OFFICIAL
NSEDA Assignment J
Assignment Brief
Your narrative should:
1. Explain why ¹⁹²Ir is a suitable isotope for this radiography source.
2. Determine the source activity on the day of the incident.
3. Estimate, by hand calculation, the dose rate at 8 m from the source and comment on the result in comparison with the measured value at the industrial site. You may assume a point source for the purpose of calculation but should comment on the accuracy of this assumption.
4. Estimate the dose rate during:
a. the approach phase
b. the close inspection phase of the incident.
5. Hence estimate the effective dose to the radiographer.
6. Compare this with the measured effective dose, explaining any discrepancies.
7. Discuss any health implications from the radiation exposure in this incident.
8. Assess compliance with the Ionising Radiations Regulations 2017.
9. Evaluate the event against ONR Safety Assessment Principle EKP.5 Defence in Depth and two other SAPs of your choice
10. Propose proportionate improvements, justified on ALARP grounds, that would reduce the likelihood or consequences of a similar event.


NSEDA Assignment J Incident Dossier
Equipment: Industrial Gamma Radiography Exposure Device
Location: [Redacted] Structural Steel Fabrication Yard
1. The Radioactive Source Assembly
Source Type: Sealed industrial radiography source assembly.
Isotope: Iridium-192.
Original Activity: 18 TBq certified on 6 August 2024.
The source assembly consisted of a doubly encapsulated iridium pellet attached to a flexible source cable for remote projection through a guide tube to a shielded exposure head.
For the purposes of this assignment, the source may be treated as a point source for hand calculation, though students may comment on the limitations of this approximation at very short distances.
2. Engineering and Exposure Device Arrangement
The radiography set comprised:
· a shielded exposure device containing the source in its fully shielded position when not in use
· a hand-cranked remote drive mechanism
· a flexible source cable
· a guide tube terminating in an exposure head fitted with a source stop / locking arrangement
During normal operation, the 192Ir source is projected from the exposure device through the guide tube to the exposure head and then retracted to the shielded container after the exposure is complete.
Routine practice required confirmation of source return by radiation survey and by verification at the appropriate location in the system.
3. Maintenance and Operational Background
In the period preceding the incident, the exposure head locking collar and source stop assembly had shown signs of wear. The equipment remained in service pending replacement of the worn components.
The work was being carried out late in the shift under temporary lighting. The radiography crew had already experienced delays associated with repeated exposures and restricted site access.



4. The Incident — 19 December 2024
At the end of a radiographic exposure, the radiographer retracted the source using the remote drive. The crank resistance reduced in a manner interpreted as normal source return.
In fact, the source assembly did not return fully to the shielded projector. Because of wear and incomplete engagement at the exposure head end, the source came to rest close to the head of the guide tube rather than fully home in the exposure device.
A local gamma survey was then carried out near the projector body and [reportedly] gave a low reading. This was interpreted as confirmation that the source had been safely returned.
The radiographer then approached the exposure head to disconnect and inspect the assembly. As the radiographer reached to disconnect the guide tube, he noticed under the temporary lighting that the source locking internal cable was still under tension/visible. Realizing the mechanical 'thunk' of the return hadn't actually happened, they retreated to the barrier to get a second survey meter.
The second survey meter showed >1 mSvh-1 at a distance ~8 metres. 
The radiographer called the RPA and the shift supervisor who cordoned off the area.
5. Dosimetry
The radiographer was wearing a TLD at waist level
Emergency post-incident dosimetry indicated a TLD dose of 138 mSv
The Approved Dosimetry Service reported the overexposure to the HSE.
6. Post Incident Reconstruction
The RPA was unable to ascertain why the initial dose rate meter failed to indicate the exposed source as the dose rate from scattered radiation should have been well above the normal reading from the source. 
Post-incident reconstruction by the RPA indicated that the exposure to the radiographer probably occurred in two phases:
(i) Approach phase
· the radiographer remained for approximately 50–80 s
· the torso was approximately 0.7 m from the effective source position
· the torso field may be taken as approximately 30–45% of the nominal unshielded dose rate at that distance
(ii) Close inspection phase
· the radiographer then crouched and handled the exposure head area for approximately 18–28 s
· the torso was approximately 0.18 m from the effective source position
· in this position the field may be taken as approximately 75–95% of the nominal unshielded dose rate at that distance
.
Post-incident review concluded that the low reading near the projector body did not represent the radiation field at the exposure head but may have also been operator error or misreporting as the scattered radiation should have been considerable.
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