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Liability etc. 
The licencee of u gamma radiography installation is responsible for ensuring that 
the obligations imposed on him in accordance with the Act and Regulations 
respecting radiation protection are complied with. He is also required, insofar a* 
is possible, to prevent accidents with gamma radiography from occurring. 
Reference is made to 'Rules on Radiation Protection in Industrial Radiography' 
and 'Rules on the Inspection of Gamma Radiography Equipment' issued by the 
State Institute of Radiation Hygiene (SIS). 

$ 1 OBLIGATIONS OF THE LICENCEE 
1.1 Contingency plan 

The licencee shall prepare a contingency plan to be put into operation in 
the event of an accident with gamma radiography equipment. The con
tingency* plan, which shall be submitted to the State Institute of 
Radiation Hygiene ISIS) for approval, shall contain, inter alia, the 
following information: 

- Rescue equipment, and where kept. 
- Suitable locations where unshielded radioactive sources can be placed 

in the event of an accident. 
- Alerting routines and measures to be taken in the event of an 

accident (see 2.2. 3 and Appendix j . 
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12 Contingency equipment 
In addition to the personal doscmeter and radiation-measuring instru
ment required with all radiography, the licence? of a gamma radio* 
graphy installation is required u> provide the follo*ing equipment for 
use in case of accidents: 
- A pair of long-handled tongs (minimum 1 m) far handling sources. 
- Lead blocks, or bugs of 'eadshoi. for shielding of sources. 
- Cordoning off material (rope. etc. warning signs). 
Furthermore, the following equipment can be required by the SIS: 
- A container made of, for instance, lead or depleted uranium. 
- An extra radiation-measuring instrument of. for instance, telescopic 

type. 
- Pen-dosemeters wjih recharging unit. 
The contingency equipment shall all be in approved condition und ac
cessible at the site of all gamma radiography operations. 

1.3 Briefing 
The licencee of a radiography installation shall, before assigning a radio
graphy task to an employee, ascertain that the radiographer in question 
has the requisite knowledge of the type of equipment he is to use. jnd 
that he is fully asquainted with the contingency plan. The licencee shall 
also ensure that the radiographer has been given instruction and training 
in the use of the contingency equipment. 

ft 2 OBLIGATIONS OF THE RADIOGRAPHER 
2.1 Accident prevention measures 

Before making the first exposure, the radiographer shall check that the 
radiography equipment, radiation-measuring instrument and acoustic 
alarm device (Weeper) are in working order. He shall not start work 
before any fault has been rectified. Connecting the remote-control 
cable shall be done with care, and the radiographer shall ascertain that 
the connection is in proper order before the source is cranked into 
position. If the radiographer notices any irregularities during the 
exposure, he shall immediately check to reveal, at the earliest possible 
stage, anything that could lead to an accident. 

2.2 Accidents 
If the radiographer discovers that the radioactive source is out of con
trol and cannot be brought back into the shielded position, he shall 
immediately take action as follows; 
2.2.1 Everybody in the vicinity shall immediately be warned about the 

imminent danger and asked to keep awav from the radiation-
hazard area. 

2.2.2 Areas showing a radiation level higher than 0.06 mGy/h (6mR'hl 
shall be cordoned off or secured by guards. 
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2.2.3 The source shall be shielded in situ in the best way possible, for 
instance by means of lead, iron or concrete. 

2.2.4 The Radiation Protection Officer or other superior officer shall 
be notified of the accident. As soon as possible the radiographer 
shall also notify the Safety Officer and Head Safety Delegate of 
the undertaking where the accident has occurred. 

2.2.5 If there are problems with keeping people away from the radia
tion-hazard area, the source shall be moved to the safe location 
designated in the contingency plan. 

2.3 Rescue activities beyond those enumerated in 2.2 above shall only be 
carried out by personnel qualified for such activities after approval has 
been obtained from the SIS. If there is any danger that the source may 
have been damaged, for instance by fire or explosion, the SIS shall 
always be notified before any rescue activities are started. Directions on 
how to carry out rescue operations are to be found in the Appendix. 

3 3 ACCIDENT REPORTING 
3.1 When the licencee or, his Radiation Protection Officer is notified of an 

accident involving the gumma radiography apparatus he shall, without 
delay, notify the following: 
- The Safety Officer and the Head Safety Delegate at the undertaking 

where the accident occurred. 
- The State Institute of Radiation Hygiene (Statens Institutt for Stråle

hygiene). 
- The Police, if the accident occurred in a public place and otherwise, 

when necessary. 
3.2 When the accident has been clarified, the licencee shall immediately, 

and within three days ui the latest, make out a report on the accident. 
The report shall be sent to the following instances: 

- The State Insiuute of Radiation Hygiene. 
- The Directorate of Labour Inspection (Statens Arbeidstilsyn). 
- The Working Environment Committee (Arbeidsmiljoutvalg), Safety 

Officer and Head Safety Delegate at his own premises. 
- The Working Environment Committee, the Safety Officer and Head 

Safety Delegate at the undertaking where the accident occurred. 
The report shall contain the following information: 
- Name and address of the Licencee of the radiography equipment. 
- Name and address of the undertaking where the accident occurred. 
- Time and place of the accident. 
- A full account of the course of the accident. 
- Name, date of birth and name of employer of everybody involved in 

the accident. 
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5 4 RADIATION DOSES. PERSONAL DOSIMETER 
All personal dosimeters used by those involved in a gumma radiographs 
accident shall immediately be sent in for checking. All radiation doses 
recorded by instances other than the SIS shall he reported as soon as 
possible to the SIS. After an accident the radiography operations must mil 
be resumed before the radiation doses and the circumstances of the accident 
have been assessed by the SIS and consent for continued radiography has 
been given. New personal dosimeters must be provided before radiography 
is resumed. 

* S REPAIRS AND INSPECTION OF GAMMA RADIOGRAPHY 
EQUIPMENT 
All radiography equipment that has been involved in an accident shall be re
paired and inspected by the vendor or other authorized service institution 
before operations are resumed. See "Rules on the Inspection of Gamma 
Radiography Equipment". 

§ 6 ENTRY INTO FORCE 
These Rules enter into force on 1 July 1°X1. Six months at the latest after 
this date all licensees of gamma radiography equipment in Norway shall 
have complied with the requirements in regun to contingency plans and 
contingency equipment as laid down in the Rules. 
The SIS may depart from these Rules or make them more stringent, if there 
are reasons for so doing. 

APPENDIX 
GUIDELINES FOR MEASURES TO BE TAKEN IN THE EVENT 
OF ACCIDENTS WITH GAMMA RADIOGRAPHY EQUIPMENT 

INTRODUCTION 
I. These guidelines have been drawn up with a view to the use of gamma radio

graphy with remote control of the sources. Calculation of doses etc. are 
made for Iridium-192 sources. 
Based on experiences gained from accidents with radiography sources, 
certain guidelines may be drawn up for measures to be taken in the event of 
such accidents. Inevitably, however, it is the on-site radiographer who must 
assess the situation and decide ho* the rescue operation shall be conducted. 
In emergencies it is essential thai the radiographer act calmly without 
panicking, which would worsen t'je situation. It is equally important to know 
what one shall not as to know what one shall do. 
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DESCRIPTIONS OF EMERGENCIES 
2. There are a number of different types of emergencies, but most will come 

under one of the following headings: 
- The source holder loosens from the cable and is loose in the projection 

sheath. 
- The source holder loosens and falls out of the projection sheath. 
- The source holder becomes stuck in the projection sheath. 
These situations may arise as a consequence of an equipment fault or 
through incorrect or rough handling of the equipment. 

3. If the radioactive source loosens from the source holder and falls out of the 
sheath, the situation is immediately more serious because the radioactive 
material is diminutive in size, (dimension in millimetres) and therefore be 
difficult to localize. 

4. Emergencies may also arise if radiography sources are involved in a fire or 
are subjected to severe mechanical strains. When there is a risk that the 
radioactive source itself has been damaged, the State Institute of Radiation 
Hygiene (SIS) shall1 be notified before further rescue action is started. This 
applies particularly if there is a risk that the radioactive material will be 
dispersed in the environment. 

DOSE RATES 
5. The relation between source strength and dose rate in milligray per hour 

(mGy/h) at various distances from an unshielded lridium-192 source is set 
out in Table 1. 

Table 1 
Note: I mGy/h = 100 mrad/h = 0.1 rad/h 

^ \ Activity 
N ^ 370 GBq 740 GBq USD GBq 370» GBq 

^ N . HUCil (20 Ci) {40 Ci) (UKICil 
Distance ^ \ ^ 

M m 0.5 mGy/h 1 mGv/h 2 mGv/h 5 mGv/h 
3 m 5.6 mGv/h 11 mGwh 22 mGv/h 56 mGv/h 
l m 50 mGy/h 100 mGy/h 200 mGy/h 500 mGv/h 

6. In Table 2 the dose rate at distances of 1 and 10 cm is converted to milligray 
per second (mGy/s). 
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Table 2 
Note: 1 mGy» = 100 mrad/s = 0.1 rads 

^ v . Act» ny 

Distance ^"^^ 

37(1 GBu 
(UlCil 

7411 GBc, 
<2(>Ci) 

I480GBU 
141) Ci) 

37(10 GBq 
(HJUCi) 

HI cm 
1cm 

l.-tmGy's 
140 mGy/s 

2.8 mGy/s 
280 mGy/s 

5.6 mGv/s 14 mGy/s 
560 mGy/s , 1400 mGy/s 

Tables 1 and 2 show that the dose rate increases very sharply as the distance 
from the source diminishes. 

MEASURES TO BE TAKEN IN EMERGENCIES 
ADVICE AND INSTRUCTIONS 
7. At the first suspicion of 'something wrong', the radiographer shall imme

diately investigate the situation before continuing radiography operations. 
Use the radiation-measuring instrument and do not trust the bleeper alone. 

8. When an accident has occurred, it is important to prevent it extending in 
scope. First, get all persons out of the way and make sure that nobody enters 
the radiation-hazard area. Avoid panic. As long as the source remains within 
the sheath the radiation level is not higher than it is during normal operation 
when rhe source is cranked back and forth. 

°. When the area has been secured by cordoning off or by guards, the accident 
shall at once be reported to the Radiation Protection Officer and to the 
Safety Officer and the Head Safety Delegate of the undertaking where the 
accident occurred. It is important to arrange for guards, if necessary. When 
the urea is securely safeguarded and the source shielded in the best possible 
manner with lead or by other means, a rescue action can be planned without 
pressure of time and the necessary rescue equipment can be brought to the 
site. 

TRANSPORT AND HANDLING OF UNSHIELDED 
RADIOACTIVE SOURCES 
10. The following points are important to observe in order to reduce radiation 

doses when accidents have occurred. 
- Keep as far away as possible from the source. 
- Keep time spent working near the source as short as possible. 
- Keep the source as well shielded as possible. 

11. All handling of unshielded radioactive sources must be carefully planned so 
that all operations can be carried out as quickly and safely as possible. Using 
radiation measurements or Tabel 1 and 2 under item 5 and ft above, try to 
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calculate the radiation dose of each operation. Individual radiation doses up 
5 milligray (500 millirad) may be accepted as the result of planned rescue 
actions. The SIS should be contacted in advance if there is reason to believe 
that the doses may be higher. 

12. All handling of unshielded radioactive sorces must be carried out with the 
greatest possible distance between source and body. Do not carry the source 
close to the body! An important rule to remember is that the distance 
between the source and the body shall never be less than one metre. The 
radiography equipment can be moved shorter distances by pulling it by the 
remote control cable or the exposure container. If possible the source should 
first be cranked out to the end of the sheath. If the source has to be moved a 
greater distance within the premises of the undertaking, this can be done by 
placing the container on a trolley and letting the sheath trail behind, in order 
to keep as far as possible from the source. 

13. All handling of unshielded radioactive sources must be done with long-
handled tongs. When a projection sheath contains a radioactive source, the 
sheath must not be touched near the source. Never touch the sheath before 
you know exactly where the source is> located. 

WHEN THE SOURCE IS LOOSE IN THE SHEATH 
14. A radioactive source loose in the piojection sheath should, as soon as 

possible, be brought back into the exposure container or be placed in a 
shielded container designed for this purpose and approved by trie SIS. Be
fore this operation is started, the source must be brought to a safe location, 
where the rescue operation can be performed without pressure of time. 
Furthermore, the source must be shielded as well as possible, for instance by 
means of lead, concrete or iron, while the preparations for the rescue action 
are being made. The underlying surface (flooring) must be level and clean, 
and the lighting must be good. The projection sheath must not be disen
gaged from the container before the equipment has been brought to location 
where the rescue action will take place. 

15. Sliding the source back into the exposure container by raising the end of the 
sheath while this is still connected to the container should never be at
tempted. Most probably such an attempt would be unsuccessful. The 
following procedure may be employed: 

The source is first cranked forward to the end of the sheath, whereupon 
the cable is cranked all the way back. 
The sheath is disconnected from the exposure container and. using a pair 
of long-handled tongs, the source holder is shaken out of the sheath. It 
may be necessary to straighten the sheath first in order to free the source. 
When the source holder-is lying on the floor, it is gripped with the tongs 
and inserted into the container with the connection device foremost and 
the source last. The source holder is pushed in as far as possible. Long-
handled tools must always be used. The container opening must be 
securely closed with a screw-on lid or cover. Take readings with the 
radiation-measuring instrument, to ensure that the source is shielded in 
the best possible manner. 
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WHEN THE SOURCE IS STUCK IN THE SHEATH. 
CUTTING THE SHEATH 
16. When the source holder is stuck in the sheath, or it proves impossible to 

shake it out of the sheath, the situation is more serious than if the source is 
loose inside the shealh. In such cases the sheath must be placed in the best 
possible shielded location, and further rescue operations shall not be 
attempted without the approval of the SIS. It is explained in items 17 and 18 
below how to carry out a rescue operation in such a case. 

17. If the source can be moved forward towards the front end of the sheath, ii is 
possible to get the source out if the tip of the sheath is cut off. With certain 
types of sheaths the tip can be screwed off. whereby the operation is 
simplified. During the operation, the source must be as far away as possible 
from the site of the cutting, and the cutting must not be started before it is 
absolutely certain that the source will not be damaged. An angle grinder is 
recommended for the cutting process. 
When the sheath has been cut off. the source holder can be brought into a 
shielded position. If a shield container designed for the purpose is available, 
the source holder can be reconnected to the remote control cable and drawn 
back into the exposure container. However, before further use the radio
graphy equipment shall be inspected and repaired as directed in Section 5 of 
,the Rules. 

IS. If the source is completely stuck in the sheath, it will be necessary to cut off 
the sheath on both sides of the source and then put the source into another 
container. Proceed with the utmost care before cutting. The position of the 
source must be exactly determined. If the source should be damaged during 
the cutting, the situation would be considerably aggravated. These cutting 
operations must be carried out only by experienced personnel. As pointed 
out above, such operations shall only be performed with the consent of 
the SIS. 

WHEN THE SOURCE IS LOST 
19. The first thing to do if the source has fallen out of the sheath is to evacuate 

the area and then localize the source. A radiation-measuring instrument is 
necessary. When the source is located, the area shall at once be cordoned ofr 
and the rescue actions proceed as previously described. 

20. If the radioactive source cannot be localized at once, the management of the 
undertaking must be notified, and it may be necessary to evacuate a larger 
area. Contact .the SIS as soon as possible. 

21. If a radioactive source disappears while being transported by road, the 
following precautions must be taken: 
- Report the accident to the undertaking (Radiation Protection Officer), 

who will then notify the Police and the SIS, as directed in Section 3 of 
these Rules. 

- Search along the route travelled. 
If this source is not found, a large-scale search must be organized. Actions of 
this type are directed by the Police. 
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