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 IRID Case Number: 0001/89 Category: D.2.1

 Equipment: Thickness gauges Nature: Localised exposure to
  external radiation

Scanning gauges incorporating a beta emitting radiation source are used in paper manufacturing mills for
production and quality assurance purposes to measure the thickness of the final product. An incident
occurred when a source shutter jammed in a partially open position during routine operation. A
maintenance engineer removed the gauge head containing the source from the framework and carried it to
the workshop not realising that radiation was being emitted from the gauge. The gauge contained a 10
GBq krypton-85 beta source and was carried with the shutter directed towards his body.  The engineer
was wearing a thermoluminescent dosemeter (TLD) at the time of the incident.

The incident was reported to the Radiation Protection Supervisor who carried out an
investigation and dose assessment. The maintenance engineer was later given full radiological training,
the local rules were modified, and a Perspex shutter cover was made.

Doses
The doses recorded by the TLD worn by the maintenance engineer were as follows:

Effective dose equivalent (EDE) 0.0 mSv

Skin dose 55.9 mSv

Lessons
1 All maintenance engineers required to work on equipment containing radioactive materials must

be fully trained in the radiological hazards and the precautions to be taken.
2 A radiation monitor must be used to confirm that the source shutter is closed prior to the

commencement of maintenance or transportation. If the shutter cannot be closed then a
temporary shielding arrangement is necessary. Indeed, where practicable, there may be value in
fitting a Perspex shield over the source shutter mechanism during routine maintenance or
transportation in order to protect persons in the event of the shutter inadvertently opening.

3 Routine maintenance must be carried out in order to negate the requirement for impromptu and
unplanned maintenance operations.
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 IRID Case Number: 0002/92 Category: C.1.1

 Equipment: Density/moisture gauges Nature: Damaged/defective
 equipment

An employee noticed something peculiar about the ‘appearance’ of a hopper mounted density gauge,
which incorporated a 740 MBq caesium-137 source. Dose rate measurements made by the employee
identified that the source holder had fallen out of the source container and was resting on the bottom of
the cage erected around the gauge to provide ‘adequate shielding’ by virtue of distance. The gauge
detector on the other side of the hopper was still being exposed and hence the gauge was apparently still
operating. The source may have been in the exposed position for some time. The source was recovered by
the Radiation Protection Supervisor and tests for leakage indicated that the source was undamaged.

The gauge was subject to considerable vibration and had not undergone any maintenance for
some time. The gauge housing, but not the source holder, was replaced by the supplier and ten days later
the source holder again vibrated free. The problem was solved when the source holder was replaced. But
for the cage, the source holder could have dropped to a position where it may have been damaged and/or
picked up by another employee resulting in a real risk of localised radiation injuries.

Doses
The estimated doses were:

Initial employee 20 µSv

RPS 20 µSv

Lessons
1 Manufacturers and suppliers must ensure that the design of equipment and source holders is such

as to prevent all reasonably foreseeable incidents.
2 Inspections of equipment containing radioactive materials must be carried out on a routine basis.
3 Choice of designs of equipment and maintenance schedules must take into account the rigours of

the environment in which the equipment is located.
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 IRID Case Number: 0010/92 Category: C.1.1

 Equipment: Level gauges Nature: Leaking source

During routine 26 monthly leakage testing of a hopper level gauge containing a 25 year old 111 GBq
caesium-137 source, contamination was found on the surfaces of the gauge housing and excessive dose
rates, greater than 5 mSv h-1, were detected. Access to the area was immediately restricted and the gauge
supplier contacted. The gauge was later removed by the supplier and the source returned to the source
manufacturer for analysis. No contamination was found on the hopper to which the gauge was attached or
on the surrounding walkway.

A report by the source manufacturer states that the base of the source capsule had suffered
extensive attack by an aggressive agent leading to penetration of the double walled capsule and that the
corrosion had occurred from the outside of the capsule to the inside. The report concluded that the
environmental conditions experienced by the source, namely the sea air, had been corrosive in nature and
over a period of time had led to penetration of the capsule.

Doses
No doses to individuals were reported.

Lessons
1 Radiation sources that have reached the end of their recommended working lives, or show outer

signs of deterioration, should either be replaced or be inspected by the source supplier or
manufacturer.

2 For radiation sources installed in potentially hostile environments, consideration must be given
to their leakage testing at more frequent intervals than the statutory minimum of once every
26 months.
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 IRID Case Number: 0015/92 Category: C.1.1

 Equipment: Thickness gauges Nature: Damaged/defective
 equipment

A company producing a variety of non-woven fabrics purchased a complete production line
‘second-hand’ from a company in Israel. The line included a scanning thickness gauge incorporating a
925 MBq americium-241 source. Upon arrival at the company in the UK, employees noticed two hand-
written signs on the equipment warning of radiation and that persons should not approach.  Fortunately
company employees had kept away from the gauge and the gauging equipment was not put to use.

None of the other production lines owned by the company utilised gauges incorporating
radioactive materials and this was the company’s first encounter with ionising radiation. Consequently
there was no expertise within the company on such matters and it was unaware of the nature of the
hazard. A Radiation Protection Adviser was appointed and his inspection identified that there was no
restriction of access to the gauge, there were no proper warning signs and the source shutter was a small,
manually operated, hinged metal plate. Radiation dose rates of up to 1.5 mSv h-1 were measured around
the gauge with the shutter open. Full measures to ensure that the company complied with all aspects of
ionising radiation legislation were implemented including the appointment and training of a Radiation
Protection Supervisor, adequate restriction of access and compilation of local rules.

Doses
Based on the output of the sources involved and the duration of possible exposure, it is extremely unlikely
that any persons received a significant radiation dose.

Lessons
1 Suppliers and installers of equipment which emits ionising radiations must ensure that adequate

information about the proper use, testing and maintenance of the equipment is passed to the user
(Regulation 32 of the Ionising Radiations Regulations 1985). This regulation also requires the
installer to ensure that there is ‘sufficient protection for persons from exposure to ionising
radiation’ and to carry out a critical examination.

2 If persons suspect that articles or equipment are capable of emitting ionising radiations then they
should immediately seek technical assistance and not put the article/equipment into use until
they are satisfied that it is safe to do so.
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 IRID Case Number: 0012/93 Category: C.1.2

 Equipment: Density/moisture gauges Nature: Damaged/defective
 equipment

A contractor, employed to replace level gauge mounting brackets, was exposed to gamma radiation when
a gauge was removed from a vessel whilst the shutter remained open. The gauge contained a 111 GBq
caesium-137 source. Prior to the commencement of work an instrument technician employed by the site
operator ‘had closed the gauge shutter’ in accordance with the company’s permit to work scheme. Owing
to an administrative error, the shutter of the wrong gauge was closed and consequently the contractor
removed from the vessel a gauge with an open shutter. The gauge was set down on a walkway with the
primary radiation beam directed towards the lower half of the contractor’s legs. The contractor worked
for approximately 30 minutes in close proximity to the gauge, before the incident was discovered.

The Radiation Protection Supervisor and subsequently the Radiation Protection Adviser were
contacted and a dose investigation carried out. It was recognised during the investigation that the
identification system used for the gauges was ambiguous.

Doses
Using pessimistic assumptions regarding the occupancy and proximity of the contractor, the RPA
estimated the doses received by the contractor to the lower legs to be 16 mSv and to the whole body to be
1.6 mSv.

Lessons
1 There should always be an exchange of safety information between the site operator and the

contractor prior to the commencement of any work. This at the very least should include:
(i) the contractor giving a description of the proposed work,
(ii) the site operator (the RPS) providing information as to the operation and hazards associated

with the gauge; this should include an exchange of local rules.
2 A radiation monitoring instrument should be used to confirm that the shutter is closed whenever

a gauge is removed from its mounting. (Source capsules have been known to become uncoupled
from the external shutter mechanisms.) The person carrying out the check should be trained in
the use of the monitor.

3 The source housing of gauges should be marked with a unique identification number (often the
source serial number), or other distinguishing mark. If such an unambiguous mark had been
present in this particular case, the intended source shutter would have been closed.
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 IRID Case Number: 0014/94 Category: C.1.1

 Equipment: Level gauges Nature: External whole body
 exposure

A number of employees and scaffolders entered a large 3 m diameter vessel to undertake routine cleaning.
The vessel was fitted with two level gauges, each incorporating 3.7 GBq caesium-137. Owing to an
oversight, only the shutter of the top gauge was closed for the duration of the work. The local rules
required both shutters to be locked in the closed position. The majority of persons concerned had been
working near to the top of the vessel where radiation dose rates were later measured to be negligible.
However, the scaffolders had erected the scaffolding inside the bottom of the vessel and the Radiation
Protection Adviser was requested to assess their doses.

Doses

Dose to scaffolders on the basis of pessimistic assumptions 0.44 mSv

Dose to scaffolders on the basis of less cautious assumptions 0.2   mSv

Lessons
1 An effective system should be in place to ensure that the local rules are implemented whenever

entry is required to vessels on which level gauges are fitted.
2 The Radiation Protection Supervisor should ensure that a radiation monitor is used to confirm

that the source shutters have been closed before any vessel entry takes place. The results of this
monitoring should always be recorded.
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 IRID Case Number: 0005/95 Category: D.1.1

 Equipment: Density/moisture gauges Nature: Localised exposure to
 external radiation

An electrical fitter was involved with the maintenance of cigarette manufacturing machines which
incorporated three strontium-90 radioactive sources. Since the source shutter had to be removed, the fitter
decided that it was safer first to remove the three sources to the source store. However, the cigarette
machine was made by a different manufacturer to the machines the fitter was used to, and upon opening
the source housing, he discovered that the sources were physically smaller than he had expected. They
were therefore somewhat more difficult to remove and subsequently attempt to refit.  His extremity
dosemeter, worn on the finger, recorded a dose of 60 mSv. The sources were eventually refitted by the
machine manufacturers using a special jig for source removal/replacement.

Subsequent investigations identified that the manufacturer’s instructions, not available to the
fitter at the time of the incident, recommended that owing to the tricky nature of the task, source removal
and replacement should not be performed on this machine without using the specially designed jig.

Doses
The fitter’s extremity dosemeter indicated 60 mSv and his body dosemeter 0.0 mSv for both whole body
and skin doses. Fortunately the sources were not damaged and hence there was no contamination.

Lessons
1 Whenever new equipment is installed, all employees required to work with that equipment must

have read and understood all the relevant technical information and received appropriate
training. Local rules and operating procedures must be reviewed, and amended if necessary,
before the equipment is put into use. The local rules should clearly address maintenance
procedures and, where there is the potential for access to a radioactive source, the circumstances
under which this may happen and the procedures to be used.

2 Technical documents must be available at all times to all relevant employees required to work
with equipment utilising ionising radiation.
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 IRID Case Number: 0008/95 Category: D.X.2

 Equipment: Static eliminators Nature: Lost source

During a visit to replace polonium-210 static elimination sources, the supplier noted that one of the
original sources was missing. The management was informed and advised to investigate the loss and, if
necessary, notify the competent authority. The lost 444 MBq polonium-210 source was used for static
elimination during the manufacture of high quality data storage disks and investigations revealed that the
anti-static bar had probably become dislodged from the machine during use and unknowingly fallen into a
process waste collecting bin beneath. It was concluded that the contents of the bin were probably disposed
to landfill. During the investigation of the company’s records it became clear that other sources could not
immediately be located. It was finally concluded that the above source and one other 370 MBq
polonium-210 source on an anti-static nitrogen nozzle had been lost and that both sources were disposed
with factory waste to landfill.

The investigation also revealed that the company’s Radiation Protection Supervisor had left the
company sometime before the incident and that no one at the company was trained in radiological
protection and the regulatory requirements for using radioactive materials.

Doses
No known exposure of persons either within the user company or within the waste chain is thought to
have occurred.

Lessons
1 When staff changes occur it is essential that all roles are reviewed and appropriate appointments

made by management.  In this case the departure of the member of staff who was also the RPS
was not recognised by management who themselves were untrained in radioactive material
handling requirements.

2 The continued presence and location of radioactive materials must be checked and recorded at
regular intervals and immediate actions taken if any are thought to be missing.
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 IRID Case Number: 0010/95 Category: X.X.2

 Equipment: Static eliminators Nature: Lost source

A 1 metre long polonium static eliminator bar mounted on winding equipment at a cellophane production
facility was due to be exchanged for a replacement bar. The replacement bar contained a 2.96 GBq
polonium-210 source and prior to the exchange was kept in a steel storage cabinet in the production area
office, which was in turn locked with a heavy duty brass padlock and labelled with radiation warning
trefoils. When the cabinet and source could not be found the Radiation Protection Supervisor was
contacted and a search of the premises was instigated. Further investigation revealed that the cabinet had
temporarily been moved to another area during office refurbishment some weeks before and employees
had later been requested to clear that second area and remove all rubbish to a skip.

The incident was reported to the Radiation Protection Adviser, Her Majesty’s Inspectorate of
Pollution and the Health and Safety Executive. It transpired that the cabinet and source had been placed in
a skip designated for the disposal of scrap metals which had been removed by a scrap metal dealer and its
contents crushed before transportation to a distributor. It is not known where the material was later sent or
whether it was recycled or sent to landfill. Measurements for contamination at the distributor’s premises
revealed none.

Doses
There would have been no doses received on the source owner’s premises since the source was not
removed from the cabinet. Doses to persons at other establishments are not known. A preliminary dose
assessment by the RPA for exposures to individuals as a result of a release of polonium-210 to the
atmosphere (eg from a furnace) suggests that the radiation doses would be low.

Lessons
1 Source security is of paramount importance and companies should consider the fixing of source

storage cabinets in such a manner as to prevent their accidental removal. Following this incident
the new storage cabinet was bolted to the floor.

2 Where radioactive materials are used on a premises, adequate information should be given to
employees who do not routinely come across them as part of their normal work.



34

IRID incident 0005/96: a scanning gauge head was packaged to await transport and
disposal to a suitable location. By the time a location was identified the package
could not be found but was thought to have been disposed of with other ‘refuse’ to a
landfill site
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 IRID Case Number: 0005/96 Category: X.X.2

 Equipment: Thickness gauges Nature: Lost source

A polythene films manufacturing company ceased using a scanning thickness gauge containing a krypton-
85 beta source when the activity of the source had reached the end of its useful working life.  The gauge
containing the source was placed in a secure store for approximately eight years. It was then decided that
the source would not be replaced and the gauge would not be brought back into use. The source was
removed from the gauge and packaged to await transport to a suitable disposal location. The package was
placed in a second storage location and three years later, when a disposal route was identified, the
package and source could not be found. Subsequent investigations concluded that the source had probably
been disposed of to a landfill site but was never recovered. The approximate activity at the time of loss
was 300 MBq.

During the eleven years that the source was out of use but on the premises, the company failed to
maintain the routine written record on the source and also failed to ensure the continued appointment of a
Radiation Protection Supervisor to secure compliance with the regulations. The company was
successfully prosecuted by the competent authority.

Doses
It is not known if any doses were received by the persons who removed the source or by the
landfill operators.

Lessons
1 To minimise the potential for loss or other incident involving radioactive sources they should be

disposed of in an authorised manner as soon as possible after they have been identified as no
longer being of use.

2 Radiation warning labels must be prominently displayed on all equipment that contains
radioactive materials.

3 Regular and recorded source record keeping must be in place for each and every radioactive
source located on a premises.

4 Engineering staff on all premises must be made aware of all devices on site that contain
radioactive substances, have access to the relevant source records, and be aware of the
procedures relating to their maintenance, removal and disposal.

5 Whenever a radioactive source is located on a premises the premises must have a fully trained
RPS appointed to ensure compliance with the regulations.
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 IRID Case Number: 0004/96 Category: B.1.1

 Equipment: Density/moisture gauges Nature: Damaged/defective
 equipment

A large industrial company adopted a policy, which followed guidance notes from the Health and Safety
Executive, for the safe use and control of eyebolts fitted to equipment on the premises. Unfortunately
many of the eyebolts on existing plant were unapproved and a project was undertaken to replace all of
these eyebolts.

During the routine work of removing the unapproved eyebolts the contractor concerned found
that one of them was very different from the others he had removed (it had been welded in place from the
inside) and extra force had been applied to remove it. He had not taken notice of the radiation hazard
warning sign displayed in the vicinity. The unusual eyebolt was immediately reported to the project
supervisor who identified the equipment as a radiation density gauge that was fitted to a section of
pipework and contained a 925 MBq caesium-137 sealed radioactive source. All further removal of
eyebolts from density gauges was stopped and the gauge manufacturer contacted. The area around the
gauge was barriered off and radiation dose rate and contamination measurements were made by the
Radiation Protection Supervisor.

The gauge manufacturer reported that the eyebolt was part of the outer mild steel casing and did
not form part of the shielding and its removal would not therefore lead to increased dose rates or
contamination. No unusual dose rates or contamination were measured.

The company has subsequently displayed additional warning signs on the density gauges
instructing that the RPS must be contacted before any work on the gauges commences and has also
installed locked cages around the gauges.

Doses
No radiation doses were received as a result of this incident.

Lessons
1 All persons requested to work with equipment containing radioactive materials, including

contractors, must be made fully aware of the nature of the hazards and the requirements of the
local rules.

2 Radiation warning signs must be displayed in prominent positions and consideration should be
given to the display of additional warning information as appropriate.
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 IRID Case Number: 0002/97 Category: C.1.2

 Equipment: Level gauges Nature: Localised exposure to
 external radiation

A large transport container had been delivered to a paper manufacturing company for use as a site cabin
by outside contractors. The paper company routinely uses radiation sources on site. Within this container
was a lead box, marked with radiation trefoil warning tape, holding what was later found to be a natural
thorium source. The source had been left in the transport container by the previous owners. The
contractors, having no knowledge of the radioactive source, threw the lead box with the source inside on
to the ground outside the container/cabin.

Eleven days later an employee of the paper company noticed the lead box with the trefoil
warning tape on it and the lid open. He closed the lid and then informed a supervisor. Following the
company’s radiation contingency plans, the supervisor used a radiation monitor to measure a dose rate of
3 µSv h-1 on the top of the box with the lid closed. This confirmed that the box contained a radioactive
source. The box was moved to a secure location and the company’s Radiation Protection Supervisor
informed. The RPS contacted the company’s Radiation Protection Adviser and the supplier who delivered
the transport container.

The ownership of the source was traced to the previous owners of the transport container, who
stated that the radioactive source was used in the testing of level measuring equipment and was natural
thorium of an unknown activity. They agreed to come to collect the source that afternoon. Before the
source was collected, the RPS carried out a standard wipe with filter paper inside the source container.
Analysis of the filter paper by the RPA indicated that no contamination was present.

Over the following few days rumours of the incident quickly spread to the rest of the workforce.
On hearing these rumours a contractor became concerned and stated that while the source was on site he
had taken the source out of the lead box to have a look at it. Following questioning, it was estimated that
he spent 10–12 seconds handling the source and his total exposure time was of the order of 45–50
seconds.

Doses
Measurements of the radiation levels around the source were made by both the paper company and the
owners of the source. The results of these measurements were used to estimate that the likely doses
received by the contractor who handled the source were less than 1µSv per hand.

Lessons
1 Adequate source accountancy should ensure that the loss of a source is quickly identified – the

quicker such an event is discovered, the lower the potential dose.
2 Sources should be stored in a secure place at all times.
3 The presence of a trefoil sign does not necessarily dissuade untrained personnel from

approaching or even handling a radioactive source.
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 IRID Case Number: 0005/97 Category: X.X.X

 Equipment: Level gauges Nature: Lost source

During a visit by the Radiation Protection Advisor to a large chemical works it became apparent that a
level gauge incorporating a 1.85GBq caesium-137 source, listed in the company’s sealed source record,
was not in the source store. The source store contained items such as unmarked empty source containers,
which made the identification of the actual radioactive sources difficult. The company carried out a
search of the premises and when the gauge could not be found, the Health and Safety Executive,
Environment Agency and the police were informed (as required by the company’s registration under the
Radioactive Substances Act 1993). Subsequent investigations showed a further discrepancy in the
company’s source records, and this led to notification of a second lost source.

Allegorical information suggested that one of the sources was disposed of via an approved route
but without any records being made of this. There is no information regarding the other source. In
general, the continued presence of radioactive sources in the source store was made by a quick look into
the store to see that nothing had been moved.

Doses
As the circumstances are unknown, no estimate can be made of doses actually received. A press statement
was produced by the RPA that dealt with a number of scenarios, each of which gave an indication of the
likelihood of the appropriate dose limits being attained.

Lessons
1 Source accountancy procedures should always rely upon a method of positive verification of the

presence of radioactive sources. Where practicable this should include a measure of external
radiation dose rates with a hand-held radiation monitor or, if the source is installed on
equipment, then the gauge’s own detector may be used.

2 A source store should contain only radioactive sources and directly related equipment. All empty
radioactive source containers should be marked as ‘Empty’.

3 Where a large number of sealed sources are held on a premises, especially if they are often
moved to and from their installed positions, an annual audit should always be carried out to
confirm the veracity of the source record, as required by the regulations.
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 IRID Case Number: 0003/98 Category: B.1.1

 Equipment: Thickness gauges Nature: Other

Whilst on holiday, the senior Radiation Protection Supervisor of a company that uses a number of
industrial process scanning thickness gauges received a telephone call from a deputy RPS to say that he
had identified two unexpected and externally unlabelled packages that, upon opening, were found to
contain radioactive sources. The packages were located in the company’s delivery storage area. The
senior RPS recommended that the deputy RPS carry out an immediate radiation survey and attempt to
identify the nature and origin of the sources.

The radiation survey revealed no dose rates in excess of background outside the packages and
identified that each package contained a 7.4GBq krypton-85 beta radiation source. The packages were
then labelled with radiation trefoils and moved to a secure location.  It was also identified that the sources
had been delivered by mistake when a gauge manufacturer was delivering a gauge and source that the
company had ordered.  It turned out that the company had ordered a gauging system for the specified
delivery date and at the same time decided to order two identical systems for installation at an unspecified
time in the future. The additional order was made since there was a significant build time before the
manufacturer could deliver these gauges and the company wanted them ready for installation as soon as
the plant in which they were to be integrated was completed. The company did not, however, request
delivery of these additional gauges or sources and was not informed that they had been delivered by the
manufacturer.

The gauges were returned to the manufacturer together with a series of complaints from
the company.

Doses
No radiation doses were received due to the vigilant work of the deputy RPS in finding the sources and
the actions subsequently taken.

Lessons
1 Suppliers of radioactive materials must have systems in place to ensure that they only deliver

precisely what the customer has ordered.
2 Suppliers must also ensure that their customers receive full documentation that informs them

what radioactive materials have been delivered and on what date delivery took place.
3 All users of radioactive materials must check all radioactive materials delivered to ensure that

they are the correct radionuclides and of the correct activity. They must also be wary of
receiving packages containing radioactive materials that are not destined for them and had been
wrongly addressed or mistakenly delivered.
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 IRID Case Number: 0005/98 Category: D.2.2

 Equipment: Level gauges Nature: Contaminated premises/
 equipment

As part of a refurbishment programme in a brewery, four liquid level gauges, each containing a 3.7GBq
americium-241 source, were removed from a production line to safe storage prior to disposal.  The
sources were beyond their useful working life and, as a consequence, were no longer covered by a Special
Form Certificate, thus requiring a Type B container to transport them. The americium-241 source
assembly of each gauge was sandwiched between two stainless steel plates, attached to which were a
shutter mechanism and mounting bracket. The radioactive material was incorporated within a thin-walled,
stainless steel tube.

The company that was contracted to dispose of the sources brought only one Type B container to
site. The contractor intended to dismantle the gauges on site and transport all four americium-241 sources
in one trip. It was discovered that the source assemblies, which were each about the size of a 13 A fuse,
were fixed in place with adhesive. The contractor’s employee prised them out of their housing using a
screwdriver and placed them in the Type B container. The sources were damaged in the process. The
work was carried out in the back of a small van in the visitors’ car park of the brewery, adjacent to a busy
main road. The van driver then went to a second location about 100 miles away to collect some more
equipment for disposal before returning to base. A few days later, it was discovered that both the
container and the van itself were significantly contaminated with americium-241. Subsequent monitoring
revealed that the contamination was rather more extensive, and included other vehicles and properties.
The latter included the original brewery car park, subsequent places visited and the home of one of the
workers. The company reported the incident and a detailed investigation commenced. The investigation
showed:

• the contractor did not discuss the job with the brewery or its Radiation Protection Adviser and
had inaccurate information about the size of the gauges,

• alternative methods of work had not been considered,
• there was doubt about whether the available radiation monitoring instrument was capable of

being used – when the specialist batteries of the radiation monitor were checked some days later
these were found to be flat.

Doses
The doses involved were primarily from intakes of americium-241 and the committed effective dose
equivalents were estimated to be 20mSv and 2mSv for employees of the disposal contractor and less than
1mSv for the wife of the former.

Lessons
1 Equipment holding radioactive sources should, wherever possible, be transported with the source

undisturbed to suitable facilities before dismantling takes place.
2 Where removal of sources on site is unavoidable, close liaison between the companies (and their

respective RPAs) should take place with a view to ensuring that adequate facilities are available
for the work to proceed safely.

... continued
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3 Local rules should clearly and unambiguously state what should be done (or not done) if
conditions change during the work.

4 Contingency plans should be incorporated into local rules, made known to relevant employees,
and practised.

5 After source manipulations appropriate monitoring should be undertaken. In situations such as
this, contamination should always be considered possible – not just from the manipulation
procedure, but also due to degradation of the source integrity because of the environment in
which it has been used.

6 Means should be provided for the checking of radiation monitoring instruments on site before
each use (eg check source). Spare batteries should be carried with equipment.



42

 IRID Case Number: 0006/98 Category: C.1.1

 Equipment: Thickness gauges Nature: Localised exposure to
 external radiation

The incident occurred at a paper mill where gauges incorporating radioactive sources are used for
quality control, including paper thickness. A fault had occurred on a source assembly in a scanning
gauge, which traverses the paper web. The faulty source assembly was removed from the gauge
by visiting engineers of the gauge manufacturer and the 10 GBq krypton-85 source removed.
Local rules were available and a controlled area was designated in which to work. The source was
transferred to a replacement source assembly and re-fitted into the gauge. It was confirmed that the
shutter mechanism was operating correctly. The following day it was found that the output from the
detector in the source assembly was not appropriate and it was assumed that this was caused by an
electrical fault.

Two installation engineers attempted to repair the source assembly and it was noticed that
electrical components were missing. One of the engineers removed the assembly from the gauge and
placed it on the ground. No radiation measurements were made around the gauge or source assembly
whilst it was being worked on. Work on the source assembly involved soldering on the missing
electrical components for approximately 30 minutes. It was then noticed that the source assembly was
rattling. One of the engineers examined the assembly, using a mirror and a torch, and observed the
source roll across the collimator aperture. The source assembly was immediately placed in a ‘garage’
while a radiation monitor and shielding were obtained. The two engineers made an unsuccessful
attempt to remove the collimator using a wrench. One of the engineers then carried the source
assembly, with the collimator pointing away from him, approximately 50 m to a vice. The collimator
was removed from the source assembly and the source returned to the old assembly using tweezers.

Investigations revealed that the source had not fitted into the replacement source assembly
correctly because it was designed to house a strontium-90 source and was incorrectly labelled as a
krypton-85 assembly.

Doses
Estimated doses to engineer 1 were 43µSv whole body dose and 67µSv hand dose and to engineer 2
were 39µSv whole body dose and 273µSv hand dose. No doses were recorded on personal dosemeters
worn at the time of the incident. These relatively low doses were fortuitous and the accident provided
the potential for significantly higher doses.

Lessons
1 The initiating event of this incident was the fact that the replacement source assembly had

been incorrectly labelled by the manufacturer. Companies involved in the production or
installation of equipment should ensure that appropriate quality assurance (QA) systems are in
place. Such QA systems should cover a variety of areas including the appropriate labelling
and marking of equipment.

2 Radiation dose rate measurements should always be made whenever working with ionising
radiation. Had such measurements been made in this case, as required by the local rules, the
exact nature of the problem would have been identified at an earlier stage, thus eliminating the
radiation exposure received by both engineers.


