[bookmark: _GoBack]Appendix 4 On-Site Emergency Response Plan for Laboratory Biological Spills

I. Risk Description
During teaching or scientific research, improper operation or storage, or abnormalities in usage and storage facilities, may result in biological spills that threaten personnel health, pollute the environment, and cause adverse impacts.
[bookmark: OLE_LINK25]II. Emergency Response Responsibilities
(1) On-Site Commander
Responsible for commanding and making decisions regarding on-site emergency response, reporting hazards to superiors, and conveying instructions.
(2) Emergency Response Team
Promptly carry out various tasks as needed, including on-site response, communications, evacuation guidance, safety blockade, emergency rescue, and logistical support.
(3) Personnel at the Incident Scene
Conduct on-site response according to the response level, or assist the emergency response team in rescue operations.
[bookmark: OLE_LINK26]III. Emergency Response
1. Treatment of the spill area
(1) Situations Where On-Site Personnel Can Handle Independently
When the spill has not caused personal injury, equipment damage, or environmental harm, the spilled substance is known and the spill volume is ≤ 100 ml or 100 g, the spilled substance does not pose a high risk of infection, no significant aerosol has been generated, appropriate spill response tools and personal protective equipment are available, and personnel have received spill response training, cleanup may be conducted independently according to the following steps:
1) Immediately notify nearby personnel to evacuate, establish on-site blockade to prevent unauthorized entry (set up warning signs / assign someone to assist);
2) Don personal protective equipment (N95 respirator, double-layer protective gloves, goggles, disposable protective suit, cap, shoe covers);
3) Cover the spill area with absorbent pads. Apply a chlorine-based disinfectant or other appropriate disinfectants/sterilants onto the pads, pouring from the outside toward the center. Allow to stand for 30 minutes;
4) Use tongs to pick up broken glass and place it in a sharps container or medical waste bag for subsequent disinfection and sterilization;
5) Use tweezers to pick up blades, needles, etc., and place them in a sharp container for subsequent disinfection and sterilization;
6) Use a scoop and scraper to transfer the spilled material, absorbent pads, and outer gloves into a medical waste bag, seal the bag opening with chemical indicator tape, place it in a spill response kit bucket, close the lid, attach a medical waste label, and await autoclave sterilization;
7) Remove personal protective equipment, disinfect and clean hands (avoid cross-contamination of the skin);
8) All materials used during cleanup shall be treated as medical waste and placed in medical waste bags. After sterilization, transfer the biological waste to the temporary biological waste storage area;
9) Report to the safety officer and replenish spill response supplies and personal protective equipment.
(2) Situations Where On-Site Personnel Cannot Handle Independently
Proceed according to the following steps:
1) Immediately notify nearby personnel to evacuate, warn other laboratory personnel, and do not activate emergency ventilation;
2) Ensure safety, then control the spill source, e.g., place the leaking bottle in a sealed tray or BSC;
3) Evacuate immediately, remove clothing and items contaminated with hazardous substances, close the door (do not lock it);
4) From a safe location, call the school security control center (88330110), report to the Laboratory Health and Environment Office (88339099) for assistance, and perform skin decontamination. Personnel at the scene must also report to their direct supervisor and escalate to the head of the incident unit through the chain of command. The accident report shall include overview of the unit where the accident occurred; time, location, and scene conditions of the accident; brief description of the accident sequence; number of casualties (including missing person) and preliminary estimate of property damage; measures already taken; and other information that should be reported;
5) Personnel at the scene should maintain a safe distance from the laboratory while keeping the laboratory entrance or passage within sight to prevent others from entering; if possible, wait in a safe area to assist the emergency team or help evacuate laboratory personnel, and keep their phone line open;
6) Upon receiving the report, the security control center shall dispatch at least 2 emergency duty officers to the scene immediately and report to the Laboratory Health and Safety Department; upon notification, the Laboratory Health and Safety Department shall report the accident to the head or deputy head of the Laboratory Safety Working Group, who or the on-site response group shall declare the activation of the emergency plan, notify all emergency response teams to proceed to the scene, and carry out on-site emergency response;
7) After the teams arrive on site, an on-site command post shall be established to obtain detailed information about the accident from personnel at the scene, discuss the emergency response process, coordinate relevant supplies, and organize on-site response;
8) After the evacuation and security team arrives on site, continue to organize orderly evacuation, establish blockades and isolation to prevent unauthorized personnel from entering;
9) After the medical rescue team arrives on site, they may provide preliminary treatment and transportation for the injured based on the actual situation;
10)  After the on-site response team arrives, select and don appropriate personal protective equipment based on the hazard level involved (e.g., coveralls, gloves, shoe covers, head covers, respiratory protection, etc.);
11)  The on-site response team shall consist of at least 2 personnel carrying appropriate emergency supplies. They must wait at least 30 minutes for aerosols to settle before entering the spill area;
12)  Upon entering the site, response personnel shall first assess whether the surrounding environment is safe and eliminate any unsafe factors or elements that may affect the on-site response;
13)  Cover the spill area with absorbent pads. Apply a chlorine-based disinfectant or other appropriate disinfectants/sterilants onto the pads, pouring from the outside toward the center. Allow to stand for 30 minutes;
14)  Use tongs to pick up broken glass and place it in a sharps container or medical waste bag for subsequent disinfection and sterilization;
15)  Use tweezers to pick up blades, needles, etc., and place them in a sharp container for subsequent disinfection and sterilization;
16)  Use a scoop and scraper to transfer the spilled material, absorbent pads, and outer gloves into a medical waste bag, seal the bag opening with chemical indicator tape, place it in a spill response kit bucket, close the lid, attach a medical waste label, and await autoclave sterilization;
17)  After the response is completed, report the on-site response status to the on-site command post;
18)  The on-site commander shall conduct an assessment, including: the on-site emergency has been effectively brought under control, safety risks have been eliminated or controlled within an acceptable range; emergency response tasks have been completed; emergency resources have been fully utilized or are no longer needed; necessary information collection, assessment, and reporting have been completed during the emergency response. If the assessment is satisfactory, declare the end of the response;
19)  Remove personal protective equipment, disinfect and clean hands (avoid cross-contamination of the skin);
20)  All materials used during cleanup (including personal protective equipment) shall be treated as medical waste and placed in medical waste bags. After sterilization, transfer the biological waste to the temporary biological waste storage area.
2. Handling of Spills Inside a Biological Safety Cabinet (BSC)
(1) While handling the spill, personnel must not lean their head into the work area behind the front sash or face the front opening directly; the face must be kept behind the front sash at all times.
(2) While handling the spill, personnel must not lean their head into the work area behind the front sash or face the front opening directly; the face must be kept behind the front sash at all times.
(3) For spills of < 1 mL, saturate a paper towel (or other absorbent material) with disinfectant and wipe the area clean.
(4) If the spill is large or a container is broken, proceed as follows:
1) Keep the blower of the BSC running and cover the spill with absorbent material;
2) Inside the BSC, spray the outer gloves currently being worn with an appropriate amount of disinfectant. Then, doff the outer gloves and discard them into a medical waste bag;
3) Slowly withdraw hands from the BSC work area, keep the blower running, and leave the front sash open;
4) Remove contaminated clothing and items at a location inside the room as far as possible from the BSC sash opening. Exit the room and close the door without locking it. Secure the area to prevent unauthorized entry (e.g., post a warning sign or assign someone to assist);
5) From a safe location, call the school security control center (88330110), report to the Laboratory Health and Environment Office (88339099) for assistance, and perform skin decontamination. Personnel at the scene must also report to their direct supervisor and escalate to the head of the incident unit through the chain of command. The accident report shall include overview of the unit where the accident occurred; time, location, and scene conditions of the accident; brief description of the accident sequence; number of casualties (including missing person) and preliminary estimate of property damage; measures already taken; and other information that should be reported;
6) Personnel at the scene should maintain a safe distance from the laboratory while keeping the laboratory entrance or passage within sight to prevent others from entering; if possible, wait in a safe area to assist the emergency team or help evacuate laboratory personnel, and keep their phone line open;
7) Upon receiving the report, the security control center shall dispatch at least 2 emergency duty officers to the scene immediately and report to the Laboratory Health and Safety Department; upon notification, the Laboratory Health and Safety Department shall report the accident to the head or deputy head of the Laboratory Safety Working Group, who or the on-site response group shall declare the activation of the emergency plan, notify all emergency response teams to proceed to the scene, and carry out on-site emergency response;
8) After the teams arrive on site, an on-site command post shall be established to obtain detailed information about the accident from personnel at the scene, discuss the emergency response process, coordinate relevant supplies, and organize on-site response;
9) After the evacuation and security team arrives on site, continue to organize orderly evacuation, establish blockades and isolation to prevent unauthorized personnel from entering;
10) After the medical rescue team arrives on site, they may provide preliminary treatment and transportation for the injured based on the actual situation;
11) After the on-site response team arrives, select and don appropriate personal protective equipment based on the hazard level involved (e.g., coveralls, gloves, shoe covers, head covers, respiratory protection, etc.);
12) The on-site response team shall consist of at least 2 personnel carrying appropriate emergency supplies. They must wait at least 30 minutes for aerosols to settle before entering the spill area;
13) Upon entering the site, response personnel shall first assess whether the surrounding environment is safe and eliminate any unsafe factors or elements that may affect the on-site response;
14) Check if the spill on the BSC work surface has spread. If so, cover the affected area with an absorbent pad;
15) Once the BSC drain valve is confirmed closed, pour a chlorine-containing disinfectant or other suitable disinfectant/sterilant onto the absorbent pad from the outside in, and allow a 30-minute contact time;
16) Carefully collect all contaminated absorbent materials  and any remaining spill into a designated medical waste bag; handle broken glass or other sharps with forceps or tongs;
17) Thoroughly wet an absorbent pad with disinfectant and wipe down other items inside the BSC, the inner walls, the work surface, and the inside of the front sash; allow a 30-minute contact time to ensure adequate disinfection;
18) Transfer the absorbent pads and outer gloves to a medical waste bag. Secure the bag opening with chemical indicator tape, place it into the spill kit bucket, cover with the lid, affix a medical waste label, and await autoclaving;
19) Flush and rinse the disinfectant residue from the cabinet with clean water to avoid corrosion of the BSC;
20) After the response is completed, report the on-site response status to the on-site command post;
21) The on-site commander shall conduct an assessment, including: the on-site emergency has been effectively brought under control, safety risks have been eliminated or controlled within an acceptable range; emergency response tasks have been completed; emergency resources have been fully utilized or are no longer needed; necessary information collection, assessment, and reporting have been completed during the emergency response. If the assessment is satisfactory, declare the end of the response;
22) Remove personal protective equipment, disinfect and clean hands (avoid cross-contamination of the skin);
23) All materials used during cleanup (including personal protective equipment) shall be treated as medical waste and placed in medical waste bags. After sterilization, transfer the biological waste to the temporary biological waste storage area.
3. Handling of spills Inside a Centrifuge
(1) If a centrifuge tube ruptures and causes a leak during centrifugation, do not open the centrifuge lid. Immediately shut down the centrifuge and disconnect its power supply;
(2) If a leak is found after opening the centrifuge lid, immediately and carefully close the centrifuge lid;
(3) Post a warning sign reading "Biological Leak — Do Not Use" in front of the centrifuge, and indicate the time of the leak on the sign;
(4) From a safe location, call the school security control center (88330110), report to the Laboratory Health and Environment Office (88339099) for assistance, and perform skin decontamination. Personnel at the scene must also report to their direct supervisor and escalate to the head of the incident unit through the chain of command. The accident report shall include overview of the unit where the accident occurred; time, location, and scene conditions of the accident; brief description of the accident sequence; number of casualties (including missing person) and preliminary estimate of property damage; measures already taken; and other information that should be reported;
(5) Keep the centrifuge lid closed and allow it to stand undisturbed for at least 30 minutes. Evacuate nearby personnel. Personnel at the scene should maintain a safe distance from the leaking centrifuge, while keeping the centrifuge within sight to prevent others from opening it. If possible, wait in a safe area and assist the emergency response team or help evacuate laboratory personnel, and keep your phone accessible;
(6) Upon receiving the report, the security control center shall dispatch at least 2 emergency duty officers to the scene immediately and report to the Laboratory Health and Safety Department; upon notification, the Laboratory Health and Safety Department shall report the accident to the head or deputy head of the Laboratory Safety Working Group, who or the on-site response group shall declare the activation of the emergency plan, notify all emergency response teams to proceed to the scene, and carry out on-site emergency response;
(7) After the teams arrive on site, an on-site command post shall be established to obtain detailed information about the accident from personnel at the scene, discuss the emergency response process, coordinate relevant supplies, and organize on-site response;
(8) After the evacuation and security team arrives on site, continue to organize orderly evacuation, establish blockades and isolation to prevent unauthorized personnel from entering;
(9) After the medical rescue team arrives on site, they may provide preliminary treatment and transportation for the injured based on the actual situation;
(10) After the on-site response team arrives, select and don appropriate personal protective equipment based on the hazard level involved (e.g., coveralls, gloves, shoe covers, head covers, respiratory protection, etc.);
(11) The on-site response team shall consist of at least 2 personnel carrying appropriate emergency supplies. They must wait at least 30 minutes at a distance for aerosols to settle before entering the spill area;
(12) Upon entering the site, response personnel shall first assess whether the surrounding environment is safe and eliminate any unsafe factors or elements that may affect the on-site response;
(13) Slowly open the centrifuge lid, spray non-corrosive disinfectant onto the centrifuge rotor and the inner side of the lid, and wait for 30 minutes;
(14) Place an absorbent pad on the work surface of the BSC. Carefully transfer the rotor into the BSC and immerse it in a non-corrosive disinfectant, recommending an immersion time of at least 60 minutes;
(15) Using forceps, carefully transfer the centrifuge tube and fragments into a sharps container, and wait for subsequent sterilization;
(16) Transfer the spill, absorbent pads, and outer gloves into a medical waste bag, wrap the bag opening with chemical indicator tape, place it into the spill kit bucket, put on the lid, attach a medical waste label, and wait for autoclaving;
(17) After the response is completed, report the on-site response status to the on-site command post;
(18) The on-site commander shall conduct an assessment, including: the on-site emergency has been effectively brought under control, safety risks have been eliminated or controlled within an acceptable range; emergency response tasks have been completed; emergency resources have been fully utilized or are no longer needed; necessary information collection, assessment, and reporting have been completed during the emergency response. If the assessment is satisfactory, declare the end of the response;
(19) Remove personal protective equipment, disinfect and clean hands (avoid cross-contamination of the skin);
(20) All materials used during cleanup (including personal protective equipment) shall be treated as medical waste and placed in medical waste bags. After sterilization, transfer the biological waste to the temporary biological waste storage area.
IV. Precautions
(1) To prevent personnel from entering the spill area, post a sign at the entrance indicating the type of accident, the substances involved, the date and time of the accident, and the contact person to reach before entering the area.
(2) Pay attention to hand disinfection during the response process.
(3) If the spill occurs in an open laboratory, the response method depends on the nature and scale of the spill. Use an appropriate disinfectant to soak the area or use chemical disinfectant fumigation for the entire room for decontamination.
(4) If the spill involves radioactive biohazardous materials or carcinogenic biohazardous materials, modify the response procedures based on the relevant risk assessments for biological hazards and radiation hazards. The response may require specialized handling equipment or reagents.
(5) In the event of exposure to biological hazardous materials, personnel shall immediately stop working. Handle according to the exposure scenario:
1) In case of inhalation or ingestion of biological hazardous materials, exit the laboratory according to the procedure;
2) If skin or mucous membranes are exposed, rinse with clean water for at least 15 minutes and exit the laboratory according to the procedure;
3) If injured, remove contaminated clothing, squeeze out contaminated blood from the wound, rinse the wound with clean water, apply disinfectant, and bandage the wound (do not bandage if infected with anaerobic microorganisms), then exit the laboratory according to the procedure.
After completing the above steps, immediately call the clinic (15360608120) or emergency medical services (120) for assistance. Inform them of the details of the exposure to biological hazardous materials (such as the name, extent of exposure, and route of exposure) to seek medical assistance.

