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FOREWORD

Activities concerning establishment and utilisatioh nuclear facilities and use of radioactive
sources are to be carried out in India in accoréavith the provisions of the Atomic Energy Act,
1962. In pursuance of the objective of ensuringtyadf members of the public and occupational
workers as well as protection of the environmem, Atomic Energy Regulatory Board (AERB)
has been entrusted with the responsibility of Igydown safety standards and enforcing rules and
regulations for such activities. The Board, therefdias undertaken a programme of developing
safety standards, safety codes, and related gaideésmanuals for the purpose. While some of
these documents cover aspects such as sitingngdesigstruction, operation, quality assurance and
decommissioning of nuclear and radiation facilitig® other documents cover regulatory aspects
of these facilities.

Safety codes and safety standards are formulatethebasis of nationally and internationally
accepted safety criteria for design, constructind aperation of specific equipment, structures,
systems and components of nuclear and radiatidlitites: Safety codes establish the objectives
and set requirements that shall be fulfilled toye adequate assurance for safety. Safety guides
elaborate various requirements and furnish appesaébr their implementation. Safety manuals
deal with specific topics and contain detailed stifiie and technical information on the subject.
These documents are prepared by experts in theardgléields and are extensively reviewed by
advisory committees of the Board before they arglipied. These documents are revised when
necessary, in the light of experience and feedfiak users as well as new developments in the
field.

A large number of nucleonic gauges and well-loggirgices are in use in India. The well logging
devices incorporate relatively high activity neutrsources in addition to gamma sources. The
nucleonic gauging devices, on the other hand, mdstorporate low activity sources. The
document specifies regulatory requirements as agethethodologies for compliance by end users
and suppliers of nucleonic gauges and well-loggiogrces. It provides requirements for handling
of the devices viz. manufacture/supply, procuremeateipt from the supplier, installation,
operation and decommissioning, and disposal oflithesed sources. It also provides requirements
of safety infrastructure from radiation safety asetcurity considerations, personnel and their
responsibilities.

Consistent with the accepted practice, ‘shall’ atbuld’ are used in the ‘safety guidelines’ to
distinguish between a firm requirement and a dbkraption respectively. Annexures and
bibliography are included to provide further inf@tion on the subject that might be helpful to the
user(s).

This ‘safety guidelines’ has been prepared by sists in the field drawn from the Atomic
Energy Regulatory Board, Bhabha Atomic Researchtr€eand other consultants. It has been
reviewed by experts and the Standing CommitteeRieview and Revision of Radiation Safety
Documents (SCRRRSD) and Advisory Committee on Radical Safety (ACRS).



AERB wishes to thank all individuals and organisations who have prepared and reviewed this draft
and helped in its finalisation. The list of persons, who have participated in this task, along with
their affiliations, is included for information.

(S.S. Bajaj)
Chairman, AERB



DEFINITIONS
Accident

Any unintended event, including operating erroglipment failures or other mishaps, the
consequences or potential consequences of whiamourgegligible from the point of view of
protection or safety.

Activity, A

The quantity ‘A’ for an amount of radionuclide ingiven energy state at a given time is
defined as:

A = dN/dt

Where, ‘dN’ is the expectation value of the numb&spontaneous nuclear transformations
from the given energy state in a time interval.‘dthe Sl unit of activity is the reciprocal of
second (3), termed the Becquerel (Bq).

Applicant

Any person who applies to the Competent Authordy ¢onsent to undertake any of the
actions for which the consent is required.

Approval

A type of regulatory consent issued by the regujabody to a proposal.

Atomic Energy Regulatory Board (AERB)

A national authority designated by the Governmdnindia having the legal authority for
issuing regulatory consent for various activitietated to the nuclear and radiation facility
and to perform safety and regulatory functionsluding their enforcement for the protection
of site personnel, the public and the environmegairest undue radiation hazards.

Authorisation

A type of regulatory consent issued by the regujabmdy for all sources, practices and uses
involving radioactive materials and radiation-gextierg equipment (see also ‘Consent’).

Capacity (Source Housing)

The maximum activity in becquerels specified f@ieen radionuclide that shall not exceed
in a source housing or a source changer.

Commissioning

The process during which structures, systems, caems and equipment of a nuclear and
radiation facility, on being constructed, are maadectional and verified to be in accordance
with design specifications and found to have metgarformance criteria.
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Competent Authority

Any official or authority appointed, approved ocognised by the Government of India for
the purpose of the Rules promulgated under the At&mergy Act, 1962.

Consent

A written permission issued to the ‘Consentee’ iy tegulatory body to perform specified
activities related to nuclear and radiation faeift The types of consents are 'Licence’,
'‘Authorisation’, 'Registration' and 'Approval’, anil apply according to the category of the
facility, the particular activity and radiation soa involved.

Consignor

Any individual, organisation or government, whialegents a consignment for transport, and
is named as consignor in the transport documents.

Contamination

The presence of radioactive substances in or oraterral/or in the human body or other
places in excess of quantities specified by the @xent Authority.

Decommissioning

The process by which a nuclear or radiation facikt finally taken out of operation in a
manner that provides adequate protection to théhhaad safety of the workers, the public
and the environment.

Dose

A measure of the radiation absorbed by a target. quantities termed absorbed dose, organ
dose, equivalent dose, effective dose, committadvatgnt dose, or committed effective
dose are used, depending on the context. The nioglifyerms are used when they are
necessary for defining the quantity of interest.

Dose Limit

The value of the effective dose or the equivalastedo individuals from controlled practices
that shall not be exceeded.

Effective Dose

The quantity ‘E’, defined as a summation of theues equivalent doses, each multiplied by
the appropriate tissue weighting factor:

E =2twr.Hr

Where ‘H’ is the equivalent dose in tissue ‘T’ andt'ws the tissue weighting factor for
tissue ‘T'.



Emergency

A non-routine situation that necessitates prompioagc primarily to mitigate a hazard or
adverse consequences for human health and safeslityqof life, property or the
environment. This includes nuclear and radiologi@hergencies and conventional
emergencies like fires, release of hazardous clasnistorms, tsunamis or earthquakes. It
includes situations for which prompt action is vaated to mitigate the effects of a perceived
hazard.

Emergency Plan
A set of procedures to be implemented in the egkah accident.
Employer

Any person with recognised responsibility, committnand duties towards a worker in his
or her employment by virtue of a mutually agreddtrenship. (A self-employed person is
regarded as being both a worker and employer).

Equivalent Dose (H)

The quantity ‘H’ is defined as

Hrt = DrrWR
where ‘DrRr is the absorbed dose delivered by radiation tyfjeaveraged over a tissue or
organ ‘T’ and ‘w’ is the radiation weighing factor for radiatiorpg/‘R’. When the radiation
field is composed of different radiation types wdliferent values of ‘w, the equivalent
dose is H=2wr .D1 R.

Exposure

The act or condition of being subject to irradiaticExposure can be either external
(irradiation by sources outside the body) or indriirradiation by sources inside the body).
Exposure can be classified as either normal exposur potential exposure; either
occupational, medical or public exposure; and tervention situations, either emergency
exposure or chronic exposure. The term ‘exposweil$o used in radiation dosimetry to
express the amount of ions produced in air by ingisadiation.

lonizing Radiation Gauging Device (IRGD)

A mechanism designed and manufactured for the gerpb determining and/or controlling
thickness, density, moisture, level, interface tmrg and/or qualitative or quantitative
chemical composition. It should include radiatioourse, radiation shields, useful beam
control mechanism and other components which fannmeegral part of the device to meet
the requirements or specifications of standardifipations for ‘Construction and Design of
Nucleonic Gauges’ (AERB/SS-2).



Licence

A type of regulatory consent, granted by the retgujabody for all sources, practices and
uses for nuclear facilities involving the nucleaelf cycle and also certain categories of
radiation facilities. It also means authority givieyi the regulatory body to a person or to
an organisation having overall responsibility tafpen specified functions related to a
facility or an activity.

Licensee

A person to whom regulatory consent is grantecheyGompetent Authority under the Rules.
NOC

A no objection certificate issued by the Compet@unthority for import of radioactive
material or a regulatory practice.

Package

The packaging with its radioactive contents asewesl for transport.

Packaging

The assembly of components necessary to enclosedlaactive contents completely.
Personnel Monitoring

Determination or estimation of the dose receivedabgerson from external and internal
radiation.

Public Exposure

Exposure incurred by members of the public fromiathah sources, excluding any
occupational or medical exposure and the normadlloatural background radiation, but,
including exposure from authorised sources andtipescand from intervention situations.

Radiation Facility

Any installation/equipment or a practice involvitige use of radiation-generating units or
radioisotopes in the field of research, industrgdmine and agriculture.

Radiation Generating Equipment

Device capable of generating radiation, such agys;rneutrons, electrons or other charged
particles.



Radiation Incident

Any unintended event, including operating errorguipment failures, initiating events,
accident precursors, near misses or other mist@psnauthorised act, malicious or non-
malicious, the consequences or potential consegseoicwhich are not negligible from the
point of view of protection or safety.

Radiation Protection Survey/Radiological Survey

An evaluation of radiation safety, using approgrictdiation measuring instruments.

Radiation Surveillance

Measures that may be specified by the Competertidkity to provide adequate radiological
protection either generally or in an individual eas

Radioactive Material / Radioactive Substance

Any substance or material, which spontaneously ®madiation in excess of the levels
prescribed by notification by the Central Governinen

Radioactive Waste

Material, whatever its physical form, left over ringpractices or interventions for which no
further use is foreseen: (a) that contains or rgaiainated with radioactive materials and has
an activity or activity concentration higher thametlevel for clearance from regulatory
requirements, and (b) exposure to which is notusled from regulatory control.

Radiological Safety Officer

Any person who is so designated by the employeh he approval of the Competent
Authority.

Rules

Atomic Energy (Radiation Protection) Rules, 2004.

Safety Guide

A document containing detailed guidance and varimethodologies to implement the
specific parts of a safety code, that are acceptablthe regulatory body, for regulatory
review. This is issued under the authority of ragpiy body and is of non-mandatory nature.

Sealed Source

Radioactive source material that is either permtyesealed in a capsule or is closely
bounded and in solid form. The capsule or matefia sealed source shall be strong enough



to maintain leak tightness under conditions of wead tear for which the source was
designed and also under foreseeable mishaps.

Security Survey

A detailed evaluation of facilities involving nuele material or radioactive substances for
prevention and detection of and response to tlsefbotage, unauthorised access, illegal
transfer or other malicious acts.

Source

Anything that causes radiation exposure, eitheefmjtting ionising radiation or releasing
radioactive substances or materials.

Source Housing

Shielding provided in any device containing a sgtalaurce, in order to:

» define the useful beam; and

 limit the stray radiation level outside the ugdfeam to the maximum permissible leakage
levels, as specified by the Competent Authority.

Source Storage

A container of approved design in which the sealmaces are kept when not in use.

Special Form Radioactive Material

Either an indispersible solid radioactive matedala sealed capsule containing radioactive
material and approved by the Competent Authoritgpesial form radioactive material.

Stray Radiation Level

The total radiation level outside an IRGD being shien of the leakage radiation through the
shielding of the IRGD and radiation scattered bytemanear the IRGD.

Surveillance

All planned activities viz. monitoring, verifyingzhecking including in-service inspection,
functional testing, calibration and performanceitgscarried out to ensure compliance with
specifications established in a facility.

Type A Package

A package designed to withstand normal conditidnsamsport without loss or dispersal of
its contents or loss of shielding integrity. Thelicactive material may be transported in a
Type A package either in special form radioactivatenal or other form with the provison
that the activity should not exceed the applicdibiés specified by the Competent Authority
in the AERB Safety Code for the Safe Transport afiiBactive Materials.
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Type Approval

Approval, issued by the Competent Authority, basadevaluation of the device to ensure
that it conforms to the safety standards prescrilyetthe Competent Authority.

Unprotected Source

Sealed source which, for use, is removed from @&deand hence may not have mechanical
protection from damage during use.

Unusual Occurrence

Any occurrence which has the potential to impairiropairs the plant safety, radiological
safety, industrial safety and/or environmental tsafe

Worker
Any person who works, whether full-time, part-timetemporarily, for an employer and who

has recognised rights and duties in relation toupational radiation protection. (A self-
employed person is regarded as having the dutibstbfan employer and worker).
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SPECIAL DEFINITIONS
(Specific for the present ‘Safety Guidelines’)

Manufacturer

A person engaged in commercial manufacture of IRG& are designed in conformance
with the applicable safety standards and havingaesibilities prescribed by the Competent
Authority. A manufacturer can also be a supplier.

Supplier

A person engaged in the supply of IRGD which arsigied in conformance with the
applicable safety standards and having resporng@Biliprescribed by the Competent
Authority.

Well Logging

The practice of making a detailed record (a wej) lof the geologic formations penetrated by
a borehole, employing, where appropriate, suitatboactive material for the purpose of

making physical measurements. The log may be beiieel on visual inspection of samples

brought to the surface (geological logs) or on ptalsmeasurements made by instruments
lowered into the hole (geophysical logs). Well loggcan be done during any phase of a
well's history; drilling, completing, producing aatbandoning. Well logging is performed in

boreholes drilled for the oil and gas, groundwateineral and geothermal exploration, as
well as part of environmental and geotechnicalistid

12



AERB:
IRGD:
NOC:
RPP:
RSO:

RSM:

ABBREVIATIONS

Atomic Energy Regulatory Board
lonizing Radiation Gauging Devices
No Objection Certificate

Radiation Protection Programme
Radiological Safety Officer

Radiation Survey Meter
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11

1.2

1.3

1. INTRODUCTION
General

lonising radiation gauging devices (IRGD) also knoas nucleonic gauges are
widely used in industries to assure the quality imdustrial products, optimise
processes and save energy and materials. Thicgaeges are used to determine the
thickness of industrial products such as metal tshex@astic sheets and paper; level
gauges are used for determining the fluid/matder@l in industrial processes, e.g.
filling level in beverage cans; density gauges wsed in determining the density of
matter, e.g. soil in the construction of roads amasture gauges in determining the
moisture content in matter under investigation. nilaf them are commercially
available from several manufacturers in India anad.

Only those IRGD which are type-approved by Compefarihority are permitted to
be marketed and used in India. Any manufacturapper of an IRGD is required to
obtain approval of the design of the IRGD from Bempetent Authority. .The
activity of the radioactive material used in IRGE2 aypically of the order of a few
GBq or X-ray operated at low kV (typically less thd50 kV). In view of the built-in

safety of the IRGD and the low activity of the smeyr certain basic safety
requirements in working with IRGD need to be impéesrtred.

The oil and gas exploration industry uses wire-liogging to obtain a continuous
record of a formation's rock properties. These teem be used to infer properties,
such as hydrocarbon saturation and formation pressund to make further drilling
and production decisions. Wire-line logging is pemied by lowering a 'logging tool’
on the end of a wire-line into an oil well (or bbodée) and recording petrophysical
properties using a variety of sensors. Informat@tiout the sub-soil strata such as
porosity, salinity, moisture content and the preseof oil and natural gas can be
obtained by well logging techniques. Some loggimgs use a gamma sourcdé’Cs)
and a neutron source (commonly used sowrt&m-Be) together with appropriate
detectors.

Objective

The objective of this ‘safety guidelines’ is to oetmend methods of ensuring
compliance with the regulatory requirements foriobjical safety in working with
IRGD/ well logging devices.

Scope

This ‘safety guidelines’ addresses only IRGD andl \Ww&ging tools incorporating
sources. This ‘safety guidelines’ excludes consupreducts incorporating exempt
guantities of radioactive material notified by tBempetent Authority. The methods
of compliance with regulatory requirements applyyoto those stipulated in the
Atomic Energy (Radiation Protection) Rules, 2004omAic Energy (Safe Disposal of
Radioactive Waste) Rules 1987 and the notificatiamders, safety standards and
safety guides issued thereunder.
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2.1

2.2

2.3

2.4
24.1

2.4.2

2. SAFETY IN HANDLING IONISING RADIATION G AUGING
DEVICES AND WELL LOGGING SOURCES

Handling of Gauging Devices

According to the Atomic Energy (Radiation Protenji®Rules, 2004 the term ‘*handle’
means manufacture, possess, store, use, transtaldyr otherwise, export, import,
transport or dispose off. This ‘safety guidelinesnsiders the different phases of
handling gauging devices, namely:

(@) Manufacture/supply of a gauging device

(b) Procurement of a gauging device

(c) Receipt of the device from the supplier

(d) Installation of the device

(e) Operation of the device

() Disposal of the source when it is no longer rezplir
(9) Decommissioning.

The safety aspects of transport of the device eiihe local facility or by export,

disposal of the source and decommissioning of tistallation are discussed in
Sections 6, 7 and 9 of this ‘safety guidelines’.eTtvork practices to ensure
compliance with the regulatory requirements at epbhse are described in the
paragraphs that follow.

Manufacture/Supply of a Gauging Device

A licence shall be obtained from the Competent Atitia for manufacture/supply of
a ionising radiation gauging device.

Procurement of a Gauging Device

Prior to procuring an IRGD, the licensee shouldficonwith the supplier that the
supplier has a valid type approval certificate ésbiby the Competent Authority in
respect of the model which is to be procured.

Receipt of a Device from the Supplier
Prior to Receipt of IRGD

Prior to receipt of the device, the licensee shadure that the concerned staff
including the security staff are alerted aboutekpected date of arrival of the devices
and that all necessary arrangements are madedmale and secure storage of the
devices.

On Receipt of IRGD

At the time of receipt of the IRGD at the licensetcility, all measures should be in
place to ensure that the devices would be readitgived and safely stored. If the
devices are received in a damaged condition, theemahould be brought to the
notice of the consignor/supplier, the carrier amel Competent Authority. The device
should not be left unattended. The device shoul#dp securely stored till experts
arrive and further action is taken.

20



2.5
251
2511

2.5.1.2

2.5.13

2.5.2

2.6
26.1

2.6.2

Installation of the Device
Installation by Authorised Persons

The IRGD should be installed by a persaméd and authorised by manufacturer/
supplier of the IRGD, at the earliest after receiphe supplier should provide
appropriate personnel monitor to the persons ilirsgaihe IRGD. Persons handling
neutron sources (e.g. well logging sources) shdddprovided with personnel
monitors appropriate to neutron monitoring.

During the installation, radiation moniibgy of the facility and the surrounding areas
shall be carried out by the authorised represeetati the supplier in the presence of
the RSO of the user institution.

Upon completion of the installation, thehawised representative of the supplier
should generate an installation report including additional safety precautions to
be followed by the user and a copy of the same ldhbe submitted to the
Competent Authority including dose details of tleegonnel involved in installation.

Intimation of Installation

Upon completion of installation of the IRGD the Quatent Authority should be
informed by the licensee.

Operation of the Device
Prior to First Use of the Device

Prior to the first use of the equipment and atrirgks not exceeding twelve months,
the equipment should be inspected to verify andicorthat the:

€) source containment has all of its componentact and in an acceptable
condition;

(b) radiation dose rate profile in the vicinity thie source containment conforms
to the limits specified by AERB;

(©) shutter or source control mechanism, sourceemably and retraction
mechanism and any other safety features operatectigrand safely;

(d) radiation warning signs and labels are intagipropriately marked and
legible;

(e) the device performs satisfactorily when used aiccordance with  the
manufacturer's instructions; and

)] the location of the gauge has not been alterigdout the approval of the
Competent Authority.

Implementation of Safe Work Procedure
The safe work procedure implemented in the institushould ensure that:

(@) no one is allowed to stay close to the gaxge when necessary to observe
the operation of these gauges and the number sbpgroperating the IRGD
is kept to a minimum,

(b) a radioactivity symbol and a warning sign iegd“RADIATION KEEP
AWAY” in English, Hindi, the local language and aother language deemed
necessary is conspicuously displayed and propectéd and maintained in a
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2.6.3

(€)

(d)

(e)
(f)

(9)

(h)

(i)

@)
(k)

U

clean and legible condition in the vicinity of eadRGD installation
[Annexure- 1],

the source(s) are kept locked in the shielgegition whenever the IRGD are
not in use,

shutter ‘ON/OFF’ operation is checked periotlicgarticularly for continuous
process monitoring gauges, which may require thetar to be kept open for
long duration, that is, days/months (since durirnmeration, dust may be
accumulated and cause the shutter to get jammed),

a swipe test is carried out on those gaugatagong radioactive source(s) at
regular intervals not exceeding 12 morthsnexure-Il],

the results of all radiation protection sumwegnd examinations of the
equipment are recorded and retained,

any radiation protective equipment providedptotect the workers and the
public or any IRGD, is not interfered with, remoyealtered, damaged or
rendered ineffective, except for authorised purposech as inspection,
maintenance, repair and replacement,

any method or working procedure adopted taicedadiation exposure is not
interfered with,

if an employee observes or suspects a damsagemalfunction of any part of
an IRGD (such as the shutter mechanism) which nmagemt a radiological
hazard, the licensee is notified and the deviaetsused until it is inspected,
repaired and operating correctly and safely in edanace with the provisions
of this ‘safety guidelines’,

all tools necessary for the safe operatiorthef IRGD and the handling of
emergency are in good working condition,

when work is required to be carried out in ¥i@nity of a gauge, the radiation
exposure that could occur during or as a resuthefwork and due to any
unforeseen circumstances is minimised, takingactmunt:

(i) radiation levels around the gauge;

(i) locations where work is required;

(iii) duration of the work;

(iv) distance from the IRGD;

(v)  provision of improvised shielding; and

(vi) possibility of unauthorised interference with trauge.

When not in use, the IRGD should be securelyest in the licensee’s storage
in accordance with the specifications of this ‘safguidelines’.

Regular Area Monitoring

When the device is in operation radiation protectsarvey of the installation shall be
carried out by the RSO. The purpose of monitorimguéd be to confirm that the:

(@)

installation has not been tampered with;
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2.6.4

2.6.5

2.6.6

2.7
2.7.1

(b) radiation levels around the gauge and at iocst which are routinely
occupied in the vicinity of the installations caonie to be within limits;

(c) shutter of the gauge is kept closed when ias in operation and during
servicing and maintenance; and

(d) exposure due to the beta/gamma/neutron radjaths applicable, do not
exceed the annual dose limits prescribed by the peétent Authority
following the principles of ALARA.

Portable Gauges
In respect of portable gauges:

(@) while the IRGD is in use, area around the gasfypuld be cordoned up to a
distance where the radiation level is less tharSt.lpt, warning sign should
be displayed and the site should be supervisetldbREO;

(b)  when used in open areas, care should be takensure that they are not kept
in places where vehicles or other objects may dantizgm;

(c) appropriate arrangements should be made turisg the source assembly in
the approved transport container; and

(d) upon completion of the day’s work the gaugeutthdoe kept stored in a safe
place in accordance with the provisions of Sedfiaf this ‘safety guidelines’.

Time, Distance and Shielding

The principles of time, distance and shielding $thdoe utilised at all times in
working with IRGD during normal and emergency caiodis to ensure that the dose
to individuals is kept low in conformity with theLARA principle.

Use of the Source

The radioactive sources shall be utilised for tindarised purpose only.
Servicing, Maintenance and Repair

Servicing and Maintenance of an IRGD

The IRGD should be serviced and maintained regularlthe intervals specified by
the manufacturer and that such servicing and maamiee should be carried out only
by the manufacturer/supplier or their authorisgaesentatives. Only original parts or
those approved by the supplier should be usecefdacement of parts.

2.7.2 Persons Carrying out Service / Testing /ntéaiance/ Repair
2.7.2.1 Service, testing, maintenance and repdinefauge should be carried out only by a

person who:
(@ is authorised to do so by the original supplie
(b) is appropriately trained in the type of workriy carried out;

(c) carries out the work with due regard to thenafacturer’'s recommendations
and under the supervision of the RSO of the facilit

(d) where practicable, carries out that repairnmintenance in a workshop
equipped to permit safe repair; and
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(e) ensures that a radiation survey is conductied any repair or maintenance to
confirm that the dose rates do not exceed the pbestlimits.

2.7.2.2 A person undertaking repairs or maintenavari should keep records in accordance

2.7.3

2.8

2.9
29.1

2.9.2

with any instructions that the Competent Authontgly issue.
Repair and Maintenance Work of IRGD or Woelar IRGD

If a significant amount of work is required to bereed out on or near an IRGD, the
gauge may be removed, if required, from its fixedation for the duration of the
work with due care to ensure that:

(@) the shutter of the gauge is closed duringé¢neoval of the IRGD;

(b) in case of shutter malfunctioning, adequaiteldimg should be provided in
front of shutter during repair;

(c) it is verified with a radiation survey metéxat the radiation beam has been
turned off;

(d) the radiation levels are measured in areasenmie employees are working;
and

(e) the IRGD is handled safely.
Modification of IRGD

When a modification is introduced in the designc#peations of the IRGD, type
approval shall be obtained by the manufacturer pseip from the Competent
Authority, even if the modification does not altke source housing.

Radiation Protection Programme (RPP)
Elements of Radiation Protection ProgramiRfeR)

In each facility handling an IRGD, a Radiation [aiion Programme (RPP)
including standard operating procedures commereswih the work involving the
IRGD should be prepared and implemented. The RP®uldhbe formulated
addressing all the safety related procedures impiemented in the facility on a day
to day basis. The elements of the RPP are includAdnexure-I11.

Integration of RPP with work practices

2.9.2.1 The RPP should be duly integrated with rottecumented safety procedures and

work practices that exist within the organisation.

2.9.2.2 Any modifications in the integrated safptgcedures and work practices should not

negatively impact the RPP.

2.9.2.3 The RPP should be reviewed and updateggpadpriate intervals. It should reflect the

2.10

changes in the equipment, operators or work pestichich have a bearing on safety.
Training in Radiation Safety

Adequate training is essential to promote awareméssdiological safety and to
ensure that work practices are followed. The folfmwshould be implemented:

(@ All employees who need training should be fdiedl. Various levels of
training will generally be required to suit the fi@rlar needs and
responsibilities of each employee.
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(b)
(€)

(d)
(e)

Basic training information should be providecetnployees.

The training records should include informatretating to the name of each
person trained, the date on which the training e@axlucted and the details of
the training material provided.

Training should be included in the inductiongedures for new employees.

Periodic refresher training may be provided degemed necessary by the
licensee.

2.11 Prevention of Loss/Theft of Sources/Devices

In order to reduce the chances of a source bestgtlee following measures should
be implemented:

(@)
(b)

(€)

(d)

(€)

(f)
(@)
(h)

(i)

When a gauge is installed, the advice of tingpker should be sought for
safety and security of the source.

The supplier's recommendations for maintenaacd service of the gauge
should be implemented.

Installed gauges should be regularly inspefbedsecurity of mounting and
deterioration of the source containment payingi@aler attention to fasteners
that hold the source containment together.

As far as practicable, the gauge should noplaeed at risk of suffering
damage due to any nearby equipment and where d@hisot be avoided, the
gauge should be kept under observation so as toestizat the IRGD would
not be lost.

Radiation levels around the source containrekatild be monitored regularly
(e.g. once in a fortnight). Any appreciable reduttin dose rates that could
indicate loss of a source should be investigatedediately.

The licensee should consider all possible soendor loss of a source and
develop appropriate response plans.

The employer/licensee/RSO should maintain ceteplecords of the locations
of all radioactive sources under his control.

Sources that are not in use should be secstehged and clearly labelled as
containing radioactive material.

Gauges that have been removed from serviceyldhoe kept safely and
securely stored pending disposal as specified i ‘Hafety guidelines’ to
prevent loss of such gauges.

2.12 Source Inventory and Records

2.12.1 Source Accountability

The licensee shall be able to account for all ractive sources procured by him at
all times.

2.12.2 Records of Radioactive Sources

Records specified below should be maintained foheadioactive source within the
control of the facility and made available for iespion by the AERB.
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(@) procurement, installation, operation, servacel maintenance, disposal and
decommissioning of IRGD in their institutions indlog the names of their
personnel who were engaged in operating the IRGDedisas dose records, if
any.

(b) initial and on-going training of employees ialation to radiation safety
matters;

(c) for each IRGD used in the facility:
(i) the location of the gauge within the radiatiacility;
(i) all identification numbers for the gauge;
(i) name and address of the supplier and/or manufagture
(iv) the make and model of the gauge;
(v) classification of the gauge; and
(vi) serial number of the source-housing and that of sba&led source(s)
contained within.
(d) for each source used in the facility
0] the current location;
(i) name and address of the supplier and/or manuéact

(i)  type of radioactive material physicsl/chemiaain of the radioactive
material;

(iv) AERB classification number or ISO classificatiorumber sealed
sources;

(v)  activity of the source on specified date;

(vi)  working life of the sealed sources recommendgdtle source
manufacturers; and

(vii) day-to-day operation with the IRGD (log book).
2.13 Specific Additional Provisions for Well Loggng Sources
2.13.1 Safe Work Practices for Handling Well LimggSources

2.13.1.1 Individuals involved in well logging orhetr tasks that involve the use of neutron
sources should wear dosimeters that will measurth lgamma and neutron
radiations so that the total cumulative exposurthése radiations can be assessed.
The neutron sources used in well logging, typic#m-Be, emit both gamma and
neutron radiations that cannot be measured ussigghe instrument. Well logging
service companies shall therefore use both gammian@untron dose rate meters and
to sum the separate measurements to fully deterexiteenal exposure.

2.13.1.2 The following safe work practices for hiamgl well logging sources should be
implemented, in addition to those specified folRIGD:

(@) A radioactive source which has exceeded it®memended working life, as
specified by the manufacturer, should not be usewell logging tools.
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(b)

(€)

(d)

(e)
(f)
(9)
(h)

@)

(k)

o

(m)
(n)
(0)
(P)
(@)

(r)

The manufacturers’ specifications and recondedroperational limits for the
well logging tools should not be exceeded (e.g.lesatand cable tension
measuring devices, should be in good operatingitonyi

Any parts of the logging configuration necegsar normal retrieval of the
source from the hole, which have exceeded theommeeended working life,
as specified by the manufacture, should not be.used

Logging measurements should not be conductéess the workers directly
involved with using the tools are correctly weariagpropriate personnel
monitors and are in possession of a suitable, iomcty and calibrated survey
meter.

It should be ensured that radiation monitoesia good working order.

Workers should be provided with appropriate gemand neutron personnel
monitors for their exclusive use whilst using, bediting, storing, transporting
or working with well logging sources.

Personnel radiation monitors should be promettyrned for assessment at the
end of the monitoring period.

Personnel dose records should be analysedstoesthat there are no abnormal
exposure trends.

Personnel radiation monitors worn by persorsaknor reasonably suspected
to have received an effective dose in excess an&® in a monitoring period,
should be assessed promptly and investigated qnmiteel to the Competent
Authority.

For ensuring the security of the equipmentirdurtransport, appropriate
arrangements should be made for securing the soassembly in the
approved transport container.

Persons not required to assist with the loggingasurements should be
excluded from the vicinity of the equipment priar temoving any source
from its shielded transport container.

The number of persons assisting with the opmeradf the logging should be
kept to a minimum.

The container housing the source should ngildeed where it is likely to be
damaged by vehicles or other heavy objects.

The source(s) should not be removed from thasport container except to
make a measurement or to carry out essential ssgvic

The time taken while transferring the souroceand from the transport
container and the tool should be kept to a minimum.

The source should not be approached except wigenecessary to transfer the
source.

A tool incorporating radioactive sources shouldt be lowered into the
borehole unless the condition of the borehole le@s bvell established.

Radioactive sources should be removed safely the borehole as soon as
logging is completed.
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(s) The source(s) should be kept locked in thespart container when not in use.

® The borehole(s) should be kept covered aira#ts while source transfers are
carried out above or nearby the borehole(s) togmethe loss of a source
down a borehole.

(u) Instructions should be displayed regardingayppate techniques for the care
of logging cables, including avoidance of kinkingdacorrosion, renewal of
cable head termination, identification of variowsble fault conditions; and
inspection and replacement intervals and arrangenfienthe safe calibration,
repair and maintenance of the equipment.

2.13.2  Security for Well Logging Sources

2.13.2.1 Adequate security should be provided tfwr well-logging sources. Security
measures should take into account the securitathrerceptions at the location of
the well logging tools.

2.13.2.2 The physical security arrangements of leglging operations should include the
following elements:

(@)  Access control (e.g. biometric access); formaltiple barriers (e.g. sealed
box for storage with lock and key arrangement).

(b) Video surveillance of storage area.

(c) In case of field operations in threatening gapbical locations: availability
of alert system (e.g. cameras for investigation f@atidw-up) as well as the
procedure for communication in such cases.

2.13.2.3 Separate threat analysis should be ftonedioactive sources handled off-shore
and on-shore.

2.13.2.4 The applicable provisions of the AERBeBafGuides on ‘Security of Radioactive
Sources in Radiation Facilities’ (AERB/RF-RS/SGahd ‘Security of Radioactive
Material during Transport’ (AERB/NRF-TS/SG-10) skie incorporated in the
security arrangements.
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3.1

3.2

3.2.1

3. DUTIES AND RESPONSIBILITIES

Responsibilities of Various Agencies

This section specifies the roles and respons#slitof manufacturer/ supplier,
employer, licensee, RSO, security personnel ansbpsrworking in the facility using
IRGD. Responsibilities common to manufacturers,ptisps and users are listed in
sub-section 3.2. Specific additional responsiketiitof each of the above persons are
discussed in the subsections 3.3 to 3.7.

General Responsibilities of Manufacturer/Suppér/Employer and Licensee of
the Institution using IRGD/Well Logging Source

The Manufacturer/Supplier/Employer and Lgm:n of the institution using
IRGD/Well logging source should ensure that:

(@) an RPP incorporating the applicable elemestsdiin Section 2 of this ‘safety
guidelines’ is developed in coordination with th8® and/or an expert whose
services may be obtained for the purpose, revieameddupdated at appropriate
intervals and implemented to ensure safety in pBrations involving the
IRGD;

(b) a duly qualified person is designated as RS whe approval of the
Competent Authority (The employer should appoint R8O. Delegating
duties to an RSO does not absolve the employeisofegal responsibilities
for ensuring that those duties are carried out. RB® should be a full time
employee of the organisation);

(c) trained and qualified personnel are available;

(d) appropriate area monitoring and personnel rodng facilities are provided as
specified in Section 5 of this ‘safety guidelinemd appropriate monitor
capable of measuring beta and gamma contaminasorequired, should also
be available;

(e) all personnel authorised to work with the sesrare properly instructed about
the safe operating procedure including emergenocyquiures;

) radiation exposure received by workers and nemiof the public do not
exceed the annual dose limits prescribed by the petemt Authority and
conform to the ALARA principle;

(9) an appropriate emergency response action plaepaped and implemented;

(h) an appropriate security plan is prepared amuledmented as specified in this
‘safety guidelines’ and the AERB Safety Guide oec@rity of Radioactive
Sources in Radiation Facilities’ (AERB/RF-RS/SG-1);

0] an appropriate facility for the storage of m®s should be provided as
specified in Section 6 of this ‘safety guidelines’d

() a robust system is in place to assure theysafed security of sources in his
possession.
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3.2.2 Source Inventory

3.2.3

3.24

3.3
3.3.1

The manufacturer/supplier/user should maintain priowdate source inventory as
specified in Section 2 of this ‘safety guidelinasd be able to account for the sources
within his control at all times and maintain recard

Details to be Submitted
The following details should be submitted to ther(etent Authority:
(@) lay out plan of installation location;

(b) emergency preparedness plan for the radiaiciity where the IRGD would
be handled; and

(c) security plan (for storage, operation andgpant of the IRGD).
Intimation of Change of Name

(@) Any proposed change in the name of thétutigtn /employer / licensee should
be duly intimated to the Competent Authority.

(b)  Any proposed change in the ownership of thgaoisation should be duly
intimated to the Competent Authority.

Specific Additional Responsibilities of Manufaturer/Supplier
Type Approval of IRGD

3.3.1.1 An IRGD that contains a radioactive sousbtall not be supplied unless type

approval of the device is obtained from the Compuefaithority.

3.3.1.2 In order to obtain the type approval dR&D from the Competent Authority, the

supplier should submit all relevant particulars tire format prescribed by the
Competent Authority in compliance with AERB Safedyandard on ‘Design and
Construction of Industrial lonising Radiation Gangyi Devices’ [AERB/SS/2
(Rev.1)] and any other details that may be requingdhe Competent Authority to
assess compliance with the applicable requirements.

3.3.1.3 The supplier should possess documentaigemse to demonstrate that each

3.3.2

radioactive source that is incorporated in the IRiSRIesigned and manufactured
and tested in compliance with the approval cedtécissued by the Competent
Authority of the country of origin of the designtbie source.

Supply of IRGD

3.3.2.1 An IRGD that contains a radioactive sowhall not be supplied to any person

unless that person has obtained a licence as mukdif the Rules, from the
Competent Authority to handle the IRGD.

3.3.2.2 The manufacturer’s/supplier’'s facility stibturnish the Competent Authority with

details relating to the supply of IRGD and sourtgeduding the addresses of the
licensees and the reference details of the audtmigNOC issued by the
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Competent Authority. These details should be fimaistwice in a year viz. in the
first week of January and July.

3.3.2.3 Prior to the transfer of the IRGD, the digpshould provide the authorised user of
the IRGD with

(@)

(b)

(©)

(d)

(e)

copies of Competent Authority approval certificate respect of the device
and the source;

confirmation that the source control mechanisteditto the IRGD operates
correctly;

confirmation, by measurement, that the radiatiatigon in the vicinity of the
source container, tube housing or shielded enagsuanforms to the pattern
expected for the design, when a radiation soura@afimum design activity
is used;

all the relevant information about the safety feasuof the IRGD together
with operating and maintenance instructions to Enéie user to safely and
properly operate the IRGD; and

an undertaking to take back the disused sourcts toountry of origin of the
source when the source is no longer required byisiee or to make alternate
arrangements with the approval of the Competenthévity for the safe
disposal of the source, if the original suppliendd prepared to take the source
back.

3.3.2.4 The supplier should maintain complete msaelating to design, testing, approval
certification, manufacture and supply details ietato the IRGD.

3.3.2.5 The supplier should ensure the safety aodriy of all sources that are kept stored
in his premises and maintain an inventory of th&ses in his possession.

3.4  Specific Additional Responsibilities of the Emioyer

The employer of the institution authorised to useIRGD/Well logging source shall:

(@ obtain from the Competent Authority a licence pecified in the Rules to
handle an IRGD;

(b) procure only an IRGD that is type approvedhsyCompetent Authority;

(c) provide radiation monitoring devices includiagea monitors in the case of
users of high activity (hundreds of GBqg or morejngza sources and well
logging sources. In addition to area monitors teespnnel monitors need to
be provided for gamma and neutron monitoring, gs@EPiate;

(d) not transfer the ownership of any source withthe approval of the
Competent Authority; and

(e) ensure decommissioning and safe disposal efisdd sources with the
approval of the Competent Authority.

3.5 Specific Additional Responsibilities of th&icensee
3.5.1 Licence to Handle an IRGD
3.5.1.1 A licence in the form of Registration,pedfied in the Rules shall be obtained

from the Competent Authority by a person who presa® procure an IRGD.
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3.5.1.2

3.5.2

3.5.2.1

3.5.2.2

3.5.3
3.5.3.1

In the case of import of a device/welldiogy source, prior to placing a firm order
for the import, the prospective user shall obtairNa Objection Certificate
(NOC)'from the Competent Authority for the impofttbe source.

Information Dissemination

The licensee should provide instructionwmrking safely with IRGD to his
personnel at the induction and subsequently as e@emcessary.

Instruction may need to be more frequenerehsafety requirements are
amended.

Operational Safety
The licensee should ensure that:
(@) radiation dose received by workers and membetiseopublic:

(i) do not exceed the dose limits specified by the @aamt Authority;
and

(i) are kept as low as reasonably achievable (ALARA);

(b) an audit is carried out once in six monthgaufioactive sources and of
their locations, and a copy of the results of thiglit in the prescribed
format is submitted to the Competent Authority;

(c) permanent physical barriers, locks, safetgriatks, warning notices and
other safety features are provided wherever negessansure the safety
of personnel and the safety and security of theDRG

(d) radiation warning labels and notices of apgedpr form and size are
prominently displayed on or adjacent to the gaugka the entrance to the
storage area where IRGD are kept stored pendingllatson or during
maintenance. Such labels and notices should be ofachaterial resistant
to weather and corrosion, dust and fumes that iaedylto be present,
maintained in a clean and legible condition andusslg attached and
should be removed only when the source has beenapently removed
from the location;

(e) the Competent Authority is informed about changR$0;

() the approval of the Competent Authority is aiead before disposing of any
radioactive source;

(g) the Competent Authority is notified immedigtef an unusual occurrence
involving the IRGD/source such as:

(i) loss of an IRGD source or a well logging s@ugetting jammed in
boreholes;

(i) functional impairment of a shutter or souzntrol mechanism;

(i)  occurrence of any extreme natural eventy.(ére, flood, earthquake
or similar event);

(iv) failure to account for a source;
(v) agauge being damaged/ suspected of being daimagd
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(vi) the results of radiation monitoring beingemcess of the prescribed
limits;
(h) following any unusual occurrence involving IR&GD/source:

(i) the gauge, if any functional impairment hasused, is not used
until the function of the shutter or source controechanism is
thoroughly tested and restored to normal condition

(i) the gauge is inspected and, if necessary, testedrify that neither
the gauge nor the radiation source is damaged;

(i) the gauge and all of its associated safety featare fully functional
before allowing the gauge to be used; and

(iv) the gauge is not used until it is repaired andatp® correctly and
safely in accordance with the provisions of thafety guidelines’;

() the gauge is used, stored, transported, relytimaintained, serviced or
repaired in accordance with the provisions of thedety guidelines’;

() the details of any repair or corrective actiotaken are recorded and
retained;

(k) the results of all radiation protection suwegnd examinations of the
equipment are recorded and retained; and

() in the event of loss of source, measures tatéoahe source(s) are
implemented and the source inventory is reconctl@@ugh authentic
record verification methods.

3.5.3.2 The licensee should ensure that recordsnaistained as specified in sub-section
2.12.

3.5.3.3 The licensee should furnish informationutibe receipt of IRGD in the prescribed
format within 10 days after receiving the device(sil submit the installation report
in the prescribed format within 10 days after ifiateon of the IRGD.

3.5.3.4 The licensee should advise the employewtaltioe modifications in working
condition of a pregnant worker.

3.6 Responsibilities of the RSO
The RSO should ensure that:

(@ implement the safe procedure for operationhef device specified in sub-
section 2.6 of this ‘safety guidelines’;

(b) develop, in coordination with the licensee,e tiRadiation Protection
Programme of the organisation and detailed workiulgs and emergency
procedures including provisions for the safety aedurity of the sources
during handling and storage adopted for use inrdecwe with this ‘safety
guidelines’;

(c) seek the advice of the manufacturer/suppéigarding any detailed conditions
for the use of the IRGD in the facility;

(d) on receipt of an IRGD, measure the radiatemells around it and confirm that
the measured radiation levels are within the linpitescribed in the AERB
Safety Standard No. AERB/SS/2 (Rev.1) or its curvension and if the limits
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(e)

(f)

(9)
(h)

(),

(k)

U

are exceeded, the RSO should inform the supplieman use the IRGD until
and unless it is reconditioned or replaced by omesfying the regulatory
requirements;

during installation of the IRGD, conduct aiedin protection survey of the
device, record the readings in a log book and Ié@m the installation staff
about the details of operation of the IRGD, pattidy the safety features;

before bringing the source to the exposure’‘@dsition, people who are not
required to work with the IRGD move away from theimty of the gauge to a
distance where the radiation level is less thaSL It;

source(s) are brought to the exposure ‘ONy evtien required,;

issue and collect any personnel monitors whichly be used, including
neutron monitoring badges in the case of usersetiflagging sources;

keep the licensee informed of the radiatidetyastatus of the practice;

furnish the safety status report in the pridsat format twice in a year viz. in
the first week of January and July;

employees are duly instructed so thay:the

0] acquaint themselves with, and comply wihnatices and warning
signs displayed and all instructions issued foirtben safety and the
safety of others with the requirements of the RPfRair facility;

(i) refrain from careless or reckless practice ¢ioadikely to result in a
radiation hazard to themselves or others;

(iii) report to the RSO any difficulties with workipgocedures or defects
in equipment which may have caused or are likelyatose a radiation
hazard, including the actual or potential loss afdioactive source
and any accident or potentially hazardous situati@t may come to
their notice;

(iv)  provide to the employer information about theieypous occupations
including radiation work, if any;

(v) use any personal protective equipment providetiem and devices or
equipment to assess their personal radiation adsere applicable;

(vi) do not interfere with, remove, alter, displacemdge or render
ineffective, any equipment or radiation protectokevice provided to
protect the employee or other persons, or intenigtie any method or
working procedure adopted to reduce radiation exyosexcept for
authorised purposes of inspection, maintenancejrrepodification or
replacement;

(vii)  do not remove or in any way interfere with theiaéidn source(s).

require that a female worker, on becoming awheg she is pregnant, notifies
the employer, licensee and Radiological Safety d@ffiin order that her
working conditions may be modified, if necessary.
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3.7 Responsibilities of Security Personnel

The security personnel have the responsibility rieuee that before an IRGD/source
enters or leaves the premises, the matter is eéddyrred to the RSO, licensee and the
management to confirm that the source is propextpanted for. If a source is stolen
or lost, the security personnel should providenaltessary support to the RSO and the
other staff in locating the source. It is the respbility of the security personnel to take
part in the development of the security plan arel émergency response plan of the
facility and take part in implementing the plans.
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4.  RADIATION INCIDENTS

4.1 Management of an Incident

In formulating the Radiation Protection Programn(lBPP), the licensee (i.e.
manufacturer/supplier/user institution) should depe contingency arrangements
detailing the action to be taken following all reaably foreseeable incidents. The
incidents considered for IRGD with source shouldude shutter getting jammed while
in use or remaining open when not in use, fall flmmeight, fire accident involving an
IRGD, theft /loss/misplacement, unauthorised diapas scrap and auctioning, damage
to a portable IRGD and source getting stuck in B @rdogging tool.

4.1.1 The employer/licensee/RSO shall, within 24rkoafter the incident, inform the
Competent Authority:

(a) that the incident has occurred;
(b) of the steps that have been taken to rectdysttuation; and

(c) of the details of any radiation doses knownswuspected to have been received
by any person.

4.1.2 In case of loss/theft of an IRGD/ well loggsource the employer/licensee/RSO shall
lodge a formal complaint with the local police arities.

4.1.3 Following an incident, the employer/liceg/$&S0O should:
(a) investigate the incident and initiate follow-agtions;

(b) submit a brief report within 2 days followed bgmplete, detailed report of the
incident, including the preventative action to avairecurrence of such incidents,
to the Competent Authority within 7 days;

(c) decontaminate the affected area, if necesaagy;
(d) review and verify whether the corrective acsitiave been implemented.

4.2 Special Provisions for Well Logging Operatios

4.2.1 In the event of retrieval of a source sturck well, the RSO should check the integrity
of the source after retrieval from the well.

4.2.2 In well-logging facilities, where a persa@known or suspected to have received a
radiation dose in excess of 10 mSv as a resultnoineident, the licensee/ supplier
should send the personnel monitoring device, inndeutron monitoring badges, of
the concerned persons for urgent dose assessment.
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5.  RADIATION MONITORING

5.1 General Radiation Levels

The radiation levels at any accessible locationr iba installation or storage of
IRGD/ well logging sources shall not exceedi3v.ht. Acceptable radiation levels
may be estimated for compliance with the dose déntdking into account the
appropriate occupancy factors.

5.2 Monitoring Devices
5.2.1 Personnel Monitoring

5.2.1.1 The employer should provide an appropnmesonnel monitoring device to each
authorised person who:

(a)installs, removes or performs maintenance on a IRGEeonic gauges;
(b) undertakes service or repair of a IRGD/nucleonimgaand
(c) requires personnel monitoring as assessed by tle RS

Persons identified above should be provided withsqganel monitors by their
respective employers.

5.2.1.2 Personnel monitoring devices capable aismeéng gamma and neutron radiations
should be used by workers handling well-loggingrses.

5.2.1.3 Personnel monitoring is generally not neglin facilities operating IRGD other
than well logging sources, except when the actieitthe gamma source is high
(hundreds of GBg or more) it is frequently requitedemove the source from the
shielded container for operational /cleaning pugsoss could happen in a working
environment that would cover the source with saotliat which would interfere
with the sensitivity of the detector.

5.2.2  Area Monitoring

5.2.2.1 The employer should ensure that adequateber of duly calibrated appropriate
portable radiation survey meters are availabletesedl.

5.2.2.2 Fixed area/zone monitors should be installe well logging source storage
facilities and IRGD manufacturing/calibration faibds.

5.2.2.3 Each radiation survey meter should be aetelgainst a known source (e.g. placing
the monitor close to the surface of the IRGD/sowmetainer when the source is in
shielded condition) prior to each use to ensure ithes operating in the correct
manner.

5.2.2.4 The radiation survey meter should:

(a) have sufficient measurement range to measkuSv.h* to 50 or
100 mSv.H, as appropriate to the radioactive sources us&GD; and

(b)  continue to provide visible and/or audible iradion, when radiation levels
exceed the maximum reading in any measurement range

5.2.2.5 Radiation survey meters should be calidrate
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(a) prior to initial use;

(b) at an intervals not exceeding 24 months;
(c) following damage or repairs; and
(d) when calibration is indicated by their perforroan

The calibration of a radiation survey meter shobdd traceable to the national
standard laboratory recognised by the CompetertaXity.
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6.1
6.1.1

6.1.2
6.1.2.1

6.1.2.2

6.1.2.3

6.1.2.4

6.1.2.5

6.1.2.6

6.

STORAGE AND TRANSPORT OF RADIOACTIVE MATERIAL

Storage of IRGD/Sources
Safe Storage

If there is likely to be a time lapse between theeipt of the IRGD and its

installation, adequate arrangements should be rmadlee licensee for the safety
and security of the IRGD. No person other thanRI8® and the licensee should
be permitted access to the area where the IRGR/saarstored. It should be
ensured by the licensee that no dangerous goodisasuexplosives, corrosives
and inflammables are stored in the proximity of R€ources. During the period
of storage of the IRGD/source a record of the tetHithe persons entering the
storage room should be maintained. If the IRGD/seus damaged or stolen or
any other emergency situation arises during storaggropriate action, as
specified in this ‘safety guidelines’ should beyduhplemented.

Safety and Security of Storage
An IRGD containing a radioactive sourcewti be safely and securely stored if
it:
(&) is not required for immediate use/supply; or
(b) has been removed from service for a tempqrariypd; or
(c) has been removed from service permanentlydipgrdisposal.

When in storage, the source assembly shmufdlly retracted into the shielded
position, with shutter or source control mechanisrthe ‘beam off’ position and
the shutter closed.

A permanent record of the gauges kepbirage of the supplier’s facility and the
user institution, should be maintained by the Isgin the respective storage
facilities.

The IRGD should be clearly labelled indiogtthe identity of the source and its
activity on a specified date. A radiation warningndol with an appropriate
legend should also be displayed.

The IRGD should be stored such that thelitikod of damage to the gauge is
minimised.

The room where one or more IRGD/sourcestared should:

(a) be of solid construction and made of durable nmeltecapable of physically
securing the equipment;

(b) be designed, located, constructed and shieddehat:

(i) the radiation level at any accessible place oettie store would not
exceed 1.uSv.ht;

(i) the dimensions of the room would allow handling tbé IRGD
through appropriate mechanical means;

(c) be keptlocked and under the control of thengee;
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6.1.2.7

6.1.2.8

6.1.2.9

6.2
6.2.1

6.2.2

(d) be subject to strict access control;
(e) not be used for other than the intended puased

() display, when an IRGD/source is in the storagem, a conspicuous notice
bearing the radiation warning symbol and instruwtioto contact the
licensee and the RSO in the event of an emergenwojing the IRGD.

The storage for IRGD should not be locatesh area prone to flooding or other
potential hazards that may damage the storage amaifor its contents.

Well logging sources, when in the field bot in use, should be stored in the
permanent storage room.

The layout of the room where well loggigises would be stored when not in
use should have the approval of the Competent Ayho

Transport of IRGD/Well Logging Source
Safety Requirements for Transport of Ractive Material

If it is required to relocate/transfer the IRGD/iMegging source from one place to
another, prior approval shall be obtained from @empetent Authority. Upon
bringing the IRGD/source back to the original platee Competent Authority
should be duly informed. Transport of an IRGD/seusball be made in compliance
with the requirements for the safe transport ofaactive material prescribed in the
AERB Safety Code for Safe Transport of Radioactwaterial, (AERB/SC/TR-
1/Rev.1 or its updated revision). Typically an IR@&Dlesigned to satisfy the design
requirements of a Type A package prescribed inAB&®B Safety Code for Safe
Transport of Radioactive Material.

Specific Safety Precautions during TranspbiRGD/Well Logging Source
During the transport of the IRGD/well logging soeir@ should be ensured that:

@) the source control or shutter mechanism irstiece container is locked in
the ‘beam off’ position;

(b) the package is monitored to ensure that thduluideeam is properly
attenuated with the shutter or source control meisha in the ‘beam off’
position; and

(c) the IRGD/ well logging sources is packed iroater shipping container that
is of strong and rigid construction.
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7.1

7.2
7.2.1

7. DISPOSAL

Disposal of a Source

A source should be safely disposed off either aftenpletion of its useful life or if it
gets damaged in an accident or when it is no longguired by the user. A decayed
source or any source, in the possession of théutish, which is no longer in use,
should be returned to the original supplier witke trior approval of the Competent
Authority. If it is not possible to send the soub@xk to the original supplier due to any
unavoidable circumstances, the licensee shoulageréor safe disposal of the source
in India with the prior approval of Competent Autity,. Radioactive material should
be disposed off only in an authorised facility specified in para 7.2.

Approval for Disposal of a Source
Approval from Competent Authority

The source or the IRGD containing the source shoeler be disposed off as a normal
waste. The licensee shall obtain prior approvanfithe Competent Authority for the

safe disposal of the source. In addition, spegifior approval shall be obtained by the
licensee from the Competent Authority for the ded@sport of the radioactive material.

The conditions specified by the Competent Authdigtythe safe disposal of the source
should be adhered to by the licensee. The procadure followed for safe disposal of

sources is as follows:

7.2.1.1 Procedure for export of a source back ¢ostipplier for exporting the source back to

the supplier outside India, prior approval for estpaf source shall be obtained by the
licensee from the Competent Authority. In additiotihe applicable regulatory
requirements for the safe transport of the radieaahaterial through the domestic leg
as well as overseas should be duly complied with.

7.2.1.2 In the case of disposal of sources in |Ingi@n obtaining approval from the Competent

Authority, complete information on removal of theusce from the source container
should be provided to the authorised disposalifaqgrior to dispatch of the source.
The source may be dispatched for disposal only afi&aining the due clearance from
the authorised disposal facility. In addition, ttegulatory requirements for the safe
transport of the radioactive material shall be dutynplied with. Upon receipt of the

source at the disposal facility the Competent Atithoshould be informed by the

licensee so that the national source inventorybeanpdated.
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8. EMERGENCY RESPONSE PLANS AND PREPAREDNESS

8.1 Emergency Situations

The occurrence of any one or more of the followsiyations may be deemed to
constitute an emergency:

(@) Receipt of a IRGD from the supplier in a danthgendition

(b) Loss or theft of or damage to the IRGD/nucleatevice due to accidents (e.qg.
fall from a height, fire, explosion) during storagending installation or after
decommissioning pending disposal/operation/sergiamaintenance

(c) Failure of shutter during operation / servicingaintenance
(d) Source getting stuck resulting in increasedataxh level around the IRGD
(e) Unauthorised disposal of the IRGD containirgparce

() Loss or theft of or damage to the nucleonic dewdoe to accidents during
transport of the nucleonic devices

(g) Any other off-normal situation with a potenttalresult in exposure of individuals
to radiation.

8.2 Elements of Emergency Preparedness
The important elements of emergency preparedneshaifollowing:
(@) Emergency organisation within the institution
(b) Emergency Response Manual [sample giveAnimexure-IV]
(c) Communication system
(d) Education and Training in emergency situations
(e) Emergency exercises.

8.3 Training in Emergency Preparedness

All the employees working in the institution shoub& educated about emergency
situations. They should be informed that the paemnadiological consequences of an
emergency situation involving an IRGD are limiteeéchuse of the design and
construction standards of gauges and the low &ctbfi sources used. The employees
should be trained in emergency handling. They shbalinstructed as follows:

(@) Report any abnormal situation which you may observ

(b) Do not Panic

(c) Follow the instructions given by the Chairntdrihe Emergency Response
Committee (ERC)

(d) Avoid stampede

(e) Avoid crowding at the affected site

()  Act as directed by the RSO.
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9.1

9.2

9.3

9.4

9. DECOMMISSIONING

Decommissioning of the Installation

The location where the IRGD was installed can eased for use for other purposes
only after decommissioning the IRGD installatioror Flecommissioning an IRGD
installation, prior approval shall be obtained fraime Competent Authority. A
radiological protection survey of the location wihndhe IRGD was used should be
conducted by the RSO to confirm that the radiationtamination levels are within
limits specified by the Competent Authority.

Prohibition of Abandonment or Disposal

Employer/licensee shall not abandon an IRGD or \eeiging source. He/she shall not
dispose off the source of an IRGD without obtainithge prior approval of the
Competent Authority.

Re-use of Sources

A person shall not reuse a source from an IRGD mittobtaining the prior approval
from the Competent Authority.

Relocation of IRGD

The IRGD shall not be relocated without obtainirige tprior approval from the
Competent Authority.
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ANNEXURE-I
CAUTION PLACARD AT IRGD INSTALLATIONS - SPECIFICATI ONS

At each IRGD installation, a caution placard sholoéd provided with appropriate legends
inscribed on it. The relevant specifications aseelil below:

(@)
(b)

(€)
(d)
(e)
(f)

The caution placard shall be made up of metal.

The placard shall be fixed on to a permanemnictire within a distance of 300 mm
from the gauge.

Sufficient number of placards shall be insthlg that any person approaching the
gauge from any direction would be able to see egpthand be cautioned.

The size of the placard shall be adequate mtago the inscriptions prescribed below in
the required languages and it shall not be legs 368 mm x 300 mm.

The position for fixing the placard shall be selected that there are no physical
obstructions to reading it.

The inscription on the placard shall be in confity with the following provisions:
(i) The placard shall carry a legend reading:
RADIATION KEEP AWAY
RADIOACTIVE SOURCE WITHIN THE GAUGE: ....... (e.g°Co)
ACTIVITY OF THE SOURCE: ....... Ci/Bq AS ON: ....... (date)

(For X-ray gauges) THIS DEVICE GENERATES RADIATIONVHEN
ENERGIZED - KEEP AWAY

FOR WORKING NEAR THE GAUGE PRIOR PERMISSION FROM EHRSO
SHOULD BE OBTAINED

vivieene... (Telephone)

(i) The inscription shall be in all languages (fish, Hindi and Regional language)
as deemed necessary at the plant.

(i) The inscriptions shall be painted on the metacard.
(iv) The size of any letter/character in the imsmon shall not be less than 25 mm.
(v) A radioactivity /X-ray symbol shall also beipied alongside the legend.

(vi) The radioactivity symbol shall be in confotgnwith the international standards,
viz. and a circle within a trefoil in magenta cal@gainst yellow background.

The caution placard shall also be displayed atetiteance door of the source storage room
and at other appropriate locations outside souorage room.
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ANNEXURE- I
SWIPE TEST PROCEDURE

A swipe test on the exterior of a fixed radiatioouice is used to indicate whether any
radioactive material has leaked from the radioactiwurce contained within the IRGD.

Note: User should carry out swipe of only the accesssbidace of the IRGD and not the
actual source, also well logging container withsetirce. The area over which swipe is to be
collected should be at least 100%rfihe swipe samples should be sent to an apprepriat
laboratory for determining the radioactivity colied on the swipe samples. The results of the
analysis should be obtained from the laboratorytaedecords maintained by the licensee. If
the radioactivity collected from any sample is xtess of 185 Bq (5 nCi), the matter should
be brought to the notice of the Competent Authcaityl such directive as may be issued by
the Competent Authority should be duly implemerigdhe licensee.

II.L1 Required Items

(@) A piece of dry cotton wool or material such asiece of filter paper to serve as
test swab

(b) Distilled water

(c) Surgical gloves

(d) Forceps or tongs with rounded edges

(e) Plastic bags for covering the forceps or tongsndusse
() Plastic bags that can be closed and sealed

(g) A contamination monitor appropriate to the seuwithin the IRGD/well logging
source, in good working condition.

[I.2 Method of Taking Swipe
(&) Wear the gloves on both hands
(b) Moisten the swipe test swab with distilled wate
(c) Cover the tongs with the plastic bag intendwdlie purpose
(d) Swipe outer the accessible surfaces of theceduwusing softly

(e) Check the swab for gross contamination by lmiggt carefully to within 10 mm
of the contamination meter window. If a consistémtrease in count rate is
observed when the swab approaches the window thwetaraination is likely to
be present and steps should be taken to prevesdidipg of contamination. The
tongs are likely to be contaminated. Place tong¥/aanforceps into another
plastic bag and seal it with a caution label.

(H The swabs should be packed in a bag. The agddhe sealed and labelled.

() Each swab should be packed in a plastic baghnéhould again be packed in
another plastic bag.
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1.3 Packaging Procedures

(@) The swabs to be sent for contamination cheoklshbe placed in a container such
as a cardboard or plastic box. It could be trartepgoas an excepted package
provided the requirements specified in the AERBe8afCode for Transport of
Radioactive Material, AERB/NRF-TR/SC-1 (Rev. 1)its updated revision for
excepted packages are duly fulfilled.

(b) The description of the swipe samples shouldplaeed in an envelope with
appropriate reference to the package in whichwhpessample is transported.

(c) The package should be dispatched in accordaithethe requirements specified
for excepted packages in the AERB Safety Code fan3port of Radioactive
Material, AERB/NRF-TR/SC-1 (Rev. 1) or its updatedision.
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ANNEXURE- 11l

IMPORTANT ELEMENTS OF A RADIATION PROTECTION PROGRA MME OF A

FACILITY HANDLING IRGD

The Radiation Protection Programme (RPP) developgdan institution should be
commensurate with the work involving the IRGD/wklbging sources carried out in the
institution. For example, the RPP for a facilityndéng a single IRGD housing a low activity
beta source may be very simple while that for difpdandling well logging sources and for
one manufacturing IRGD may need to be elaborate. RRP should include the following

elements:

(@) The procedure for correct and safe methodsharidling IRGD, particularly,
density/moisture measurements on the surface andiradus depths with portable
gauge

(b) Availability of radiation survey meters, pratige equipment and personnel monitoring
devices to meet the requirements of the Rules

(c) The methods for determining that all radiatsurvey meters are in good working
condition and procedure for getting the survey msetalibrated at least once in two
years

(d) Arrangements for personnel monitoring, whergined, including:

() the accredited personnel monitoring agency;

(i) type of personnel monitor (gamma/neutron) to bemnwor

(iif) wearing position;

(iv) procedure for ensuring that personnel monitoringas are promptly submitted
for assessment after use following the monitoriegqa;

(v) requirements for storage of personnel monitorsnwie in use; and

(vi) the storage location of the control monitor.

(e) Roles and responsibilities and details of any tamttil duties of personnel to meet the
requirements for the safety and security of the DR&Burces during use, storage and
transport and emergencies

()  Control of an incident involving an IRGD

() Mechanisms for implementation and review ef RPP, including the arrangements for
provision of expert advice in radiation protection

(h)  Occasions on which radiation surveys and coimation tests are to be carried out

(i)  Tests for measuring non-fixed surface contatiom, where appropriate

() Methods for conducting radiation surveys, savipsts/Annexure- 1l] and any other
examination required by the Competent Authorityd dar reporting and recording
results

(k)  Methods of prevention of loss of sources amthwds of detection and recovery of lost

sources
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)] Measures to be implemented in the evenh@raergency
(m)  Conditions of licence and any special instrutisssued by the Competent Authority
(n)  Procedure for calibration, repair and maintenasidbe gauge
(o)  Procedure for calibration and use of the radiasiorvey meter
(p) Records of repairs and maintenance of thg@a
(q) Contact addresses and telephone numbers of pdsbesontacted in an emergency
N Regular inspection of all equipment including:
0] source containers or housings;
(i) survey meters;
(iii) labels; and
(iv)  markings.
(s) Action to be initiated when an IRGD/well loggirsource is no longer required and
procedure for safe disposal of a disused radioastwurce

(t) Any other site-specific information that maywbaa bearing on radiation safety.
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ANNEXURE-IV
MODEL EMERGENCY RESPONSE MANUAL

An emergency response manual (ERM) for a faciligndiing IRGD incorporating
beta/gamma sources is likely to be brief and simplewever, the ERM for a facility
handling well logging sources would need to be nawtiled. This is only a sample ERM
where a limited number of emergency scenarios lh@en addressed. The ERM developed
by the facility should include all possible reatistmergency scenarios and devise the action
plan for each such scenario.

The following action plans for the emergency scEsashould be implemented by the
RSOllicensee. In all cases, intimate AERB regardimgemergency within than 24 hours of
its occurrence.

IV.1 Emergency Scenario: Receipt of an IRGD/nucleonic device from the sugpiin
a damaged condition

(@) Contact the carrier and check how the device wasadad

(b) Inform AERB, and the supplier/manufacturer of ttevice that the IRGD was
received in a damaged condition

(c) Measure the radiation level around the device andrd the observations

(d) If the measured levels are in excess of the ptasdrimits, report the matter to
AERB. Provide adequate shielding and transfer R@D in an exclusive storage
room.

(e) Ensure that adequate security is provided to tH@ORuntil the emergency is
terminated.

() Act as advised by AERB, for safe disposal of theideif the device along with
source is damaged.

(g) If the device is examined by the supplier and thpom declared safe for
installation and operation, or after the device besn safely removed from the
premises or safely installed terminate the emengenc

(h) Inform AERB regarding the termination of the emerge

IV.2 Emergency Scenario: Loss or theft of IRGD or Disposal of the nucleod&vice
as scrap

(@) Inform the police and lodge a First InformatiReport.

(b) Take steps to trace the device by appropricgans by searching premises of
nearby scrap dealers.

(c) Provide photograph of source housing to scrapedeal

(d) Brief the scrap dealers about the consequeateadiation hazard and safety
philosophy, time, distance and shielding.

(e) Intimate AERB regarding the emergency.

() In case of suspected radiation exposure toohtlye personnel of the institution,
seek advice from AERB.
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V.3

V.4

(g) Upon ensuring that the device has been tranddregained or that it is safe for
installation and use or disposal, terminate thergerey.
(h) Intimate AERB regarding the termination of #raergency.

Emergency Scenario: Damage to the IRGD/nuttedevice due to accidents
(E.g. Fall from a height, fire or explosion)

(&) Rescue the injured, if any.

(b) In case of fire or explosion contact the fire dépant for help.

(c) Fight fire; if there is a fire accident; from upwili direction.

(d) Segregate the IRGD/nucleonic device under thersigien of the RSO.

(e) In case of damage to the device, measureditiation level around the device
and record the observations. If the measured larelsn excess of the prescribed
limits, report the matter to AERB.

() Intimate AERB regarding the occurrence of the eeecy.

(g) Upon ensuring that the arrangements have eete for the safe disposal of the
device or confirming that it is safe for instal@ati and use, terminate the
emergency.

(h) Intimate AERB regarding the termination of #maergency.

Emergency Scenario: Failure of shutter during operation/servicing/
maintenance

(@) Arrange for temporary shielding in front oketshutter of the gauge immediately
with suitable shielding material of adequate thi&ss In case of damage to the
device, measure the radiation level around thecgeamd record the observations.
If the measured levels are in excess of the ptesdriimits, report the matter to
AERB.

(b) Inform the manufacturer/supplier of the devatwut the observed condition of
the device (The IRGD should be repaired only byhawsed Servicing
Engineers).

(c) Intimate AERB regarding the occurrence of the eyaecy.

(d) Upon ensuring that the IRGD is safe for use, teat@ the emergency.

(e) Intimate AERB regarding the termination of the egeacy.
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