OFFICIAL
NSEDA Assignment D
Your narrative should:
1. Explain why 60Co is a suitable isotope for use in this irradiator.
2. Determine the source activity on the day of the incident.
3. Estimate, by hand calculation, the unshielded dose rate at 1 m from the source.
4. Estimate the dose rate during:
a. initial threshold phase (~2.5 m, attenuated field)
b. closer inspection phase (~1.2 m, less attenuated field)
5. Hence estimate the effective dose to the operator.
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 D Incident Dossier

Equipment: Nordion JS-9600 Panoramic Gamma Irradiator
Location: University Medical Physics and Radiation Processing Facility

1. The Radioactive Source Assembly
Source Type: Sealed cobalt-60 source pencils arranged in a cylindrical carrier rack.

Original Activity: 95 TBq certified on 6 June 2019.

The source consists of multiple doubly encapsulated cobalt-60 pellets welded into stainless steel pencils. These are arranged in a carrier such that, when raised into the irradiation position, a near-isotropic gamma field is produced.

For the purposes of this assignment, internal attenuation within the source assembly may be neglected.

2. Engineering and Access Arrangement
The irradiator comprises a shielded irradiation chamber with the source carrier mounted on a vertically translating mechanism. In normal operation, the source is stored in a fully shielded position within the base of the irradiator.

A service vestibule is located adjacent to the irradiation chamber, separated by shielding and a labyrinth access path intended to limit radiation streaming.

Access to the vestibule is controlled by two independent safety systems: a mechanical source position switch and a fixed radiation monitor permissive. Both systems are required to confirm a safe condition before access is permitted.

3. Maintenance Background
In the weeks preceding the incident, intermittent faults were reported in the fixed radiation monitor, which exhibited spurious low readings. Pending replacement, the system was operated under administrative control relying on the source position switch.

In addition, wear debris had accumulated within the source carrier return mechanism, resulting in occasional incomplete seating of the carrier in its fully shielded position. This condition had not been identified during routine maintenance.

4. The Incident — 21 October 2024
At the end of a routine irradiation cycle, the source carrier was commanded to return to its shielded position. Due to the mechanical defect, the carrier stopped short of the fully shielded location.

The source position switch nevertheless indicated a safe condition, and the access interlock permitted entry to the service vestibule.

A technician entered the vestibule to investigate a reported transfer mechanism fault, unaware that the source remained partially unshielded within the irradiator structure.
A colleague approaching the access area with a portable survey meter observed an elevated dose rate and raised the alarm. The technician withdrew immediately.
 
5. Dosimetry
The electronic personal dosimeter (EPD), worn on the chest, displayed a dose of 14.8 mSv. The maximum dose rate recorded was 1250 mSv/h.

The whole-body TLD, worn at waist level, indicated a personal dose of 18.9 mSv following urgent processing

6. Post-incident Reconstruction
The RPA determined that:
The initial threshold phase lasted approximately 45–60 s, during which the technician remained just inside the vestibule entrance at an estimated distance of 2.5 m from the effective source position. At this location, the radiation field was significantly attenuated by shielding and geometric obstruction, corresponding to approximately 4–8% of the unshielded dose rate.

The closer inspection phase lasted approximately 10–20 s, during which the technician moved further into the vestibule and leaned toward a panel at an estimated distance of 1.2 m from the effective source position. In this position, the line of sight to the partially unshielded source was less obstructed, corresponding to approximately 12–20% of the unshielded dose rate.
The exposed technician was examined by the Appointed Doctor who noted no erythema on the hands.
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