Appendix 3 On-Site Emergency Response Plan for Laboratory Radiation Accidents

1. Risk Description
[bookmark: _Hlk136610051]Radioactive isotopes and radiation-generating devices are commonly used in teaching and research activities. When the safety interlock of the radiation device loading door malfunctions, shielding is damaged, or a personal dosimeter alarm sounds during normal operation, there may be an unintentional release of radiation, potentially affecting personnel health. Improper use or storage may also lead to leakage or theft of radioactive isotopes, potentially affecting personnel or the environment.
2. [bookmark: OLE_LINK25]Emergency Response Duties
（1） On-Site Commander
Tasks and Responsibilities: Responsible for command and decision-making of on-site emergency response, reporting hazards to superiors, and conveying instructions.
（2） Emergency Response Working Group
Rapidly carry out on-site response, communication liaison, evacuation guidance, safety cordon, emergency rescue, and logistical support as needed. The members and specific responsibilities of the emergency response working group shall refer to the “Special Emergency Response Plan for Laboratory Safety Accidents.”
（3） Personnel at the Scene of the Incident
Conduct on-site response according to the response level, or assist the emergency response working group in emergency rescue.
3. [bookmark: OLE_LINK26]Emergency Response
（1） On-Site Response Plan for Unintentional Radiation Release from Radiation-Generating Devices
1) [bookmark: OLE_LINK12] Personnel at the scene shall immediately warn other personnel in the same laboratory to evacuate.
2)  After the incident occurs, personnel shall immediately trigger the equipment emergency stop button, then disconnect the power supply to the radiation-generating device (identify the circuit location at the upstream distribution panel in advance and disconnect power from the upstream distribution panel if necessary).
3)  Personnel from the incident-affiliated unit shall call 88330110 to report to the university Fire Control Center. On-site personnel must also report to their immediate supervisor and escalate through levels to the head of the incident-affiliated unit. The incident report shall include overview of the unit where the incident occurred; time, location, and on-site conditions of the incident; brief description of the incident; number of casualties already caused or potentially caused (including missing person) and preliminary estimate of property damage; measures already taken; and other information that should be reported.
4)  Personnel from the incident-affiliated unit should maintain a safe distance from the laboratory while keeping the laboratory entrance or passageway within sight to prevent unauthorized personnel from entering the laboratory. If possible, wait in a safe area and assist the emergency response team or assist in evacuating laboratory personnel, while keeping their phone accessible.
5)  When the Fire Control Center receives the report, it shall dispatch security personnel to the scene immediately, and simultaneously review the real-time surveillance video of the facility room to verify the situation. The center shall then report to the Campus Security Department and the Laboratory Health and Safety Department. Upon receiving the report, the Campus Security Department and the Laboratory Health and Safety Department shall report to their respective department heads and dispatch personnel to the scene to organize emergency rescue.
6)  After personnel from the Campus Security Department and the Laboratory Health and Safety Department arrive at the scene, they shall gather detailed incident information from personnel of the incident-affiliated unit, assess the scope of impact, discuss the emergency response procedures, coordinate relevant supplies, and organize on-site response.
7)  Upon arrival, security personnel shall continue to organize orderly evacuation and establish a cordon around the incident laboratory and corridor areas.
8) [bookmark: OLE_LINK5] After response is complete, the on-site commander shall conduct an assessment. The assessment shall include whether the on-site emergency situation has been effectively brought under control, and safety risks have been eliminated or controlled within an acceptable range; whether the emergency response tasks have been completed; whether emergency resources have been fully utilized or are no longer needed; and whether the necessary information collection, assessment, and reporting have been completed during the emergency response. If the assessment is satisfactory, declare the response concluded.
9)  The Laboratory Health and Safety Department shall investigate personnel who may have been irradiated and assess whether re-examination for occupational radiation health is necessary.
10) Personnel from the incident-affiliated unit shall notify the equipment manufacturer to conduct a comprehensive inspection and testing of the radiation-generating device. The device may only be returned to service after passing such inspection.
（2） On-Site Response Plan for Unsealed Radioactive Material Leaks
1)  Personnel at the scene shall immediately warn other personnel in the same laboratory to evacuate.
2)  Close the laboratory ventilation system to prevent radioactive materials from adhering to the ventilation system. Close the laboratory door and wait for at least 30 minutes to allow aerosols to settle gradually.
3) [bookmark: _Hlk213340875][bookmark: _Hlk213340889][bookmark: _Hlk213340395] Personnel from the incident-affiliated unit shall immediately call 88330110 from a safe area to report to the university Fire Control Center. On-site personnel must also report to their immediate supervisor and escalate through levels to the head of the incident-affiliated unit. The incident report shall include overview of the unit where the incident occurred; time, location, and on-site conditions of the incident; brief description of the incident; number of casualties already caused or potentially caused (including missing person) and preliminary estimate of property damage; measures already taken; and other information that should be reported.
4)  Personnel from the incident-affiliated unit should maintain a safe distance from the laboratory while keeping the laboratory entrance or passageway within sight to prevent others from entering the laboratory. If possible, wait in a safe area and assist the emergency response team or assist in evacuating laboratory personnel, while keeping their phone accessible.
5)  When the Fire Control Center receives the report, it shall dispatch security personnel to the scene immediately, and simultaneously review the real-time surveillance video of the facility room to verify the situation. The center shall then report to the Campus Security Department, the Laboratory Health and Safety Department, and the Laboratory Services Department. Upon receiving the report, the Campus Security Department, the Laboratory Health and Safety Department, and the Laboratory Services Department shall report to their respective department heads and dispatch personnel to the scene to organize emergency rescue.
6) [bookmark: _Hlk208387506] Upon receiving the alert, emergency response personnel of the Laboratory Health and Safety Department shall proceed to the scene carrying emergency communication cards, radiation detection instruments, and appropriate PPE.
7)  After personnel from all departments have arrived at the scene, establish an on-site command post, with the Laboratory Health and Safety Department serving as the on-site commander. Gather detailed incident information from personnel of the incident-affiliated unit, discuss the emergency response procedures, coordinate relevant supplies, and organize on-site response.
8)  The Campus Security Department is primarily responsible for organizing evacuation and cordoning off the area. The Laboratory Services Department is primarily responsible for monitoring the indoor air conditioning and ventilation systems, ensuring they remain shut down.
9)  After personnel from the Laboratory Health and Safety Department and other emergency responders arrive, they shall familiarize themselves with the characteristics of the radioactive isotope in advance to prepare for the subsequent emergency response. Information may be consulted via the DOE HANDBOOK – RADIOLOGICAL WORKER TRAINING (starting from page 80 of the PDF). 
10) Upon arrival, security personnel shall continue to organize orderly evacuation and establish a cordon around the incident laboratory and corridor areas.
11) [bookmark: OLE_LINK3]On-site emergency response personnel (who may be trained Laboratory Health and Safety Department personnel or other individuals) shall carry appropriate measurement instruments throughout the response process and after its completion (refer to item 4 of the Precautions section to assess instrument suitability).
12) Personnel of the on-site response team shall wear personal dosimeter alarms and put on PPE (double-layer protective gloves, self-contained breathing apparatus, protective clothing, protective boots, etc.). The specific selection of PPE shall be determined based on assessment of the type of radioactive material. After donning PPE, conduct monitoring at the doorway area first; only if monitoring results meet the acceptable criteria may personnel gradually proceed into the contaminated area.
13) During the response process, move slowly to avoid generating aerosols that could spread contamination. Use absorbent socks from the spill kit to contain the spill area and prevent further spread. Use appropriate tools (such as long-handled tongs, which increase the distance between response personnel and the radioactive source) to pick up broken containers and place them into a suitable spill collection bucket. Then, cover the spilled material with absorbent pads and let stand for 5–10 minutes. Afterward, place the absorbent pads into a suitable spill collection bucket (appropriate collection containers shall be provided based on the types of radioactive isotopes currently purchased by the university).
14) Next, perform surface decontamination using soap, water, and cleaning agents specific to the particular spilled radioactive material and its carrier compound (diluted hydrochloric acid, Micro™, Alconox™, CountOff™, Radiacwash™, etc.). Do not scrub vigorously with brushes, as this may generate aerosols and spread contamination.
15) All radioactive waste shall be packaged in double-layer garbage bags, placed into suitable collection buckets, sealed with lids, affixed with hazardous waste labels, and transferred to the hazardous waste temporary storage area.
16) [bookmark: OLE_LINK2]Perform direct measurements (instrument-based) at 1 cm from the contaminated surface. Refer to Table B11 of GB 18871-2002 to assess the effectiveness of radioactive contamination removal, or conduct a preliminary assessment by comparing measured values with background values. For isotopes that cannot be directly measured with handheld instruments, wipe testing may be used for measurement.
17) Once done, the on-site commander shall conduct an assessment. The assessment shall include whether the on-site emergency situation has been effectively brought under control, and safety risks have been eliminated or controlled within an acceptable range; whether the emergency response tasks have been completed; whether emergency resources have been fully utilized or are no longer needed; and whether the necessary information collection, assessment, and reporting have been completed during the emergency response. If the assessment is satisfactory, declare the response concluded.
18) The Laboratory Health and Safety Department shall investigate personnel who may have been irradiated and assess whether re-examination for occupational radiation health is necessary.

（3） On-Site Response Plan for Radioactive Source Emergencies
Accidental Leak of a Radioactive Source:
1. If a radioactive source falls from a height or is subject to a severe impact, but the source encapsulation shell shows no visible damage, on-site personnel shall maintain a safe distance from the source, carefully retrieve it using long-handled tongs, and then contact the Laboratory Health and Safety Department to perform a leak test on the radioactive source.
2. If the sealed source is found to be damaged in appearance or if the on-site personal dosimeter alarm sounds, on-site personnel shall notify all person in the laboratory to evacuate immediately and call 88330110 to report to the university Fire Control Center. On-site personnel must also report to their immediate supervisor and escalate through levels to the head of the incident-affiliated unit. The incident report shall include: overview of the unit where the incident occurred; time, location, and on-site conditions of the incident; brief description of the incident; number of casualties already caused or potentially caused (including missing person) and preliminary estimate of property damage; measures already taken; and other information that should be reported.
3. Personnel from the incident-affiliated unit should maintain a safe distance from the laboratory while keeping the laboratory entrance or passageway within sight to prevent unauthorized personnel from entering the laboratory. If possible, wait in a safe area and assist the emergency response team in evacuating laboratory personnel, while keeping their phone accessible.
4. When the Fire Control Center receives the report, it shall dispatch security personnel to the scene immediately, and simultaneously review the real-time surveillance video of the facility room to verify the situation. The center shall then report to the Campus Security Department and the Laboratory Health and Safety Department. Upon receiving the report, the Campus Security Department and the Laboratory Health and Safety Department shall report to their respective department heads and dispatch personnel to the scene to organize emergency rescue.
5. After personnel from the Campus Security Department and the Laboratory Health and Safety Department arrive at the scene, they shall gather detailed incident information from personnel of the incident-affiliated unit, assess the scope of impact, discuss the emergency response procedures, coordinate relevant supplies, and organize on-site response.
6. Upon arrival, security personnel shall continue to organize orderly evacuation and establish a cordon around the incident laboratory and corridor areas.
7. The on-site commander shall conduct an assessment. If the incident can be controlled with on-site resources, the emergency response team shall handle it. If it cannot be handled independently, escalate the incident response level, report to the Director/Deputy Director of the Laboratory Safety Working Group, and escalate further to the Campus Emergency Command Center as appropriate.
8. The Laboratory Health and Safety Department shall investigate personnel who may have been irradiated and assess whether re-examination for occupational radiation health is necessary.

Loss or Theft of a Radioactive Source:
1. When a radioactive source is found to be lost or stolen, personnel from the incident-affiliated unit shall call 88330110 to report to the university Fire Control Center. On-site personnel must also report to their immediate supervisor and escalate through levels to the head of the incident-affiliated unit. The incident report shall include: overview of the unit where the incident occurred; time, location, and on-site conditions of the incident; brief description of the incident; number of casualties already caused or potentially caused (including missing person) and preliminary estimate of property damage; measures already taken; and other information that should be reported.
2. When the Fire Control Center receives the report, it shall report to the Campus Security Department and the Laboratory Health and Safety Department. Upon receiving the report, the Campus Security Department and the Laboratory Health and Safety Department shall report to their respective department heads and dispatch personnel to the scene to assess the situation.
3. Relevant departments shall take measures such as reviewing the video surveillance system or issuing campus-wide notifications to recover the lost radioactive source.
4. If the source cannot be recovered, escalate the incident response level, report to the Director/Deputy Director of the Laboratory Safety Working Group, and escalate further to the Campus Emergency Command Center as appropriate. Following a decision by the Campus Emergency Command Center, report to the ecological and environmental authorities.

4. Precautions
（1） [bookmark: OLE_LINK1]The radiation measurement instruments currently used at The Hong Kong University of Science and Technology (Guangzhou) are primarily the FLUKE-451B and the Frisker-Model 26-1. The 451B is suitable for measuring alpha radiation above 7.5 MeV, beta radiation above 100 keV, and X and gamma radiation above 7 keV. The Model 26-1 is suitable for measuring alpha, beta, and gamma radiation. Before response, information may be consulted via the DOE HANDBOOK – RADIOLOGICAL WORKER TRAINING (starting from page 80 of the PDF) to assess whether the instrument is suitable for detecting the currently leaking substance. 
（2） If personnel are contaminated by isotopes, remove contaminated clothing and seal it in plastic bags. Wash with mild detergent and water, and use a portable survey meter or wipe test to check whether the skin is contaminated, depending on the isotope used. Do not scrub the skin vigorously with brushes to prevent aerosol generation.
（3） If personnel have been internally exposed to radiation, report the incident promptly and seek medical attention.
（4） If the leak involves an iodine solution, cover the spill area with sodium thiosulfate.
（5） If free iodine contamination is present, apply a layer of sodium iodide to the contaminated area to allow it to react chemically with the free iodine, then clean the contaminated area with detergent. A saturated solution of 300 mg of potassium iodide is recommended to reduce the thyroid burden. After decontamination, report to the Laboratory Health and Safety Department and seek urgent medical attention to assess the individual’s iodine intake.
（6） Information on existing unsealed radioactive substances at The Hong Kong University of Science and Technology (Guangzhou) is as follows:
	Isotope
	[bookmark: OLE_LINK4]α/β
	Toxicity Group
	Average Energy
MeV
	Maximum Range in Air cm
	Protective Measures

	H-3
	β
	Low Toxicity Group
	0.006
	6
	Double-layer gloves (replace outermost layer every 20 minutes)

	C-14
	β
	Moderate Toxicity Group
	0.052
	24
	3 mm thick acrylic glass / double-layer gloves (change outer gloves frequently)
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