Appendix 2 On-Site Emergency Response Plan for Laboratory Gas Leaks

1. Risk Description
During laboratory operations, storage, and transportation, equipment failure, operational errors, or improper storage and transport may lead to hazardous gas leaks. Hazardous gas leaks may cause poisoning, asphyxiation, burns, and other injuries to personnel, atmospheric pollution and ecological damage to the environment, and may even trigger secondary disasters such as fire and explosion.
Common hazardous gases include flammable gases (e.g., hydrogen, acetylene, etc.), toxic gases (e.g., chlorine, hydrogen sulfide, etc.), and corrosive gases (e.g., ammonia, sulfur dioxide, etc.). Minor hazardous gas leak incidents (generally defined as less than a certain volume or weight, depending on the specific gas) have relatively minor hazards and impacts if effective Response measures are taken. However, if the leak volume is large, or the leaking gas has special hazardous characteristics such as extreme toxicity, strong corrosivity, or extreme flammability, or if the hazards of the leaking gas are unknown, or if there are injured or trapped personnel, the hazards and impacts may be more severe and require special attention and proper handling.
2. 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. Emergency Response
（1） Local personnel may handle independently
For minor leaks of known inert gases or non-hazardous gases, when the ambient oxygen concentration is greater than 19.5% and does not exceed 23.5%, and when on-site personnel have received appropriate training in hazardous gas leak emergency response, on-site personnel may independently conduct gas leak Response, provided their own safety is ensured. The Response procedures are as follows:
1) Immediately notify nearby personnel of the hazardous gas leak situation. Establish a cordon on site to prevent unauthorized personnel from entering (may set up warning signs or assign someone to assist). Secure the scene.
2) If the leak is at the gas cylinder valve, close the cylinder valve, then use gas leak detection solution to locate the leak point, repair the leak point or replace the cylinder valve. Work may resume only after testing confirms no leak.
3) If the leak is at another location (such as at equipment or other connection points), close the main valve, maintain the scene lockdown, and contact a professional technician to use gas leak detection solution to locate the leak point. Based on the actual situation, purge or repair the system. Ensure there is no leak and that the indoor environment remains within normal parameters before lifting the lockdown and resuming use.
4) Report to the departmental safety officer. Record the incident details and Response process in detail to prepare for potential future recurrence of leaks.
（2） Local personnel cannot handle independently (leaks of toxic/corrosive gases, flammable gases, oxidizing gases, or large leaks of inert gases)
1.  Gas leaks may trigger room gas concentration alarms, or an unusual odor may be present indoors. Personnel at the scene shall immediately warn others in the same area, inform them of the hazardous gas leak, and advise everyone to take protective measures and evacuate quickly.
2. [bookmark: OLE_LINK27] Press the emergency ventilation (EV) button (if installed), notify relevant personnel and departments, and simultaneously call the emergency rescue hotline 88330110 to report the incident. The 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.  If the hazardous gas leak causes injuries, on-site personnel shall, while ensuring their own safety, assist injured personnel in evacuating the danger area and provide initial first aid measures based on the injuries, such as moving the injured to fresh air, performing rescue breathing (if safe to do so and the correct procedure is known), controlling bleeding, etc., while awaiting the arrival of professional medical rescue personnel.
4.  On-site personnel shall evacuate to a safe area, maintain a certain distance from the incident scene, and stay in contact with emergency responders, ready to provide the latest information on the incident scene and assist with emergency response operations.
5.  When the Fire Control Center receives the report, it shall dispatch security personnel carrying a four-in-one gas detector to the scene immediately, and simultaneously review the real-time surveillance video of the facility room to verify the situation. It shall then report to the Campus Security Department, the Laboratory Health and Safety Department, and the Laboratory Services Department. If there are injuries, notify the University Clinic or call 120. Upon receiving the report, the Campus Security Department, the Laboratory Health and Safety Department, the Laboratory Services Department, and the University Clinic shall report to their respective department heads and dispatch personnel to the scene to organize emergency rescue.
6.  Upon receiving the alert, emergency response personnel of the Laboratory Health and Safety Department shall dispatch no fewer than 2 personnel to the scene, carrying emergency communication cards, four-in-one gas detectors, detection instruments for known leaked substances and PID, a chemical spill emergency response cart, an emergency supplies kit, and appropriate personal protective equipment (e.g., self-contained breathing apparatus SCBA), etc.
7. [bookmark: _Hlk208387374] 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 proper operation of the EV system and local exhaust ventilation, and arranging personnel to stand guard at the rooftop EV exhaust outlets.
9.  Upon arrival at the scene, security personnel of the Campus Security Department shall continue to organize orderly evacuation, establish a blockade and isolation for laboratories and corridor areas within the same ventilation zone (EV alarm range) as the incident location, and use a four-in-one gas detector to monitor the atmosphere and prevent unauthorized personnel from entering.
10. Upon arrival at the scene, the University Clinic may provide initial treatment and arrange transfer of the injured as appropriate.
11. Upon arrival at the scene, the Laboratory Health and Safety Department may silence the EV alarm based on the situation. Response personnel shall select and wear appropriate personal protective equipment. For hand protection, generally wear Silver Shield® gloves (inner) and nitrile green-coated gloves (outer); alternatively, refer to the SDS of the leaking substance and the Ansell GUARDIAN Chemical website: https://www.ansellguardianchemical. com/padd#bp for hand and body protection selection. For respiratory and foot protection, at a minimum wear a full-facepiece respirator and chemical-resistant boots/shoes. For highly toxic, extremely toxic, and unknown chemical spills, select positive-pressure self-contained breathing apparatus (SCBA) and chemical-resistant boots.
12. [bookmark: OLE_LINK6]Before entering the incident scene, Response personnel of the Laboratory Health and Safety Department shall first perform a self-check against the “Self-Inspection Checklist for Emergency Responders Before On-Site Response” (when conducting environmental measurements at the leak site, pay attention to personal protection and use appropriate detection instruments outside the leak laboratory). Proceed with the next steps only after confirming that the self-check results meet the requirements.
13. Response personnel of the Laboratory Health and Safety Department shall consist of at least 2 person. After wearing appropriate personal protective equipment and carrying appropriate emergency supplies (including gas detectors, explosion-proof two-way radios, etc.), they shall enter the incident scene.
14. Upon entering the scene, Response personnel of the Laboratory Health and Safety Department shall first assess whether the surrounding environment is safe and eliminate any unsafe factors or conditions that may affect on-site response.
15. After confirming environmental safety, first close the gas cylinder valve or emergency shut-off valve, open the purge valve (if installed) to vent any remaining gas, and continuously monitor the indoor gas environment. After response is complete, report the on-site Response status to the on-site commander. 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.
16. Response personnel involved in toxic/corrosive gas leaks may use the emergency shower for full-body decontamination based on the situation before removing personal protective equipment.
17. Remove personal protective equipment. Respiratory protective equipment: replace filters after use, disinfect the facepiece with 75% alcohol, replenish SCBA pressure cylinders to their rated pressure (e.g., no less than 25 MPa), and store in designated cabinets. Chemical-resistant suits/gloves: if they have come into contact with highly toxic or extremely toxic chemicals (e.g., chlorine gas), dispose of them directly as hazardous waste. Place them in a hazardous waste collection bucket, affix a hazardous waste label, evacuate the scene, and transfer the hazardous substances to the hazardous waste temporary storage area.
4. Precautions
（1） During the emergency response to hazardous gas leak incidents, the principle of “safety first” shall always be followed, ensuring that personnel safety is paramount above all else, and preventing casualties resulting from improper handling.
（2） The human olfactory threshold for gases cannot be relied upon to determine whether a leak has occurred. Some gases are colorless and odorless or have a high olfactory threshold, yet their lower explosive limit (LEL) or occupational exposure limit (OEL)/permissible exposure limit (PEL) is very low. Even if no unusual odor is detected, one may already be in a highly dangerous environment. Therefore, appropriate gas detection and alarm devices must be installed accordingly.
（3） All personnel involved in emergency response shall have received professional training in hazardous gas leak emergency response, be familiar with the properties, hazards, Response methods, and emergency rescue procedures for hazardous gases, and possess the corresponding emergency response capabilities and experience.
（4） Supplies, equipment, and apparatus required for hazardous gas leak emergency response shall be regularly inspected, maintained, and updated to ensure they remain in good working condition and are ready for use at any time.
（5） Hazardous gas leak emergency drills shall be conducted regularly to enhance the practical response capabilities and coordination of emergency responders, and to test and improve the scientific validity, practicality, and operability of the emergency plan, ensuring that emergency response operations can be carried out quickly and effectively in an actual incident.
（6） For the storage, use, and transportation of hazardous gases, safety management shall be strengthened, relevant laws, regulations, and standards shall be strictly observed, and effective safety measures shall be taken to prevent the occurrence of hazardous gas leak incidents.

