necessary safeguards
tor contralling access to such areas |

{#) arranging for and supervising the use of personnel dosimeter and
ensuring that appropriate dose records are mamtained |

(fyensuring that there is adeguate monitoring of workplaces in order 1o
prevent unnecessary exposure and to demonstrate compliance with these
Regulations and Licence conditions .

(/yinvestigation of accidents including abnormal high exposures in routine
work and overexposures, proposing, implementing remedial actions and
accident preventive measures !

(k110 determining the additional requirements for protection of any female
staff engaged in the work with jonizing radiation wheo may be pregnant ;

(Nearrving out a prior examination from a radiation safety standpoint of
any plans for new well logging facilities or modifications 1o existing ones

{m) maintaming inventories of radicactive sources

(12) performing regular safety inspections of all well logging activity ; and

() identifyving situations where a Radiation Safety Adviser should be
conzulted.

(2) Where more Radiation Safety Officers are appointed. in case of
multiple job sites, the reporting structure and individual duties of cach Well
Logging Supervisor or Radiation Safety Officer shall be well defined. with
one Well Logging Supervisor or Radiation Safety Officer having general
aversight,

14.—( 1) A Licensee shall appoint an authorized Radiation Safety Adviser
to advise in many areas, such as design of new facilities, maintenance of
safety systems etc. to ensure compliance with regulatory and Licence
requirements,

(2) The scope of advice and the services provided by an authorized
Radiation Safety Adviser shall be agreed with the Licensee and clearly
documented.

(3) A Licensee shall provide the Radiation Safety Adviser with appropriate
information and access to facilities in order for the Adviser to carry out the
agreed services.

15—(1) A Licensee shall ensure that only qualified persons carry out
well logging activities.

(2) Formal training of Radiation Safety Officers and other personnel
shall be carried out in a systematic manner and shall involve acereditation toa

BT

Fespomahilitice:
of the
Radiation
Safery
Adviser.

Trainig
il
Eduention,



B 98

Ohligations
of the

Ligensee

Kecard of
Frauning

Safety

Assessments,

recognized local, national or international standard and periodical training i
essential to maintain the required level of competence.

(3} A Licensee shall employ only qualified Radiation Safety Officer:

who have received formal training which include—

{a) sufficient educational background :
(6) specialized formal training in radiation protection and safety ;

(¢) familiarity with the oraanization’s local rules and License TeUISments:

and

(d) practical training in techniques and radiation protection and safety

requiremcents [FlC|IJ|:|Il]L emergency procedures specific to the equipment
used within the organization.

16. A Licensee shall ensure that Radiation Safety Officers and all workers

know and understand the—

() conditions and limitations of the Licence held by the Licensee

() organization’s radiation protection and safety programme ;

(e} operation and maintenance of the equipment used by the Licensee :
() hazards identified by the Safety Assessment

(¢} local rules and other operating procedures - and

(fdetailed procedures to be followed in the event of emergencies. the

training for which shall include traming exercises carried under realistic
condition.

17.—( 1} A Licensee shall prepare and maintain a record of training of

all the personnel involved in well logging and these records shall include the
following information—

(er) name of the person wha received the instruction ar training
(£) name of the institution er person who delivered the training :
(¢} dates and duration of the instruction or training ;

() a summary or list of the topics addressed -

(¢) copy of any training certificates : and

(#)the result of any professional examination taken.

(2} A Licensee shall provide copies of the training records to individual

warkers especially if they change their employers.

18.—(1) A Licensee shall ensure that a safety assessment is carried

out at the following stages—

{a} when applying for a new Licence or for medification to an existing

Licence -



(#) at the design stage, prior to the operation of well logging

{¢) when making significant changes to working practices or modifications
to well logging facilities : and

{¢f) when operating experience, or other information about accidents,
failures, errors or other events that could lead to potential exposures indicates
that the current assessment might be invalid.

(2) A Licensee shall ensure that the safety assessment is fully documented
and is prepared in consultation with the Radiation Safety Officers and Radiation
Safety Adviser.

(3) The safety assessment shall include a systematic and critical review
of the—

{a) nature and magnitude of potential exposures and the likelihood of
their oceurrence ;

(A) limits and technical conditions for operation of radiation sources ;

(¢} ways in which structures, systems, components and procedures related
to radiation protection er satety might fail, singly or m combmation, arotherwise
lead to potential exposures and the consequences of such failures ; and

(cf) factors which could give rise to the unintended operation of any
radiation source and the measures available to prevent, ientify and control
such oceurrences |

{4) Where the safety assessment shows there is a risk of a radiation

accident, a Licensee shall take all practicable steps to—

{e) prevent such accident ;

(5] limit the consequences of such accident. should the accident eecur ¢
and

(¢) provide workers with training in emergency procedures.

19. A Licensee shall carty out regular audits of normal well logging
operations to ensure that a satisfactory standard of radiation safety is being
mainiained.

20.—( 1} A Licensee shall develop a policy statement that specitics the—

{ar} person responsible for organizing and carrying out the safety audits ;

i(h) time interval between audits :

{¢) person responsible for preparing the audit report and making
recommendations :

() person to whom the audit report 1510 be sent ; and

{¢) person responsible for implementing any corrective measures that
are identified during the audit.
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(2) Each audit shall be done according 1o a structured plan and the time
seale set for implementing corrective measures shall ensure that any
deficiencies which present a significant radielogical hazard are dealt with
promptly and the agreed corrective measures shall be followed-up to ensure
that the audit process is completed.

Part HH—Ismvineal, Mosimonivg oF Workses

Statutory 21— 1} A Licensee shall assess the occupational exposure of all persons

Dusimeters whe may regularly work in controlled areas or may receive signilicant

Bl Dhee occupational exposure and shall provide such persons with appropriate
individual dosimeters to assess their cumulative oecupational radiation
exposure.

Kevards

(2} The dosimeters coverage 1s subject to the following—

() the dosimeter shall be Optically Stimulated Luminescent (OSL)
badges or a therme-luminescent dosimeter or as appropriate

{#) the supplving laboratory shall be subject to the approval of the
Autharity

{¢'} the period for the use of u dosimeter shall be for a masimum period
of 3 months ,

() the sttutory personal dosimeter shall only be used by the persen 1o
whon it is assigned :

feda Licensee shall maintain a dose record Tor each individoal in1he
manner specified i these Regulations .

(/) before a well logging supervisor or well logging or radiation worker
starts work, a Licensee shall obtain a copy of the workers” dose reconl
from previous occupational exposure @ and

(2) a Licensee shall draw up procedure to-describe the way individual
dosimeters are administered and this shall include persens who—

(1) order and receive the dosimeters from the dosimeter laboraton

{1y distribuite them to the Radiation Safety Officersand other radiation
workers

(1) colleet and dispatch them to the dosimeter processing laboratory
and

(v review and maintain the dose records

Radintion 22.—{1) Radiation surveys and personnel exposure caleulations shall

surversand b made and recorded Tor eaeh area where radioactive materials are stored.
Racords.
i2) Radiation surveys and personnel exposure calculations shall be made

und recorded for the radiation levels in occupied positions and on the exterior



ol each vehicle used o transport radicactive material and such survevs and
caleulations shall include each source of radiation or combination of sources
to be transported in the vehicle.

{(3) After removal of the sealed source from the legging tool and before
departing the jobsite, a survey meter shall be used to ensure that the logaing
tool is free of contamination,

{4) Radiation surveys shall be made and recorded at the jobsite or well-
head for each tracer operation, except those using tritium, carbon 14 and
sulfur 35 and these surveys shall include measurements of radietion levels
betore and after the operation and where radiation levels, post operation, exceed
bwice background. thearea shall be decontaminated or restricted until radiation
levels reach twice background,

(53 Records required pursuant to this regulation shall include the dates.
identification of individuals making the survey, identification of survey
instruments used and exact description of the location of the survey and the
records of these survevs shall be maimained for inspection by the Authority
for 2 vears altercompletion of the survey.

23. In order to ensure the protection of the personnel dosimeters, a
Licensee shall—

{er) take good care of dosimeter and proteet it Tom loss: theft or damage

{f) return the dasimeter at the end of every specitied periad of usage ;
and

(o) intorm the Radiation Satety (Mficer without delay, if dosimeter is
111ir=:s'ir|g, damaged or i it has been aecidentally exposed 1o radiation when
nok i use.

24. To ensure accurate reading of the dosimeters when not in use. the
storage of individual dosimetersshall inglude the following elements—

{er) dosimeters shall be stored in a suitable environmental eondition which
shall not damage or alfeet the propecties of the dosimeter vand

(&) mdpvidual dosimeters shall not be stored in source stores. near exposure
containers, near radicactive luminous items or in any other arex wiere
there are raised dose rates.

25.—{11 A Licensee shall take all reasonable steps to recover the loss
of any dosimeter,

(23 Where the dosimeter cannot be located, the Licensee shall carry ot
an investigation and prepare a report which meludes an estimate of the dose
received by the warker for the relevant period,

B 101

FProteci il
Peraoannel
Lrscimeters
during Lise

SEorgEe ol
Personnel
[Fosemerers

Lozs af
Femsonnel
[lpsimeters



B 102

Investigation
of Doses,

Reading of
Dosimeter.

Personnel
Manitoring,

Maintenance
of
Warkplace
Monitoring

Survey
Meters.

26.—(1) Results of personal dosimeters shall be reported to the we
logging supervisor who shall inspect them to determine whether—

(@) any unexpectedly high dose has been received ; and
(b} individuals doses are kept within the dose limits.

(2) The well logging supervisor shall in addition to sub-regulation (1)«
this regulation, set investigation levels of doses above which a form:
investigation and written report shall be prepared,

27.—(1) Direct reading dosimeters ¢.g. quartz fibre electroscopes sha
be used to supplement the Optically Stimulated Luminescent (OSL) hadgy
whenever it is important to have an immediate indication of exposure, fi
example during well logging or during emergency recovery of a source.

(2) The uses in regulation 26 (1) of this regulation shall be subject to th
following conditions—

{«) chirect reading dosimeters shall be read or reset at the start of eac
work shift and there after read at regular intervals with accurate recore
kept:

(#) where the direct reading dosimeter exceeds a level set by tl
Radiation Safety Officer, the radiographer shall stop work and discuss th
situation with the Radiation Safety Officer to establish how procedure
might be improved ; and

(c)a Licensee shall ensure that direct reading dosimeters and person:
alarm monitors are kept in good working condition and subject 1o reguls
operational checks.

28. No Licensee shall permit any individual to-act asa Radiation Safet
Officer or to assist in the use of sources of radiation unless such individu:
wears a dosimeter such as an Optically Stimulated Luminescem Devic
(OSLD) ora Thermoluminescent Dosimeter (TLD) and each dosimeter sha
be assigned to and worn by only one individual,

Part [IV—WaoskrLace Mosimoring
29. A Licensee shall develop and maintain a programme for workplac
monitoring in order to—
(@) evaluate radiclogical conditions ;
(f) assess exposures in controlled and supervised areas : and
() review the classification of controlled and supervised areas,

30.—(1) A Licensee shall ensure that a sufficient number of suitabl
radiation survey meters are available for the Radiation Safety Officer an
other personnel.



(2) A survey meter shall be used-at all times during storage, handling, use
and transportation of well logging sources to ensure that the sources are in
their assigned position or location and for it to be suitable for the working
environment, radiation survey meters shall sausfy the following conditions—

(@) they shall be robust, waterproof if likely to be used in the rain and
have an illuminated display if likely to be used in the dark ;
(b tunctional batteries shall be readily available

(¢} they shall be scaled in the appropriate units and shall be able to
indicate radiation levels from about 1 mSvh! up to about [0 mSvh' ; and

(¢f) a Licensee shall ensure that equipment obtained for this purpose i1s
of a type approved by the Authority and that it comes with an operating
manual and with an initial certificate of testing by the manufacturer or
supplier.

31— 1) A Licensee shall inspect the operation of the radiation survey

imeter at the start of each working shift,

{2) The inspection shall include—

() battery condition ;

(b} any other instrument checks (e.2. high voltage setting) ;

(¢} that the background radiation level is as expected | and

(¢f} the response against a gamma or neutron source is as appropriate or
other suitable cheeck source,

(3} Every radiation survey meter used during nuelear well logging shall

be checked regularly by—

(r) normal tests as in regulation 30(2) .

(&) any specific inspection of instrument specitied by the manufacturer ;

(¢) inspection of indicated gamma or neutron dose rale versus actual
dose rate at a range of dose rates to establish linearity of response ; and

(¢f) inspection of indicated dose rate versus actual dose rate at a range
of dose rates to establish linearity of response.

32— 1) Radiation survey meters shall be used to evaluate the radiological

conditions in all workplaces and in particular at the following locations around—

() controlled and supervised areas to review area classification and
ASSESS eXPOSUTES :

(f) a transport container when a new gamma or neutron source is reccived ;

(¢} a gamma or neutron source container when collecting it from a store
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() & gamma or neutron source container when returning it to a store t
confirm the source is present and is fully shiclded and

() & gamma or neutron source container when loading and offloading |
into a vehicle used for transport.

(2) Radiation survey meters shall alse be used (o evaluate the Radiolegica
condition in all work places —

(a) after every use and handling of gamma or neutron source 16 confirn
that the source is in its fully shielded position or assigned location ;

() to cheek the dose rates at the controlled area barriers during sit
nuclear well logging ;

{¢} when transferring radioactive sources between containers ; and
(efy when dealing with emergencies involy INg gamm or neulron sources
{3} Records of radiation surveys shall melude the following details
{1 location ;

() date ;

(¢) name of person performing survey :

() survey meter type and serial number :

() radiation source details, c.g, type of source. activity, ele o
(Mocations of measuring points : and

(g) dose rate in uSvh' and other appropriate units:

{1) A Licensee shall ensure that records of radiation surveys are kept in
a manner specified i any License conditions or these Regulations.

ParT V—BeCURITY AND STORAGE OF RADIOACTIVE SOURCES

33.—{1) The Licensee in whose custody the sources are at any material
time shall establish physical controls and administrative procedures to pravent
damage. thefi, loss or unauthorized removal of radioactive sources.

{2) In order to ensure Security and Contral of Radiation Sources, a
L.icensee shall take into consideration the follewing—

{er)y control and procedures to prevent entry by unauthorized Persens
into radioactive source stores and controlled areas during site well loeging
procedures ;

(b)control of source is not relinquished without prior notification of the
Authority

(¢) a radicactive source shall not be transferred. unless the receiver
possesses a valid authorization ;



(e that all workers shall be informed of the need and importance of
radioactive source security ;

(&) permanent and purpose designed radioactive source stores are to be
made available :

(/) temporary stores are established where necessary at sites where
well logging procedures are undertaken |

() identification of the potential ways in which sources can be lost or
stolen, in particular the risks of theft during temporary storage and
transporting radicactive sources ;

(k) an effective system for accounting radicactive sources shall be
implemented and shall be fully complied with by all workers and the system
shall be capable of detecting losses quickly ; and

{iyduring each logging or tracer application, the logging supervisor or
other designated emplayee shall maintain direct surveillance of the operation
to protect against unauthorized or unnecessary entry into a restricted area.

34, Sealed sources used in well logging activity shall be stored in secured

exposure containers or source changers and these in turn shall be kept in
suitable stores that shall meet the following minimum requirement—

{ery it shall be designated as a controlled area ;

() 1t shall be properly secured. to prevent removal or tampering with the
radinactive sources ;

(¢) the keys shall be made available to the well logging supervisor enly
and key holding shall be properly documented :

(¢f) it shall protect the equipment from damage and harsh environmental
conditions ;

() 1t shall provide protection against fire and shall not contain or be located
in proximity to flammable, corrosive, oxidizing materials, or explosives

{the entrance door to the store shall be labeled clearly and durably
with a radiation trefoil symbol with the words “Danger Radivactive
Maierial" in an understandable language ; and

(i) if the store is located at a place not on the Licensee’s site, the name,
address and telephone number of the Licensee shall be displayed so that he
can be contacted in an emergency situation.

35.—(1)A Licensee shall ensure that the location of his sources is known

at all times and a formal accountability system shall be established that records
the location of the following radioactive sources—

(a) sealed sources used in well logging ;
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(&) other sources such as those used to test radiation survey instruments
and calibration ; and

(c) transport containers or source shield incorporating depleted uranium
shielding, even when these containers do not contain a gamma or neutron
source.

(2) The accountancy procedures shall be documented and consist of a
number of elements which together provide defence in depth to ensure that
records are complete and accurate,

36,—{ 1) A Licensee shall maintain a central and definitive record of all
his radioactive sources and this record shall be established for each source as
soon as it is delivered to the organization.

{2) The record in regulation 35(1) shall be established for each source
as soon as it is delivered to the organization and shall contain the following
documents and details—

(a) details of the source supplier ;

(&) date of receipt into the operating organization ;
(¢} manufacturers’ serial number ;

(o) radionuclide and activity on a stated date -

(¢) normal storage location ;

(/) type and serial number of the exposure container in which source is
located ;

(2} local identifier;
(#) original manufacturers’ leak test certificate ;
(i) copy of any subsequent leak test certificate :

(f)original suppliers’ special form certificate if one is issued and any
updated certificates : and

(k) date, method and destination for final disposal or transfer to another
party as authorized by the Authority.

(3} The documents and details in sub-regulation (2Ka) to () of this
regulation, shall be updated when the sources are moved between storage
locations or exposure containers for each sealed source.

(4) For each source container incorporating depleted uranium—
(@) details of the container supplier ;

(#) date of receipt by the Licensee ;

(c) manufacturers’ serial number ;

() container type or model number or other descriptor ;



=

(¢) transport code (e.g. Type A, Type B, etc) ;

(fymaximum activity of source allowed to be used in the container ;

() the quantity of depleted uranium in kg if used as shiclding material ;
and

() date, method and destination for final disposal or transfer to another
party as authorized by the Authority.

(5) The records shall be securely kept by the Licensee and copies of the
records shall be transported with each source in a suitable file or other document
holder so that they can be readily inspected by the Authority.

(6) When sources or exposure containers are finally d15p05cd of, the
central records for each source or container shall be stored in a secured place
for such period as may be specified in the Licence conditions or these
Regulations.

37.—(1) Source movement records shall be maintained for every
radioactive source and source containers that incorporate depleted uranium
and the records shall be recorded as follows—

(¢) an identifier that is sufficient to allow the source container to be
related to the central records which also contain the records of the sealed
source inside the container ;

(k) the radienuclide e.g. Cs-137, Ba-133 ¢

(¢) date and time the source is removed from the store :

() name and signature of the Radiation Safety Officer removing the
source |

() the place where it will be taken ;

(fydate and time it shall be returned to the source store | and

() name and signature of the Radiation Safety Officer returning the
source.

(2) The source movement shall be recorded every time the source 1s
moved and the Radiation Safety Officer shall regularly inspect them, to ensure
that these records are accurately completed and the Licensce shall retain the
source movement records for a period specified by the Authority.

38.—(1) A Licensee shall ensure that monthly audit are made of the
source account and movement records.

(2) The physical location of each source and any incorporating depleied
uranium shall be verified.

(3) The audit shall include the following—
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(a) identification from the central record of which sources are current |y
held by the Licensee ;

(&) preparation of a checklist of these sources :

(¢) confirmation by physical inspection that every source and depleted
uranium source container is accounted for using a radiation survey meter if
there is any doubt whether the source is present :

() confirmation that source movement records are accurately completed :
and

{e) a written record that the audit results are satisfactorily which shall
take the form of the signature of the Radiation Safety Officer in the record
or a separate record sheet retained by the Radiation Safety Officer.

Parr VI—REQUIPREMENTS FOR MUCLEAR WELL LoGting EouipsenT

39. Equipment used for well logging shall be subject to the following
peneral requirements

(e} any madification of a sealed source, or any ancillary equipment used
in well logging activity shall be undertaken anly by a qualified expert who is
satisfied that the modification does not adversely effect the safety of the
equipment. and significant modifications shall only be carried out following
authorization from the Authority ; and

() well logging equipment shall not be used in conditions or environments
for which it was not designed and such equipment shall be stored in 4
8 uip

suitable manner.

40. In order to cnsure adequate protection of persons during well log aing
the sealed source shall be housed in a shiclded container except when in
downhele.

41.—(1) Sealed sources used for well logging shall be desivned,
manutactured and tested 1o meet the requirements of the International Standard
Chrganization or Standard Organization of Nigeria,

(2) In addition 1o the requirement of regulation 400 1) of these
Regulations—

(a) they shall be certified as meeting the requirements of “special form”
radioactive material according to the International Atomic Energy Apency
transport regulations, TS-R-| ;

(£} cach radicactive source shall have demonstruted its integrity: by
completion of a satisfactory leak test in accordance with the international
standard organization ! £

(c) any new source shall be supplied with a leak test certificates to
ensure the ongoing integrity of the source capsule ;



e e —,

() leak tests shall be carried out at intervals prescribed by the Authority

or Licence conditions or the regulations ;

(e} operating organizations shall require that source suppliers provide

certification with all new sources |

(fHisource assemblies shall be designed, fabricated and tested to meet

the requirements of the International Standard Organization (SO} ;

{g) source assemblies shall be compatible with the, ancillary equipment

and any source changer |

{h) source assemblies shall be marked with the radiation trefoil sign and

a legend “radioactive” ; and

{)they shall also be durably marked with the manufacturer’s serial

number.

42.—(1) A Licensee shall have a good understanding of the type and
safe use of the source or transport containers orany other container authorized
by the Authority which shall be used.

(2} Containers that incorporate depleted uranium shall be treated as
radioactive sources even when empty and they shall be properly stored,
accounted for and disposed of only ina manner authorized by the Authority.

{3} A Licensee shall have knowledge of which of the conmtainers
incorporate depleted uranium and check that the containers are durably marked
to identify this.

(4) Any type of source or transport container used. shall meet the
minimum requirements of the Intemational Standard Organization or equivalent
1o the requirements of the Standard Organization of Nigeria,

{(3) Any source or transport container shall bear a durable and clear label
with the following details—

{a) the ionizing radiation trefoil symbol

(h) a cautionary warning &.p. “DANGER - RADIOACTIVE
MATERIALS™

(e rchemical and mass number of radionuclide (e.g. "Am-241Be™, "Cs-
EE77)

{ef) maximum source activity permitied for the container ;
{¢) model and serial number of the container |

{Hlicensee’s name and address

{6 The container shall be supplied with an operational and maintenance
manual.

(7y A Licensee shall request that suppliers of source or transport containers
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and ancillary equipment to provide these manuals in an appropriate langus

Mainte- 43. A Licensee shall ensure that the —
nanee
Programme. (1) radiation generators, ancillary equipment and safety systems

regularly inspected and maintained and this shall require a formal program
of inspection and maintenance that shall take into account
recommendations of the equipment manufacturer and supplier ; and

(#) programme shall incorporate-

(i} routine checks to be carried out at the beginning of each v
logging operation and in which all logging supervisors are trained :

(if) periodic inspection and servicing of equipment that can be d.
by a Licensec |

(ifi) periodic inspection and servicing of equipment that shall onls
done by a qualified expert either from the equipment supplier or age
approved by the equipment supplier :

(iv) any service arrangements made between the operat
organization and the equipment supplier or approved agent shall
specified in writing and the

(v) operating organization shall monitar these arrangements to ens
that the agreed work is actually carried out ; and

(vi) that any equipment found te be defective shall be mar

unserviceable and cannot be used until repaired and any such de
shall be promptly notitied to the Radiation Safety Officer,

ParT VII—-EREouirements ror NUcLEAR WELL Locaing

Preparation 44. A Licensee shall—

for Muctear . i \ .
well (a) obtain a Licence as required by the Authority ;
Logging. (b} carry out a site-specific safety assessment ;

(¢) provide a secure store for sealed sources and radiation generato

() ensure that a suitable, tested and functioning radiation monito
available at the site ; and

(¢) exchange necessary information and co-operate with the site oper:
as is necessary to ensure the safety of all persons on the site in respec
the nuclear well logging.

Documents 45. A Licensee or registrant shall maintain. for inspection by the Autho

;""' R."“;":S the following documents and records for the specific devices and sour
L redl 3 3

[:;,ﬂlll used at the field station—

Stations. (a) appropriate Licence or certificate of registration



(h) operating and emergency procedures ;

{c) a copy of these regulations ;

{ef) records of the latest survey instrument calibrations ;

(¢) records of the latest leak test results pursuant to Licence conditions ;
{fiquarterly inventories ;

(&) utilization records ;

(h) records of inspection and maintenance and

(f)survey records.

46.—(1) A Licensee shall ensure that the sealed source except those

containing radiocactive material in gaseous form, used in downhole operations
shall be certified at the time of manufacture to—

(&) be of double encapsulated construction :

() contain radioactive material whose chemical and physical forms are
as insoluble and non-dispersible as practical ; and

(c) have individually passed external pressure testing to at least 24,656
pounds per square inch absolute (170 MN per m?),

{2) Sealed sources, except those containing radioactive material in gaseous
form of a certificate from a transferor certifying that an individual sealed
source meets the requirements of sub-regulation (1) (@) and (b) of this
regulation, shall not be put into use until such determinations and testing
according to sub-regulation (1) (6) of this regulation have been performed.

{3) Certification documents shall be maintained for inspection by the
Authority for a period of 2 years after source disposal and where the source
is abandoned downhole, the certification documents shall be maintained for
|00 years.

47. A Licensee using radicactive materials shall maintain utilization records
which shall be kept available for inspection by the Authority for 2 years from
the date of the recorded event, showing the following information for each
source of radiation—

{(a) make, model number and a serial number or a description of each
source of radiation used ;

(b) the identity of the well logging supervisor or field unit to whom it is
assigned ;

(c) locations where used and dates of use ; and
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(d) in case of tracer materials and radioactive markers, the utilizatio
record shall indicate the radionuclide and activity used in a particular wel

PaRT IX—PRECAUTIONARY PROCEDURES IN LOGGING AND
SUBSURFACE TRACER OPERATIONS

48. Awell logging supervisor or other designated employee shall maintai
direct surveillance of the operation to protect against unauthorized ¢
unnecessary entry into a restricted area during each logging or trace
application,

49. A Licensee shall provide and require the use of tools that will assur
remote handling of sealed sources except for low-activity calibration source
that result in a gammia exposure rate at contact of less than 100 milliroentgen
(2.58 x 10- uC per kg) per hour.

50.—(1) All personnel handling radicactive material shall use protectiv
gloves and other appropriate protective clothing and equipment and precaution
shall be taken to avoid ingestion or inhalation of radioactive materjal,

(2} A Licensce shall not intentionally inject radivactive material into an
fresh water aquifers unless the Authority determines that such injection wil
not endanger the public health, safety and welfare.

(3)A Licensee shall not inject radioactive material into any wel| unless
can be demonstrated to the Authority that the procedure will not result in an;
liquid or gases distributed to the public.

S1.—( 1) A controlled area shall be designated without exception durin;
well logging,

(2) In order to determine the extent of the controlled area, a License:
shall take account of the nature and frequency of well logging at a specifi
site as well as the occupancy.

(3) The boundary of the contralled area shall be physically demarcate
at all positions where access is possible.

52.—(1) A Licensee shall maintain sufficient calibrated and operably
radiation survey instruments at each ficld station and temporary jobsite b
make physical radiation surveys and instrumentation shall be capable o
measuring 0.1 milliroentgen (0.001 mSv)} per hour through at least 5
milliroentgens (0.5 mSv) per hour.

(2) Radiation survey instruments used to establish dose rates shall be
calibrated—

{er) at energies and geometries appropriate for use :



() at intervals not exceeding 12 months and after gach instrument
servicing ;

(¢} so that accuracy within plus or minus 20 per cent can be demonstrated ;
and

(¢f) for linear scale instruments, at two points located approximately 1/3
and 2/3 of full-scale on each scale; for logarithmic scale instruments, at
midrange of each decade and at two points of at least one decade and for
digital instruments, at appropriate points.

(3) Records of survey instrument calibrations shall be maintained for 3
years after the calibration date for inspection by the Authority.

53.—(1) A Licensee using sealed sources containing radicactive material
shall have the sources tested for leakage and records of leak test results shall
be kept in an appropriate 81 Unit Hundreds of By (KBg) and maintained for
inspection by the Authority for 3 years after the leak test is performed or until
transfer or disposal of the sealed source.

(2) A Licensee shall ensure that tests for leakage shall be performed
only by persons specifically authorized to perform such tests by the Authority.

(3) A Licensee shall ensure that the test sample be taken from the surface
of the source, source holders or from the surface of the device in which the
souree is stored or mounted and on which contamination might be expected to
accumulate and analyzed for radioactive contamination and the analysis shall
be capable of detecting the presence of 0,005 microcurie (185 Bq) of radicactive
material on the test sample.

54. Each sealed source containing radioactive material shall be tested at
intervals not exceeding 6 months, In the absence of a certificate from a
transferor indicating that a test has been made prior to the transfer. the sealed
source shall not be put into use until tested. If, for any reason. it is suspected
that a sealed source may be leaking, it shall be removed from service
immediately and tested for leakage as soon as practicable.

55. A Licensee shall immediately withdraw the source from use where
the test reveals the presence of 0.005 microcurie (185 Bq) or more of leakage
or contamination and shall—

{ar) cause il 1o be decontaminated, repaired or disposed of in accordance
with these Regulations :

(b} check the equipment associated with the leaking source for radioactive
contamination and if contaminated : have it decontaminated or disposed of in
accordance with these Regulations'; and
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(c) make available to the Authority within 5 days of receiving the tes
results a report describing the equipment involved, the test results, any
contamination which resulted from the leaking source and correctives action
taken,

36. The following sources are exempted from the periodic leak test

(ar) hydrogen 3 sources ;

(b} sources containing radioactive material with a half-life of 30 days ar
less :

{c¥sealed sources containing radicactive material in gaseous form ;

() sources of beta-emitting or gamma-emitting radioactive material with
an activity of 100 microcuries (3,7 MBq) or less ; and

{¢) sources of alpha-emitting radioactive material with an activity of 10
nucrocuries (0.370 MBq) or less.

57. During well logging, a Licensee shall ensure that defence in depth is
achieved by providing multiple layers of safety that include

(@) carrying out a prior site-specific safely assessment :

(h) establishment and demarcation of & controlled area -

(¢) restriction of access to the contralled area -

(e} use of survey meters before and alter EVELY XPOSUre

(¢) use of personal alarming dosimeters

{f1use of warning signals before and after the exposure ;and

(g} properly and well implemented operating procedures.

58.—(1) Acontrolled area shall be designated, withaut exception, during
all well logging procedures and the cantour demarcating the area of safe dose

shall be set at a value ensuring that outside the controlled area the snnual
dose limits for the public is not exceeded.

(2) The controlled areashall include the complete periphery of the comour
and where necessary demarcate areas above and below the working level

59.—{ 1) A Licensee or Registrant conducting operations al 4 lemporary
Jobsite, which isa location to which radioactive materials have been d ispatched
to pertorm wireline service operations or subsurface tracer studies, shall have
the following documents and records available at that site for inspection by
the Authorioy—

(@) operating and emergency procedures ;

(6} survey records for the period of operation at the site :



(¢) evidence of current calibration for the radiation survey nstruments
in use at the site ; and

() when operating, a copy of the appropriate Licence, certificate of
registration or eguivalent documents.

(2) A Radiation Safety Officer must be physically present at a temporary
jobsite whenever licensed materials arc being handled or are not stored and
locked in a vehicle or storage place, however, the Radiation Safety Officer
may leave the jobsite in order to abtain assistance if a source becomes lodged
inawell,

(3} The Radiation Safety Ofticer or other individual designated by the
logging supervisor shall maintain direct surveillance of the operal 1on to prevent
unauthorized entry into a restricted area during well logging, except when
radiation sources are below ground or in shipping or storage containers,

60.—( 1) Warning notices shall be displayed around the controlled area
boundary at suitable positions, and shall bear the international radiation trefoil
symbol, warnings and appropriate instructions in English and local language
such as Danger Radiation, Controlled Area And Keep Out and the meaning of
the warning signals shall be clearly stated.

(2) A notice shall also include a phone number for use in case of
emergencies.

61,—( 1) Each source, source holder or logging tool containing radicactive
material shall bear a durable, legible and clearly visible marking or label, which
has. as a minimum, the standard radiation caution symbol with the conventional
color requirement and the following wording—

DANGER OR (*CAUTION")
RADIOACTIVE
(2} Fach transport container shall have permanently attached to it a

durable, legible and clearly visible label which has, as a minimum, the standard
radiation caution symbol and the following wording-

DANGER OR ("CAUTION™)
RADIOACTIVE.
NOTIFY THE AUTHORITY IF FOUND

62. Before the commencement of any nuclear well logging work-

(@) the area shall be cleared of all people except authorized personnel |

() the boundary shall be clearly visible, well illuminated and continuously
patrolled to ensure that unauthorized people do not enter the controlled
area ;
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(¢) prior to carrying out the well logging work, the well lo 28ing supervisi
shall perform a radiation survey to ensure that dose rates at the boundan
do not exceed authorized limits : and

() dose rates at representative points at the boundary shall be checke
during operations to ensure that the barriers are correctly positione

particularly if the position of the equipment or direction of the radiatio
beam is changed.

63. On completion of well logging or at the end of a working period
the work is long-term, the controlled area shall be de-desi gnated and th
following steps shall be taken—

{er) confirm that all radicactive sources are [ully shielded and in the)
shielding container ;
(k) after all source containers have been removed. a final check shal

be made with a survey meter to ensure that no radioactive sources hav
been inadvertently lefi behind & and

(¢} check that all warning notices have been removed.
PART X—TRANSPORTATION OF RADIOACTIVE SOURCES

64. The transportation of sealed sources shall comply with Intermationa
Atomic Energy Agency for Safe Transport of Radioactive Materials TS-R-
and the Nigeria Transportation of Radioactive Sources Regulations, 2006 an
proper packaging shall be used for all transportation and the manufacturer”
mstructions followed for proper preparation of exposure containers befon
transportation,

63.—( 1} Prior to each shipment of radicactive sources. a Licensee shal
make necessary arrangements with the source supplier to receive all relevan
information which shall include the following for each package or container

ter) the nuclide, number and activ ity of spurces ;

{h) a description of the source construction and performance tests

imcluding leakage tests

(¢') special form approval certificate

(e} a description of the package ;

(¢) approval certificate for Type B packages, or Statement of compliance

with Intemational Atomic Energy Agency (TS-R—1) for other packages :

(/) details of any special arrangements required, including multilateral
approvals, where necessary ; and

() acopy of the transportation documents to be sent to the Licensee b
fax or e-mail before dispatch if possible.



(2) A Licensee shall not agree to the dispatch of a consignment by the
supplier, unless the provisions of sub-regulation (1 }(@) to () of this Regulation
have been complied with and both the supplier and Licensee shall agree on
the transportation route and responsibility for each stage of the journey.

{3) Arrangements shall also be made for the following where necessary—

(er) checking of radiation dose rates from the package or container ;

(k) checking that the correct transport labels are attached to the package
or container and replacing any that is damaged or illegible

(&) ensuring that the package or container is securely attached to the
vehicle and that the vehicle is correctly labeled ;

{ey dealing with border controls © and
(&) security of the consignment during transport, particularly during delays

ar overnight stops.

66— 1) A Licensee shall return packages or containers to the source
supplier after receipt of a consigniment of radiocactive sources.

(2) All requirements of the Nigeria [ ransportation of Radioactive Sources
Regulations, 2006 and International Atomic Energy Agency (TS-R-1)
concerning packaging, labeling. placarding where necessary, consignor
responsibilities and all authorizations and approvals must be met before
dispatching radioactive sources.

67. A Licensee, while returning unused sources. shall provide the
following information to the consignee for each package or container—

(a) the nuclide, number and activity ol sources :

(#) a description of the source construction, including leakage tests ;

(¢} special torm approval certiflicate ¢

() a description of the packaging in which the source is 10 be transported

{e) approval certilicate for Type B package. or statement of compliance
with International Atomic Eneray Asency (T5-R-1) for other packages |

(Hdetails of any special arrangements required, including multilateral
approvals, where necessary :

() acopy of the transportation documents to be sent o the consignee
by fax or e-mail before dispatch, if possible.

68. (1) A Licensee and consignee shall agree on the transportation
route and the responsibility for each stage of the journey and this shall lie with
the Licensce.
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{23 A Licensee shall be responsible from dispatch until the consignmen
reaches the consignee’s premises and other arrangements are satisfactor
provided, and an agreement is reached in advance by both parties which i
also acceptable to the Authority.

69. In order to prepare the consignment for dispaich, a Licensce shall—

(¢r) load the sources into the package, verifying the details to be prav ide
to the consignee such as serial numbers and comparable information to b
entered on the transport document

(h) close it securely and then examine the package or container t
ensure that it is in good condition, referring to any procedures provided b
the source supplier ;

(¢) carry out contamination monitoring of the outside of the package ¢
container to ensure that there is no residual radioactive material prese:
and therefore suitable for transportation ;

(ef) carry but dose rate monitoring of the package or container and attac
appropriate transport labels

(¢} refrain from using the transport labels relating to the sources contain
in the package or container when received ; and

() complete a transportation document.

70. A Licensee shall put in place necessary arrangements [or il
following—

(a) ensures that the package is securely attached to the vehicle and th
the vehicle is correctly labeled : and

(5 provides security for the consignment during transportatu
particularly during delays or overnight stops.

71. A Licensee shall—

(a) conduct a quarterly physical inventory to account for all sources
radiation ; and

(b) maintain records of inventory for 2 years from the date of 1
inventory for inspection by the Authority and shall include the quantiti

kinds of sources of radiation, the location where sources of radiation ;
assigned, the date of the inventory and the name of the individual conduct

the inventory.



ParT XI—EMERGENCY PLANKING AND PREPAREDNESS

72. A Licensee shall prepare emergency plans which are designed 1w
secure the protection and safety of anyone who may be affected by such
aceident, where a salety assessment identifies that an accident is likely to
affect workers or members of the public.

73.—(1) A Radiation Safety Adviser shall be consulted when drawing
up emergency plans.

(2} Emergency planning and preparedness shall be regarded as comprising
the following stages—

{1} identification of potential accidents and other unplanned events during
well logging and an evaluation of the risks associated with these |

(#) development of emerzency plans to deal with the identified hazards |
(¢} specification and acquisition of emergency equipment :

(efy raning w implement theemergency plan, including necessary training
in the use of the emergency equipment ;

(£} exercises at appropriate intervals 1o test the implementation of the
emergeney plan ; and

() periodic reviews and necessary updates of the emergency plans,

74.—{ 1) The responsibility foradequately implementing cach of the six
stages contained under these Regulations fie with the Licensee and the resulting
emergency plans and associated arrangements shall form a part of the
Licensee s application 1o the Authority,

(2) Implementation af the emergency plan may invalve participation by
exlernal organizations and specialized consultants and the plan shall ¢learly
address such external participation. ensuring that the participants are fully
wware of and accept their various responsibilities.

75. Atinitial stage. reasonable foreseeable accident and incident situations
shall be wdentified, likely consequences evaluated and potential doses estimated
for all persons who may be involved including members of the public where
applicable and local circumstances shall be taken into account.

76. Each of the following events involving sealed sources shall be
recognized as constituting a potential event necessitating implementation of
an emergency plan—

(a) theft or loss of a source, or container ;
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(b) damage to a source or a container, such as mechanical or fire
damage, including during transport or downhole operations ;

(¢) radivactive contamination resulting from a damaged or faulty source
and

() malfunction or deliberate defeat of the safety and warning system.

Drevelopment 77— 1) A Licensee’s operating and emergency procedures shall include

ot appropriate instructions in at least the following—

Emergency

I*lans, (&) handling and use of sources of radiation to be employed so that ne
individual is likely to be exposed to radiation doses in excess of the establishec
standards :

{(b) methods and occasions for conducting radiation surveys .
(¢) methods and occasions for locking and securing sources of radiation ;
(d) personnel monitoring and the use of personnel monitoring equipment ;

(¢} where applicable, the transportation of radioactive sources to
temporary job sites, field stations, including the packaging and placing o
such sources in vehicles, placarding of vehicles and securing the source
during transportation |

(/) minimizing exposure of individuals in the cvent of an accident ;

(g) procedure for notifying authorised personnel in the event of a
accident ;

{h) maintenance of records |

(i) where applicable, inspection and maintenance of source holders
logaing tools, source handling tools, storage containers, transport container
and injection toals

(/) where applicable, procedures to be followed in the event a seale
source is lodged downhole : and

(k) where applicable, procedures to be used for picking up, receivin
and opening packages containing radioactive matenial.

(2) Emergency plans shall address each of the reasonably foresceabl
accident situations identified during safety assessment and shall aim to restric
as far as is reasonably possible, any exposures that may result from them.

Esatiires ot 78. The emergency plans shall develop the following components

Emergency

Plan (@) identification of persons authorized o implement the various stage
i

of the plans ;

(&) identification of persons or organizations that may need be notitie
at the various stages of the plans, including all necessary telephone. fax.
mail numbers and addresses ;



(¢} advice on when to implement the emergency plans : and

(e} procedures specific 1o each identified emergency situation. to be
tollowed at various stages. as applicable

{¢) initial stage, to contain the situation ;
(77} planning stage, to plan and practice the recovery stage ;
(7)) recovery stage
{(iv) post-accident stage. to return working situation to normal © and
(v} preparation of accident report ;
(¢} special procedures to follow i life threatening situations ;
() availability of emergency response cguipment ; and
(&) notification to the Authority,

79. A Licensee shall ensure that all necessary equipment is available to
deal with emergency situations and the emergency cquipment shall include
{er) appropriate and functioning survey melers, personal alarming
dosimeters and direet reading dosimeters {QFE or electronic)

() additional personal dosimeters. thermo luminescent dosimeters or
film badges ;

(e} barricr materials and warning notices ¢
(e} bags of lead shot, spare lead sheet and lead tunnel

(¢} suitable tool kitand sourde recovery equipment, long handling tongs.
pliers, screwdrivers, bolt cutters, adjustable spanner, hacksaw and torch
light ;

(/) emergency shielded storage container. spare source container and
communication equipment (e.g. mobile phones, walkie-talkics) ;

(&) spare batteries for survey meters, personal alarms and torch ¢

(/) stationery supplies and incident loghoek : and

(7} equipment manuals,

80. A Licensee shall carry out regular audits to ensure that all emergency
cquipments are available and are functioning correctly.
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81. The fo]hming subjects must be included in training courses Tor
logaing supervisors
{er) fundamentals of radiation safely, including—
(1) characteristics of radiation.
(i1 units of radiation dose and. ifappropriate, guantity of radicactivity,

(#1) significance of radiation dose, including, Radiation protection
standards and Biological effects of radiation dose,

(i) levels of radiation from sources of radiation, and

{v) methads of minimizing radiation dose, including, working time,
working distances and Shielding:

(&1 radiation detection instrumentation to be used, include

() use of radiation survey instruments, including operation. calibration
and limitations,

{#) Survey techniques, and

(i) use of personnel monitoring equipment !
(¢} equipment to be used, include—

() handling equipment, if appropriate,

(i) sources of radiation,

[fii) storage precautions, il appropriate, and control of equipment :
and

(iv) operation and control of equipment ;

{¢l) training shall also include, the requirements of these Regulations, the
Nuclear Safety and Radiation Protection Act, the Nigeria Basic lonizing
Radiation Regulations, the Nigeria Safety and Security of Radioactive
Soeurces Regulations. the Nigeria Transportation of Radioactive Sources
Regulations, the Nigeria Radioactive Waste Management Regulations amd
the Nigeria Radiation Safety in Nuclear Well Loggzing Regulations ;

(e} the Licensee’s or Registrant’s written operating and cmergency
procedures ;and

(f1 the Licensee’s or Registrant’s record keeping procedures.

82.—(1) All persons nominated to participate in the emergency plans
shall be adequately trained to ensure efficient and effective implementation of
their roles and this shall include familiarzation and understanding of the plans:
together with training in the use of the emergency eguipment.

{2)Trainme provisions shall be audited at intervals, not exceeding 12
months.



83. Emerzency exercises shall be held to test critical components ot the
emergeney plans at intervals and lessons learned shall form part of future
reviews of emergency plans.

84. Formal reviews of emergency plans shall be undertaken annually to
ensure—

(¢r) names of persons, contact details, welephone and fax numbers shall
be up to date ; and

{F) emergency equipment is availible and maintained.

85— L) Motification shall be made | radiation incidents and radioactive
sourees lost other than downhole logging operations.

(2% Whenevera sealed source ordevice o ntaining radioactive material
i5 lodged downhole, the Licensee shall-

(@) notily the Authority immediately :

(h} monitor at the surface for the presence ol radicactive contamination
with a radiation survey instrument or logging tool during logging ol recovery
operations ; and

{¢) notify the Authority immediately by telephone or e-mail where
radiogetive contamination is detected at the surface or where the source
appears to be damaged.

(3} When it becomes apparent that efforts to recover the radioactive

source will not be suceesstul, the Well-Owner shall—

(e} -advise the Source-Owner and the Authority of an appropriate method
ol abandonment, which shall inelude—

(1) the immobilization and sealing in place of the radicactive source
with a cement plug,

(ii) the setting ol a whipstock or other deflection device. and

(iif) the mounting of a permanent identification plague, at the surface of

the well, centaining the appropriate information reguired by this section |

{h) notify the Authority by telephone or e-mail, fax or letter, giving the
circumstances of the loss, and request approval of the proposed abandonment
procedures.

(4) When efforts to recover the radioactive source are not successtul.
thie Well-Chwner shall do the fellowing—

(¢1) notify the Authority by telephone. e-mail, fax of the circumstances
that resulied in the inability to retrieve the radipactive source and obtain the
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Authaerity’s approval to implement the abandonment procedures or that the
Well-Owner implement abandonment before receiving the Authority’s
approval because the Well-Owner can demonstrate that there was an
inumediate threat to public health and salety and nothing can be done further.

(A} file a written report with the Authority within 30 davs of the
abandonment, setting forth the fol lowing information—

(1) date of occurrence and a brief description of attempts 1o recover
the source,

(ir} & description of the radioactive source involved. including
radionuelide,

L) quantity and chemical ind physical torm,

v} surface location and identification of well.

(v) results of efforts to imntobilize and set the source in place,

(vi) depth of the lodeed radiouctive SUITCE,

(vif) depth of the top of the cement pity,

(i) depth of the well @ and

(v} information contained on the permanent identification plague
(5) Whenever a sealed source containing radioactive material js

abandoned downhole, the Well-Owner shall provide a permanent plague. as
described below, for posting the well or well-bare which shall—

(e} be constructed of long-lasting material, such as stainless steel or
menel, and

(£} contain the following information engraved on its face-
(i) the word “CAUTIONT -
(#) the radiation svmbol without the conventional color reguiremen ¢
(ifi) the date of abandonment :
(v} the name of the Well Operator or Well-Owner -
(v} the well name and well idemtification numbers or ather desiznation ;
(vi} the sealed sources by radionuelide and quantity of sctivity
(vii} the source depth and the depth 1o the top of the phug and
(vitr) anappropriate warning. depending on the specific circumstanges
of” cach abandonment which may melude
DO NOT DRILL BELOW PLUG-BACK BEPTH™:
DO NOT ENLARGE CASING™ : or



“DO NOT RE-ENTER THE WELLBORE T THE SOURCE
POSITEON®,

followed by the words, “before contacting the Authority™.

(6) The Source-Owner shall immediately notify the Authority by telephone
ore-mail. and subsequently by confirming letter, if'the Licensee knows or has
redson to believe that radivactive material has been lost in or to an underground
potable water source, Such notice shall designate the well location. deseribe
the magnitude and extent of loss of radioactive material, assess the
consequences of such loss and explain efforts planned or being taken 1o mitigate
these consequences.

(7Y In order to learn rom the incideat situations that have oecurred
within the organization or elsewhere, and to report back the lessons learned
50 as to improve equipment, operating procedures and emergency plans, reports
of any incident or accidents shall be prepared by the Radiation Salety Officer
with the agsistance of a Radiation Safety Adviser and the reports shall be
subimitted 1o the Authority,

(B} At each stage of the abandonment, the Source-owner shall notify the
Authority accordingly,

86. The Incident Repont shall include the following—

(er) adeseription of the accident, giving as much details as possible concerning
the specific equipment involved including model and serinl numbers :

(h) names and designations of all persons affecied by the accident ;

() environmental conditions at the time of the accident ¢

{e) the specifie cause of the aceident. whicre known ¢

{e) details ol actions taken to stabilize the aceident situation and restore
conditions back to normal |

(1 evaluition of deses received by all persons affected by the
aecident ; and

(e} recommendations made with the aim of preventing a similar acciden
veenrring in the future,

Pant XIT—OFFFNCES AND TENALTIES

87— 1) Any person who contravenes any of the provisions of these
Regulations commits an offence.

(2} Any person who commits an offence under these Regulations shall
be liable 10 the penaltics as established in the enforcement policy issued by the
Authotity,
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(3) The Authority shall impose penalties such as suspension. revocatio
of authorization, imposing administrative fine, closure of facifity or an
combination of these penalties.

(4} Any person or corporate body who, being a holder of authorizatio
under these Regulations, who commits an offence shall be liable
prosecution in a court of law and upon conviction shall be liable to pa
fines not exceeding N1,000,000.00 (One Million Naira) for an individu:
and not exceeding N 10,000, 000.00 ( Ten Million Naira) for a corporat
bady ora jail term not exceeding ten years or both.

Appeil, 88, A person may appeal to the Board of the Authority 157 he s
satisfied with the decision made against him pursuant 1o these Regulalions

Citation, 89. These Regulations may be cited as the Nigernan Radiation Satet
in Nuclear Well Logging Regulations, 200§,

SCHEDULE
DOSE LIMITS
| The occupational exposure of any warker shall e so controfled th
the following limits are not excecded

{c) aneffective dose of 20 m3v per vear averaged over five consecutiv
Venrs

(BY an elTective dose of 30 mSy in any single vear ;

(&) ‘an equivalent dose wo the lens of the eve of 150 mSv in a vear ! an

() an equivalent dose to the extremities (hands and feet) or the skin g
SU0 mSy in o year,

2. For apprentices of 16 to 18 years of age who are training fi
employment involving exposure to radiation and for studentsof age 16 1o |
who are reguired to use sources in the course of therr studies, the occupation;
exposure shall be so controlled that the following limits shall notexceeded

(e} an elfective dose of & mSv in a vear ;

(h) an equivalent dose to the lens of the eye of 30 mSv i a year @ an

(c) an cquivalent dose to the extremities or the skin of 150 mSv n

year.



3. For members of the public, the practice shall be so controlled that the
exposure limit of | mSv per vear is not exceeded:

Mave atAbuja this 11th day of November, 2008,

ProFessor SHAMSIDEEN Basatunoe Evkosa
Birecter General/Chief Executive Officer
Nigericn Nwelear Regulatory Authority

Exrianarony Nore
(This note does not form part of the regulations but it
s dteided to caplain it purport),

I'hese Regulations provide, among other things. for the protection of
persons from the harmful effects of exposure to onizing radiation,
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5. 1. 21 of 2008

NUCLEAR SAFETY AND RADIATION PROTECTION ACT
[(CAP. N142 LEN, 2004)

Nigerian Radiation Safety in Naturally Occurring Radioactive
Materials (NORM) Management Regulations, 2008

[12¢h November, 2008]  Commen-
veren
In exercise of the powers conferred on it by section 47 of the Nuclear Safety
and Radiation Protection Act 1995 and of all other powers enabling it in that
behalf, the Nicegian NocLear REcuLatory Avtuoriry, with the approval of the
President, hereby makes the following Regulations—

Papr I—GeEnERAL

1. The objective of these Regulations is to establish radiation protection  Dhjective
standards for the generation, possession. use, transfer. and disposal of
Maturally Occurring Radioactive Materials (herein referred to as "NORM™)
in order to ensure the protection of human health and environment from the
hazards associated with NORM in Nigeria.

2.—{ 1} These reaulations shall— R

{a) apply to any person who gencrates, possesses, uses, transfers, or
disposes of NORM ;

(&Y address the introduction of NORM into products in which neither
the NORM nor the radiation emitted rom it s considered to be beneficial
to the products ;

(¢) apply to the manufacture and distribution of products containing
NORM in which the NORM or its emitted radiation is considered to be a
beneficial attribute ;

(o) not apply to radionuclides defined as source under the Nuclear Safety
and Radiation Protection Act of 1995 and is understood that radicactive
witste in any concentration regulated by the Nigerian Nuclear Reculaton
Authority are not subjeet to this rule.

3. In these Regulations— i | \lerpretation,

“Authoriny” means the Nigerian Nuglear Regulatory Authority

“heneficial antribute” or “bheneficial to the product” means the
radicactivity of the product is necessary to the use of the produet ;

“consumer products”™ means appliance or device produced, made,
manufactured, refined, or beneficiated in which a small amount of
radicactive substance has been deliberately incorporated or induced. and
which can be supplied to members of the public :
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“comtainment” means methods or physical structures that prevent the
dispersion of radionuclides ;

“contamination” means the presence of radioactive substances in or on
a material or in the human body or other place where they are undesirable
or could be harmful ;

“effective dose™ means the quantity E, defined as a summation of the
tissue equivalent doses, cach multiplied by the appropriate tissue weighting
factor ;

E=Y WH,

where H_is the cquivalent dose in tissue Tand W is the tissue weighting

factor for tissue T. From the definition of equivalent dose, it follows that -

E=Yw,.YW,. D,
! i

where W is the radiation weighting factor for radiation R and D__ the

average absorbed dose in the organ or tissue T. The unit of effective dose is
J: kg-', termed the Sievert (Sv).

“exempl waste” means any waste that is released from nuclear regulatory
control in accordance with clearance levels because the associated
radiological hazard are negligible. The designation should be in terms of
activity concentration or total activity and may include a specification of
the type, chemical or physical form, mass or volume of waste, and its
potential use ;

“external radiation” means, in relation to a person, jonizing radiation
coming from outside the bady of that person ¢

“effluent™ means gascous or liquid radicactive materials which are
discharged into the environment ;

“exempl” means adesignation for sources of radiation that are not subject
to nuelear regulatory control because they present such a low radiological
hazard ;

Yexposure” means irradiation of people or materials. Exposure can cither
be external exposure from sources outside the body or internal exposure
from sources inside the body ;

“decontamination” means the removal or reduction of radioactive
contamination by a physical or chemical process ;

“disposal’ means the emplacement of waste in an approved, specified
facility without the intention of retrieval :



“general environment” means the total terrestrial, atmospheric, and
aquatic environments outside the site boundary within which any activity.
operation, or process authorized by a general or specific license issued
under this Part is performed ;

“institutional control” means control of a waste site by the authority or
an institution designated under regulations |

“licence” means an authorization granted by the Authority on the basis
of a safety assessment and accompanied by specific requirements and
conditions to be complied with by the licensee ;

“monitoring” means the measurement of radiation or radionuclides for
reasons related to the assessment or control of exposure and the
interpretation of such measurements |

“Natwrally Occurring Radioactive Marerial (NORM)” means naturally
occurring materials not regulated under the Authority whose radionuclide
concentrations have been increased by or as a result of human practices
and NORM does not include the natural radioactivity of rocks or soils, or
background radiation, but instead refers to materials whose radioactivity
is enhanced by controllable practices {or by past human practices) ;

“notification” means a document submitted to the regulatory authority
by a legal person to notify an intention to carry out a practice or any other
action described in the general obligations for practices of the standards

“product” means something produced, made, manufactured, refined,
or beneficiated

“probabilistic analysis” means a statistical method for studying the
expected behaviour of a system defined by parameters, events and features
whose values are represented by a statistical distribution |

“guality aysurance” means all those planned and systematic actions
necessary to provide adequate confidence that an item, process or service
will satisfy given requirements for quality. for example, those specitied in
the license ;

“guality congrol " means action which provides means to control and
measure the characteristics of an item, process, facility or person in
accordance with quality assurance requirements :

“radiation protection” means measures associated with limitation of
the harmful effects of ionizing radiation on people, such as limitation of
external exposure to such radiation, limitation of incorporation of
radionuclides as well as the prophylactic limitation of injury resulting from
either of these ;
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“radionuclide” means a nucleus (of an atom) that possess properties of
spontanecus disintegration (radicactivity). Nuclel are distinguished by their
mass and atomic number ;

“requirement " means a condition defined as necessary to be met by a
product. material or process ;

“safery apalysis” means the evaluation of the potential hazards
associated with the implementation of a proposed activity ;

“safety criteria’ means safety conditions on which a decision or
judgment can be based is set by the authority ;

“shiglding " means a material interposed between a source of radiation
and persens, or equipment or other objects, in order to absorb radiation
and thereby reduce radiation exposure ;

“source” means any physical entity that may cause radiation
exposure, for example by emitting ionizing radiation or releasing
radioactive material ¢

“storage " means the placement of waste in a facility where isolation,
environmental protection and human control are provided with the intent

that the waste will be retrieved for exemption or processing or disposal at
a later time :

“franspor! "means, in relation to TENORM, carriage of substance on a
road within the meaning of, or through another public place. whether on a
conveyance or not, or by rail, inland waterway, sea orair and. in the case
of transport on a conveyance TENORM shall be deemed as being transported
from the time that it is loaded onto the conveyvance for the purpose ol
transporting it until it is unloaded from that convevance, but TENORM
shall not be considered as being transported if—

(a) it is transported by means of a pipeline or similar means ; or

(&) it forms an integral part of a conveyance and is used in connection
with the operation of that conveyance ;

“treatment’ means the operations intended to benefit safety andior
economy by changing the characteristics of waste and these three basic
treatment objectives are :

ey volume reduction
{#) removal of radionuclides from the waste ;

{c) change of compasition,

and after treatment, the waste may or may not be immaobilized to achieve ar
appropriate waste form ;



“mmrestricted nse " means a designation, by the authority that enables the use
of equipment, materials, buildings or the site without radiological restriction.

4.—(1} Persons who generdte; receive, own, pOSSCss, use, process,
transfer, distribute, and dispose of NORM are exempt from the requirements
of these Regulations if the materials contain or are contaminated at
concentrations less than 1Bg/kg of uranium or thorium series radionuclides.

(2) Purposeful dilution to render NORM exempt shall not be allowed.

(3) A person who receives products or materials containing NORM
distributed in accordance with a specific license issued by the Authority
pursuant 1o these Regulations is exempted from these Regulations with regard
to those products or materials.

5—{ 1) A person licensed under regulations Y or 10 of these Regulations
shall not conduct operations, use, or transfer NORM in a manner such that a
member of the public will receive an annual Effective Dose in excess of |
mSvivr from all licensed sources including NORM ¢

{2) A person subject to a license under these Regulations shall comply
with radiation protection standards set out in the Nigeria Basic lonizing
Radiation Regulations 2003,

(3} Doses from indoor radon and its progeny shall not be included m
Effective Dose calculations.

{43 The use. transfer or disposal of WORM shall be done in such a way
as to prevent accumulation of radon in residential structures. schools and
other public buildings in concentrations exceeding 0.2 Bg/land 1.0 Bg/l.

(5) No person shall dispose or release NORM for unrestricted use in
such a manner that the reasonably exposed individual will receive an annual
Effective Dose in excess of 0.25 mSv/yr excluding natural background.

6. A licensee under these Regulations shall conduct operations in
compliance with the standards for radiation protection set out in the Nigeria
Basic lonizing Radiation Regulations 2003 except for the release of
radioactivity in effluents, which shall be governed by regulation 8 of these
Regulations and other relevant Regulations.

7.—{ 1) Each person subject to a license under these Regulations shall—

{er) ensure that facilities and equipments contaminited with NORM in
excess of the levels set forth in Appendix A of these Regulations:

(i}shall not be transterred or released For unrestricted use, or

(1) shall be evaluated prior to release for unrestricied use to ensure
that the levcls in Appendix A are not exceeded ;

B 133

Exemplions,

Stondards
fiar
Radiation
Proection
fior MNOEM.

Protection
of Workers
Dyring
Operations.

Helease for
Vinresiricied
| I



B 134

Manazement
and Transfer
of Waste for
Disposal.

Cieneral
Licenice

(b} not transfer land for unrestricted use where the concentration of
uranium or thorium series radionuclides in soil averaged over any 100
square meters exceeds the background level by more than | Bg/e, averaged
aver top 15 em layer of soil, unless in compliance with regulation 5(2) o
{5) of these Regulations can be proved.

8.—(1) A licensee under this regulation shall manage and dispose of
wastes containing NORM in accordance with Nigeria Radioactive Waste
Management Regulations and other applicable requirements of the Ministry
of Environment for disposal of such wastes and

(ar) by transter of the wastes for disposal to a dispasal facility licensed
by the Authority ; or

(&) in accordance with alternate methods authorized by the Authority
upon application or upen the Authority’s initiative, and consistent with
sub-regulation 5 of these Regulations.

(2) Equipment contaminated with NORM in excess of levels specified
i Appendix AL which, is to be disposed of as waste shall be disposed of

{e) to prevent any reintroduction inte commereial or imrestricted use ; and

{f#) within disposal areas specifically designed to meet the eriteria of
sub-regulation (1) of this regulation.

(3) T'ransters of waste containing NORM for disposal shall be made
only toa person specilically authorized by the Authority to receive such waste,

{(4) Records of disposal, including manifests, shall be maintained
pursuant to the provisions of these regulations.

(5) Dhsposal practices and sites shall be subject 1o mstitutional control
as appropriate and determined by the Authority in accordance with these
Regulations,

9.—{ 1) Subject to the requirements of this regulation and regulations 5
to 8 of these Regulations a general licence shall be issued upon application to
generate, possess, own, use, transter and dispose of NORM without regard
to quantity.

{2) This general licence shall net authorize the manufacturing o
distribution of products containing NORM in concentrations greater than those
specified inregulation 4 (1) of these Regulations nor the receipt and disposa
of wastes from other persons,

{3 Decontamination other than that incidental to routine maimtenance
by a general licensee ol its own equipment or Facilities shall be conducted
pursuant to a specific licence,



(4) A person subject to the general licence issued by this regulation
shall notify the Authority and such notification shall include

{¢1) name and address of the registrant |
(&) location and description of the facility or operation :

(¢) description of the NORM including estimates of the amount and
extent of NORM.

10— 1) The transfer of NORM not exempted from these Regulations
from one general licensee to another gencral licensee shall be authorized by
the Authority it—

(&) the equipment and facilities contaminated with NORM are to be
used by the recipient for the same purpose © ur

(#) the transfer of control or ownership of land contaminated with NORM
includes an annotation of the deed records to indicate the presence of
NORM ;or

{2) The Authority may approve transters which do not meet the criteria
of sub-regulation (1) of this Regulation.

(3) Transfers made under sub-regulation (1) of this regulation do not
relieve the general licensee who makes the transfer from the responsibilities
of assessing the extent of NORM contamination or material present, evaluating
the hazards of the NORM., informing the general licensee receiving the NORM
of these assessments and evaluations, and maintaining records required by
these Regulations.

{4} A general licensee intending to transfer NORM contaminated
facilities for unrestricted use shall document compliance with the requirements
of regulation 7 of these Regulations and records of such compliance shall be
kept,

{3) The Authority may, by written notice, require any person authorised
by a general permit to apply for and obtain a specific licence and the notice
shall state the reason or reasons for requiring a specific licence,

11.—( 1} Unless otherwise exempted. a specific Heence is required to—

(o) manufacture and distribute any material or product containing NORM
unless otherwise exempted under the provisions of regulation 4 of these
Regulations er licensed under the provisions of the Nigerin Radicactive
Waste Management Regulations ;

(h) except as provided in regulation 9(3) of these Regulations,
decontaminated equipment or land not otherwise exempted under the
provisions of Regulation 4 of these Regulations or facilities contaminated
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with NORM in excess of the levels set forth in regulation 7 of thes
Regulations, as applicable ; and

{¢) receive NORM from other persons for disposal,

(2} For the purposes of sub-regulation (1 )(5) of this regulation, the tern
‘decontaminate’ includes maintenance which incidentally results in removs
of contamination,

12— 1) Applications for specific licences shall be made in a manneg
and on a form prescribed by the Authority.

(2) The Authority may al any time after the submission of the origin:
application and before the expiration of the licence, require further statement
in order to enable the Authority determine whether the application should b
granted or denied or whether a licence shall be modified or revoked,

{3) An application shall be signed by the applicant or licensee or a perso
duly authorized o act for and an the lieensee's behalf,

{4) An application for a licence may include a request for a licen:
authorizing one or more activities.

(5) An application for a specific licence shall be accompanied by tl
prescribed fee.

(6) The applicant may incorporate by reference information containg
in previous applications, statements. or reports provided to the Authority |

the application, provided such references are clear and specific,

{ Ty Applications and documents submitted to the Authority may be mac
availablé for public inspection.

13.—{1} A licence application shall be approved if the Authorn

determines that the

(a)applicant is qualified by reason of training and experience to use tl
NORM in question for the purpose requested and in accordance with the:
Regulations in such a manner as to protect public health, safety and property

{#) applicant’s proposed equipment, facilities, and procedures a
adequate to protect the public health, satety and property :

() issuance of the license will not be inimical to the health and salety
the public :

() applicant satisfied any applicable special requirement in th
regulation !

{e) applicant has met the financial requirements ¢



() applicant has adequately addressed the following items in the
application—

(1) procedures and equipment for monitoring and protecting workers :

(i) an evaluation of the radiation levels and concentrations of
contamination expected during normal operations :

{1i7) operating and emergeney procedures, including procedures for
waste reduction and quality assurance of items released for unrestricted
use ; and

{iv) a method for managing the radicactive material removed from
contaminated equipment and Facilitics,

{2) An application for a specific licence to decontaminate cquipment,
band, or facilities contaminated with NORM in excess of the levels set forth
inregulations 4( 1) and 7(h) or Appendix A of these Regulations, as applicable,
and the disposal of the resulting waste will be approved if the

(a) applicant satisfies the general requirements specified in sub-
regulation (1) of this regulations § and

{h) applicant has adequately addressed the following items in the
application-

(1) procedures and equipment for menitoring and protection of workers ;

(i an evaluation of the radiation levels and concentrations of
contamination cxpected during normal eperations :

(i) operating and emergency procedures, including procedures tor
wasle reduction and quality assurance of items released for unrestricted
Lse ; and

{iv) the methed of disposing 1. S ORM removed from contaminated
equipment. facilities or land,

(3) An application for a specific license to manufacture or initially
transfer products or materials containing TENORM to persons exempted from
these regulations pursuant to regulation 4(1) of these Regulations shall be
approved if the

{a) applicant satisfies the general requirements speeified in sub-
regulation (1) (&) of this regulation

{H) NORM is not contained in any (ood, beverage. cosmetie., drug; or
other commaodity designed for ingestion or inhalation by, or application to,
a human being : and
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(¢) applicant submits sufficient information relating to the design,
manufacture, prototype testing, quality control procedures, labeling or
marking, and conditions of handling, storage. use. and disposal of the
NORM material or product to demonstrate that the material or product
will meet the safety eriteria set forth in regulation 14 of these Regulations

and the information shall include —

(f) a description of the material or product and its intended use or
fises

(#7) the type. quantity, and concentration of NORM in each material
or product ;

(1i) the chemical and physical form of the NORM in the material or
product. and changes in chemical and physical form that IMay. eeur
during the useful life of the material or product

(iv) an analysis of the solubility in water and body fluids of the
NORM in the material or product

(v} the details of manufacture and design of the material or product
relating to confainment and shielding of the NORM and other sufety
features under normal and severe conditions of handling, storage, use
reuse, and disposal of the material or product ;

(vi) the degree of access of human beings to the material or product
during normal handling, use, and disposal :

(vii} the total quantity of NORM expecied to be distributed annually
in the material or product ;

(viif) the expected useful life of the material or product ;

(ix) the proposed method of labeling or marking each unit of the
material or product with identification of the manufacturer or initial
transferor of the product and the radionuclides and quantity of NORM
i the material or product ;

(x) the procedures for prototype testing of the material or product 1o
demonstrate the effectiveness of the containment, shielding. and other
safety features under both normal and severe conditions of handling,
storage, use, reuse, and disposal ;

(xi) the results of the prototype testing of the material or product,
including any change in the form of the NORM contained in it. the
extent to which the NORM may be released to the environment, any
change in radiation levels, and any other changes in safety features |

(xii) the estimated external radiation doses and dose commitments
relevant to the safety criteria in Regulation 14 of these Regulations and
the basis for such estimates |



(xiii) a determination that the probabilities with respect to doses
referred to in regulation 14 of these Regulations meet the safety
criteria ;

(xiv) the quality control procedures to be followed in the production
of production lots of the material or produet, and the quality control
standards the material or product will be required to meet : and

(xv) any additional information, including experimental studics and
tests, required by the Authority to facilitate a determination of the
radiation safety of the material or product.

(4) An application for aspecific license to dispose of NORM received
from others will be approved 11—

(a) the applicant demonstrates that operation of the facility will comply
with the standards of regulations 5 and 8 of these Regulations ; and

(h) the applicant demonstrates that adequate institutional controls have
been implemented,

(5) Notwithstanding the provisions of regulation 14(h} of these

Regulations, the Authority may deny an application for a specific licence if

the end uses of the product are frivalous or cannot be reasonably foreseen.

14. Anapplicant for a license under regulation 13 of these Regulations
shall demonstrate that the product is designed in such a way that. when
mantfactured—

() the use and disposal of a single exempt item and the handling and
storage of the quantities of exempt items likely to accumulate in one location
during—

() marketing,

(iiy distribution,

{iiiy installation, and

{iv) servicing of the product.
is unlikely that the external radiation dose in any one year or the dose
commitment resulting from the intake of radioactive material in any
one year by individuals who are most exposed to radiation or radioactive
materials from the product will exceed the doses in Column | of the
Table in Appendix B of these Regulations :

(h) in use and disposal of a single exempt item and in handling and
storage of the quantities of exempt items likely to accumulate in one logation
during marketing, distribution, installation, and servicing of the product,
the probability is low that the containment, shielding, or other safety teatures
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of the product would fail under such circumstances that a person would
receive an external radiation dose or dose commitment in excess of the
dose to the appropriate organ as specified in Column 11 of the Table in
Appendix B of these Regulations ;

(¢} the probability is negligible that a person would receive an external
radiation dose or dose commitment in excess of the dose to the appropriate
organ as specilied in Column 11 of the Table in the Appendix B of these
Regulations : and

{y it is unlikely that there will be a significant reduction in the
effectiveness of the containment, shielding. or other safety features of the
product from wear and abuse likely to oceur in normal handling and use of
the product during its usetul life.

15.—(1) Where an application meets the requirements of regulation 13
of these Regulations, the Authority will issue a specific licence authorising
the proposed activity in such form and containing such conditions and
limitations as it deems appropriate or necessary,

{2} The Authority may incorporate in a licence at the time of issuance or
thereafter by amendment, such additional requirements and conditions with
respect to the licensee’s receipt, possession, use, and transfer of NORM subject
to these Regulations as it deems appropriate or necessary in order to

{er) protect public health and safety or property

(/) provide for such inspections of activities under the licence as may
be appropriate, require report of the inspections and keep the record of
same ; and

{¢) prevent loss or theft of NORM subject to these Regulations.
16. (A) General Terms and Conditions

{1} Each licence issued pursuant to these Reoulations shall be subject to
all the provisions of other Rules, Regulations and Chrders of the Authority.

(2) Any licence 1ssued under these Regulations and any right to possess
or to utilize MORM granted by any licence issued pursuant to this regulation
shall not be transferred, assigned. or disposed of in any manner either
voluntarily or involuntarify, directly or indrectly, through transfer of control
of-any licence to any person unless the Authority shall. atter securing full
mformation, finds that the transter is in accordance with the provisions of
this regulations, and shall give its consent in writing,

(3} A person licensed by the Authority pursuant to these Regulations
shall confine the use and possession of the NORM licenced to the locations
and purposes authorised in the license.



(4) A persen licensed by the Authority pursuant to these Regulations is
subjeet to the general licence provisions in regulations 6, 7 and § of these
Regulations.

(8} Quality Control, Labeling. and Reports of Transfer
Anapplicant under regulation 13(3) of these regulations shall—

(er) carry out adeguate control procedures in the manufacture of the
product to ensure that each production ol meets the guality control
standards approved by the Authority

{h) label or mark each unit so that the manulacturer, processor, praducer,
or initial transferer of the material or product and the NORM in the product
cin be identified @ and

(¢} maintain records of any person 16 whom NORM is ransferred for
use under regulation H2) of these Regulations stating—

(£) the Kinds, quantitics, and uses of NORM transferred,
(if} anannoal summary ;

(itf) the total quantity of cach radionuclide transferred under the
specific licence which shall be provided to the Authority,
and the report shall cover the year ending December 31, and shall be
filed within @) days therealter and i no transfers of NORM have been
made pursuant 1o regulation 13(3} of these Resulations during the
reporting period. the report shall so indicate,

17.—{ 1) Exeept as provided in sub-regulation (6) of this regulation and
regulation 18(4) of these Regulations, a specific licence shall expire at the
end of the specitied day in the month and vear stated therein.

(2) Each licensee shall notity the Authority in writing and request
termination of the licence when the licensee decides to terminate all activities
involving NORM authorized under the licence.

{(3) The notification and request Tor termination of the licence must
include the reports and information specified in sub-regulation (5) of this
regolation.

{4) Not less than 30 days betore the expiration date specified in a specific
licence. the licensee shall either—

() submit an application for licence renewal under regulation 18 of
these R-ugll[alinn:i ST

(h) natity the Authority in writing, under sub-regulation {2) of this regulation,
if the licensee decides 1o discontinue all activities involving NORM,
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(5) Where a licensee docs not submit an application for licence renewa
under regulation 18 of these Regulations, the licensce shall on or before the
expiration date specified in the licence

(@) terminate use of NORM :

(£) remove NORM contamination consistent with the requirements of
regulation 7 of these Regulations

(¢) properly dispose of NORM : and

() submit a report of disposal of NORM and radiation SUrvVeys 1o
confirm the absence of NORM or to establish the levels of residual NORM
contamination and the licensee shall. as appropriate

(£) report levels of radiation in units of microsieverts per hour of
beta radiation at one centimeter and gamma radiation at one meter from
surfaces,

(77} report levels of radioactivity in units of Becquerels per 100
Square centimeters on removable and fixed surfaces, Becquerel per
milliliter in water. and Becquerels per gram in contaminated solids such
as soils or conerete ; and

(#1) specify the instruments used and certify that each instrument is
properly calibrated and tested,

(6) If no radioactivity attributable to activities conducted under the
license is detected. the licensee shall submit a certification that no detectable
NORM contamination was found.

(7} 1f the Authority determines that this certification and the information
submitted under sub-regulation (5) of'this regulation is adequate and surveys
confirm the findings. the Authority will notify the licensee in writing that the
license is terminated.

(8) If levels of residual NORM are not in conformance with criteria
established in regulation 7 of these Regulations, the licence continues in effect
bevond the expiration date, if necessary, with respect to possession ol residual
NORM until the Authority notifies the licensee in writing that the licence is
terminated and during this time. the licensee is subject to the provisions of
sub-regulation (7) of this regulation,

(9) Subject to the provisions sub-regulation (5)(¢) of this regulation,
the licensee shall submit a plan, if appropriate, for decontaminating the
location(s) and disposing of the residual NOR M.

(10) A licensee who possesses residual NORM under sub-regulation (7)
of this regulation. follewin gtheexpiration date specified in the licence. <hall-



(a) be limited to actions involving NORM related to preparing the
locations for release for unrestricted vse ; and

(b} continue to control entry to restricted areas until the locations are
suitable for release for unrestricted use and the Authority notifies the
licensee in writing that the license is terminated.

18— 1) Applications for rencwal of specific licenses shall be filed in
accordance with regulation 12 of these Regulations,

(2) Where a licensee, not less than 30 days prior to expiration of an
existing license, has filed an application in proper form for renewal or for a
new licence authorising the same activities, such existing licence shall not
expire until final action by the Authority.

19. Applications for amendment of a license shall be filed in accordance
with regulation 21 of these Regulations and shall specify the respects in which
the licensee desires the licence to be amended and the grounds for such
amendment.

20. In considering an application by a licensee to renew or amend the
license. the Authority will apply the criteria set forth in regulation 13 of these
Regulations,

21— 1) The terms and conditions of all licence shall be subject 1o
amendment, revision, or modification or the licence may be suspended or
revoked by reason of amendments to these Regulations or by reason of Rules,
Regulations or Orders issued by the Authority.

{2) A licence may be revoked, suspended, or modified in whole or in
part for-

(e} any material false statement in the application ;

(h) any statement of fact required under provisions of these
regulations

(¢) conditiens revealed by such application or statement of fact or any
report, record, or inspection or other means which would warrant the
Authority to refuse to grant a licence on an original application ; and

{eN) violation of. or failure to observe any of the terms and conditions of
the regulations, or of the license. or of any rule, regulation, or order of the
Authority,

(3) Except in cases of willfulness or those in which the public health,
mterest or safety requires otherwise. the Authority shall not modify, suspend
or revoke a license prior to the institution of proceedings unless facts or

B 143

Benewal af
Licenses,

Aanendmens
ubLicenses
at Regquest
ufLicensee

Authority
Actian on
applications
L& renew ad
wmend

Moditication
s
Risvocition
of Licence



B 144

Dffences
inid
FriEbes

Citative,

conduct which may warrant such action shall have been called to the attention
of the licensee in writing and the licensee shall have been accorded an
opportunity 1o demonstrate or achieve compliance with all lawfu
requiremenls

22.—(1} A person who contravenes any of the provisions of these
Regulations has committed an offence and shall be liable to the penaltics a
established in the enforcement policy issucd by the Authority,

{2) The Authority shall impose penalties such as suspension or revocation
al authorization, impesing administrative fine or elosure of facility or any
combination of these.

(3) Aholder of authorization under these Regulations who commits an
offence is liable and upon conviction shall pay a fine of nol more than
NLOO0.000 for an individual and not mare than §1O.000,000 for a corpaorate
bady or imprisonment fora minimum term of not less than two years.or hoth,

(4} Any person or organization may appeal to the Board of the Aunthority
against any decision made by the Authority pursuant to these Regulations,

23. These Regulations may be cited as the Nigeria Naturally Qceurring
Radioactive Materials (NORMS Regulations 2008,



APPENDIX A

ACCEPTABLE SURFACE CONTAMINATION' LEVELS

FORTENORM
Avepage™ ! Maximm™* " Removibles ==»
Alpha RO Bg/ 100 em- 230 By H00 cm? ba Bg /100 cm?
Beta gamma 80 Bg/ 100 em 250 Bg /100 em” 16 Bg /100 em’

1. Where surface comamination by bath alpha and beta-gamma emitting
nuclides exists. the the more restrictive limit applies,

2. As used in this table. Beguerel (Bgh means the rate of emission by
radioactive material as determined by correcting the counts per second
observed by an appropriate detector for background. efficiency, and geometric
Factors associated with the instrumentation.

3. Measurements of average contwmination level should not be averaged
over more than one square meter. For objects of Tess surface arca, the average
should be derived for each object.

4. The maximum contamination level applies 10 an arca of not more
than 100 em-.

5. The wmount of removable radipactive material per 100 ¢m* ol surface
area should be determined by wiping that area with dry filter or soft absorbent
paper, applving moderate pressure, and assessing the amoun of radioactive
miaterial on the wipe with an appropriate instrument of known etficiency.
When removable cantamination on objects of less surface arca is determined,
the pertinent levels should be reduced proportionally and the entire surface
should be wiped.

6. The average and maximum radiation levels associated with surface
contamination resulting from beta-gamma emitters should not exceed 2 uCiv/hr
at 1 em and 10 uGy/hr at | e, respectively, measured through not more than
7 milligrams per square centimeter of total absorber:
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APPENDIX B
TABLE OF ORGAN DOSES

Part af Body Cofunm I Codvmn 1T
Lhse Derse

Whaole body; head and

trunk; aetive blood- (LO3 mSy SmSv
forming organs; gonads;

ot lens of eve.

Hands and forearms:
feet und ankles: localized

areas of skin averaged 075 mSy T5 mSy

over areas no larger than
| square centimeter.

Cther organs, 0.15mSv 13 mSy

‘Dose limit is the dose above background from the produet,

Mant at Abuja this | [th day of November. 2008.

ek ST
Doaye

L350 mSy

10 mSy

500 mSy

PrRoreEssor SHamsineen Basarusne ELsana
Lirector General/Chief Executive Officer
Nigeriem Nuclear Regulatory Autherity
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